
U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

Aviation Rulemaking Committee Charter 

Effective Date: 1107/13 

SUBJECT: Portable Electronic Device Aviation Rulemaking Committee 

1. PURPOSE. This charter establishes the Aviation Rulemak:ing Committee (ARC) for Portable 
Electronic Devices according to the Administrator's authority under Title 49 of the United States 
Code (49 U.S.C.) 106(p)(5). This charter outlines the committee's organiz.ation, responsibilities, 
and tasks. 

2. BACKGROUND. In 1966, the Federal Aviation Administration (FAA) fin,1 published 
regulations to address the issue regarding the use of portable electronic device (PED) on aircraft. 
The rulemaking was prompted after the 1958-1961 studies of PED interference concluded that 
portable frequency modulation (FM) radio receivers caused interference to navigation systems 
such as VHF Omni Range (VOR) navigation systems. The rulemaking concluded that the aircraft 
operator was best suited to determine which PEDs would not cause interference with the 
navigation or commWiication system on their aircraft. It further recognized that to require the 
FAA to conduct or verify tests of every conceivable PED, as an alternative to a determination 
made by the operator, was impractical and would place an excessive and unnecessary burden on 
the Agency. 

The potential for aircraft interference depends on the aircraft and its electrical and electronic 
systems, as well as the type of PED being used. Prior to fly-by-wire flight controls, the primary 
concern was the susceptibility of sensitive aircraft communication and navigation radio receivers 
to spurious radio frequency emissions from PEDs. Many of these aircraft using this older 
technology are still in service, and are as susceptible today to interference as they were 45 years 
ago. When aircraft included fly-by-wire controls and electronic displays, the susceptibility of 
these aircraft systems also became a concern. Today's highly critical fly-by-wire controls and 
electronic displays are designed and certified to withstand interference from variouc. radiated 
fields, including transmitting PEDs. However, not all aircraft electrical and electronic systems 
were designed to withstand these fields. These newer aircraft sti11 have sensitive navigation, 
communication, and surveillance radio receivers that may be susceptible at certain frequencies to 
spurious radio frequency emissions from PEDs. 

PEDs have changed considerably in the past few decades, and output a wide variety of signals. 
Some devices do not transmit or receive any signals, but generate low-power radio frequency 
emissions. Other PEDs, such as e-readers, are only active in this manner during the short time that 
a page is being changed. Of greater concern are intentional transmissions from PEDs. Most 
portable electronic devices have internet connectivity that includes transmitting and receiving 
signals wirelessly using radio waves, such as Wi-Fi, Bluetooth, and various other cellular 
technologies. These devices transmit higher powered emissions and can generate spurious signals 
at undesired frequencies, particularly if the device is damaged. 

Since the initial rulernaking, the FAA has led four industry activities to study PEDs as they have 
evolved. In the early 1990s, the variety of PEDs had grown to the point that the industry felt it 
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could not keep up. The third industry activity was convened to review the overall risk of PED use. 
'That study concluded that the risk of interference from non-transmitting PEDs such as tape or CD 
players and ear]y personal computers was extremely low. The study determined that airlines 
could adopt a broad PED use allowance policy during phases of flight where the impact of 
interference would be low, but that PEDs should not be used during the critical phases of flight. 
The FAA agreed and developed an advisory circular which outlined this guidance as an 
acceptable method of compliance for PED regulations. This guidance is still in use and is the 
basis for most airlines' current policy allowing broad use of non-transmitting PEDs above 
10,000 feet. 

Under today's FAA regulation, the aircraft operator is still responsible for determining which 
PEDs may be used and during which phase of flight this utilization may occur. lbe operators' 
PED policy determines what types of devices may be used on board their aircraft and during 
which phase of flight. The responsibility for enforcing an aircraft operator's PED policy typically 
falls on the cabin crew. On occasion, enforcement of a commercial airline's PED policy results in 
a conflict between a flight attendant and a passenger. Noncompliance with crewmember safety 
instructions on the use of PEDs has resulted in passengers being removed from an aircraft, and in 
some cases caused in-flight diversions. 

Current FAA regulations prohibit the use of PE.Os during flight unless the aircraft operator has 
determined the device will not cause interference with the navigation or communication systems 
on the aircraft. Current guidance allows broad use of non-transmitting PEDs during non-critical 
phases of flight without detailed study of specific PEDs. However, if an operator wishes to 
expand its PED use alloWH11ce, FAA policy and guidance is in place to allow PED use, with the 
proper testing and analysis, during any phase of flight. The one exception is that Federal 
Communication Commission regulations prohibit the use of cellular devices while in-flight 

In Augu.5t 2012, the FAA released a Federal Register notice request for comments (RFC) about 
key areas of FAA policy and guidance that are used by aircraft operators when they make these 
determinations. 

3. OBJECTIVES AND TASKS OF THE ARC. The PED ARC will provide a forum for the 
United States aviation community and PED manufacturers to review the comments received from 
the Federal Register notice. 

Recommendation Report. The PED ARC shall make recommendations to further clarify and 
provide guidance on allowing additional PEDs without compromising the continued safe 
operation of the aircraft. 

The ARC will submit a report detailing recommendations for allowing additional PED m;age. 

4. ARC PROCEDURES. 
a. The ARC advises and provides written recommendations to the Administrator through 1he 

Associate Administrator for Aviation Safety and acts solely in an advisory capacity. Once 
the ARC recommendations are delivere4 it is within the discretion of the Administrator 
and the Associate Administrator for Aviation Safety to determine when and how the 
report of the ARC is released to the public. 
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b. The ARC may propose additional tasks as necessary to the Administrator through the 
Associate Administrator for Aviation Safety for approval. 

c. The ARC will submit a report detailiJJg recommendations by 7/31/2013, on the technical, 
policy and procedural guidance that the aircraft operators need to safely expand the use of 
various types of PEDs throughout the entire flight. The co-chairs of the ARC will send 
the recommendation report to the Administrator through the Associate Administrator for 
Aviation Safety and the Director of the Office of Rulemaking. 

d. The ARC may reconvene following the submission of its recommendations for the 
pwposes of providing advice and assistance to the FAA, at the discretion of the 
Administrator provided the charter is still in effect. 

e. The committee will discuss and present information, guidance, and recommendations that 
the members of the committee consider relevant to disposing of issues. 

£ The Administrator through the Associate Administrator for Aviation Safety may jointly 
issue additional taskings, including deliverable dates. 

5. ARC ORGANIZATION, MEMBERSHIP, AND ADMINISTRATION. The committee will 
consist of members from the FAA including members from the Air Transportation Division 
(AFS-200), Aircraft Maintenance Division (AFS-300), Aircraft Engineering Division (AIR-100), 
and the Chief Scientific and Technical Advisor for Electromagnetic Interference and Lightning. It 
will also consist of about 20 members, representing the following areas. 

• PED Manufacturers and Trade associations 

• Pilot and Flight Attendant Groups 

• Airline Operators and Associations 

• Passenger Representatives/ Associations 

• Aircraft Manufacturers and Associations 

• Other U.S. and International.Regulatory Authorities 

Each member or participant on the committee should represent an identified aviation community 
or consumer electronics segment with the authority to speak for that segment. To promote 
discussions, membership on the committee will be limited. Active participation and commitment 
by members is essential for achieving the committee objectives and for continued membership on 
the committee. The committee may invite additional participants as subject matter experts to 
support specialized work groups. 

The Administrator is the sponsor of the ARC and wil1 se]ect an industry chair(s) from the 
membership of the ARC and the FAA designated Federal official for the ARC. The FAA 
participation and support will come from all affected organizations within the agency. 

a. The ARC sponsor is the Administrator ¥Jho: 
l. Appoints members or organizations to the ARC; 
2. Receives al] ARC recommendations and reports through the Associate Administrator 

for Aviation Safety; 
3. Selects industry and FAA members; and 
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4. Provides administrative support for the ARC, through the Flight Standards Service. 

b. 'The industry chair(s) will: 
1. Coordinate required committee and work groups (if any) meetings in order to meet the 

ARC's objectives and timelines; 
2. Provide notification to all ARC members of the time and place for each meeting; 
3. Ensure meeting agendas are established and provided to the committee members in a 

timely manner; 
4. Keep meeting minutes; 
5. Perform other responsibilities as required to ensure the ARC's objectives are met~ and 
6. Provide a s~ update in writing to the Administrator through the Associate 

Administrator for Aviation Safety at 3 months from the effective date ofthis charter. 

6. COST AND COMPENSATION. The estimated conservative cost to the Federal Government is 
approximately $50,000. Initial plans call for face-to-face meetings every other month. Bi-weekly 
telecons and/or polycoms will supplement these face-to-face meetings. Most meetings will talce 
place in Washington, DC. All travel costs for Government employees will be the responsibility of 
the employee's organi:urtion. Non-Government representatives serve without government 
compensation and bear all costs related to their participation. 

7. PUBLIC PARTICIPATION. ARC meetings are not open to the public. Persons or 
organizations outside the ARC who wish to attend a meeting must get approval in advance of the 
meeting from a committee co-duriiperson or designated Federal official. 

8. AVAILABILITY OF RECORDS. Consistent with the Freedom oflnformation Act, Title 5, 
U.S.C., section 522i records, reports, agendas, working papers, and other documents that are 
made available to or prepared for or by the committee wi11 be available for public inspection 
and copying at the FAA Aircraft Maintenance Division, Avionics Branch (AFS-360), 
950 L'Enfant Plaza, SW., Washington, DC 20024. Fees will be charged for information 
furnished to the public according to the fee schedule published in Title 49 of the Code of 
Federal Regulations, Part 7. 

You can find this charter on the FAA Web site at: 
ht.rn://www.faa.gov/regulations policies/rulemaking/committecs/documcntr.;/ 

9. DISTRIBUTION. This charter is distributed to director-level management in the Office of the 
Associate Administrator for Aviation Safety, and the Office of Aviation Policy and Plans. 

10. EFFECTIVE DATE AND DURATION. This ARC is effective January 7, 2013. The ARC will 
remain in existence until July 31, 2013, unless sooner suspended, terminated or extended by the 
Administrator. 
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Issued in Washington, DC, on NOV 8 2012 

Acting Administrator 
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A.DEL TA 

July 12, 2013 

Re: Request for Extension 
Portable Electronic Devices Aviation Rulemaking Committee (ARC) 

Mr. Michael P. Huerta 
FAA Administrator 
FAA National Headquarters 
800 Independence Ave., SW 
Washington, DC 20591 
(202) 267-8012 

Dear Mr. Huerta: 

Delta Air lines, Inc. 
Post Office Box 20706 
Atlanta, Georgia 30320-6001 

The members of the Portable Electronic Devices Aviation Rulemaking Committee (ARC) request a 60 day 
extension of our charter to September 30, 2013 to add two tasks critical to the successful implementation of an 
expanded Portable Electronic Device (PED) usage policy on aircraft: 

• Provide guidance material for operators to complete a recommended Safety Risk Assessment 
(SRA) against critical flight systems 

• Provide guidance materials for operators to develop a Portable Electronic Device (PED) 
stowage policy that works in concert with an expanded PED usage policy 

The ARC will finalize its overall recommendations prior to the completion of the initial charter period and 
hold its final report until the two tasks above are completed and inserted as appendices to our Fina! 
report. 

The members appreciate consideration of this additional time to allow assigned ARC members and 
subject matter experts from Industry and FAA to develop the needed guidance material. 

In appreciation, 

/(J <; I 
Kirk Thornburg 
Industry Co-Chair, Delta Air Lines 
Portable Electronic Devices ARC 

cc: Tim Shaver, Designated Federal Official, FAA 
Andrea Copeland, FAA 



U.S. DEPARTMENT OF TRANSPORTATION 
FEDERALAVIATtON ADMINISTRATION 

Aviation Rulcmaking Committee Charter 

Effective Date: 8/28113 

SUBJECT: Portable Electronic Device Aviation Rulemaking Committee 

1. PURPOSE. This action renews and constitutes the charter for the Portable Electronic Devices 
Aviation Rulernaking Committee (ARC) according to the Administrator's authority under Title 49 
of the United States Code (49 U.S.C.) 106(p)(5). This charter is renewed to enable the committee 
to recommend guidance on conducting Safety Risk Assessments against critical flight systems and 
developing a stowage IX)licy for PEDs to suplX)rt its recommendation for expanded u.sc of PEDs. 

2. BACKGROUND. In 1966, the Federal Aviation Administration (FAA) first published 
regulations to address the issue regarding the use of portable electronic device (PED) on aircratl. 
The rulcmaking was prompted after the 1958-1961 studies of PED interference concluded tbat 
IX)rtable frequency modulation (FM) rndio receivers caused interference to navigation systems 
such a-; VHF Omni Range (VOR) navigation systems. The rulemakjng concluded that the aircrnft 
operator was best suited to determine which PEDs would not cause interference witb the 
navigation or communication system on their aircraft. It further recogni;£.ed that to require the 
FAA to conduct or verify tests of every conceivable PED, as an alternative to a determination 
made by the operator, was impractical and would place an excessive and unnecessary burden on 
the Agency. 

The potential for aircraft interference depends on the aircra1l and its electrical and electronic 
systems, as well as the type of PED being used. Prior to fly-by-wire flight controls. the primary 
concern was the susceptibility of sensitive aircraft communication and navigation radio receivers 
to spurious rndio frequency emissions from PEDs. Many of these aircral:l using this older 
technology arc still in service, and are as susceptible today to interference as they were 45 years 
ago. When aircraft included fly-by-wire controls and electronic displays, the susceptibility of 
these aircraft systems also became a concern. Today's highly crilical fly-by-wire controls and 
electronic displays are designed and certified to withstand interference from various radiated 
fields, including transmitting PEDs. However, not all aircraft electrical and electronic systems 
were designed to withstand these fields. These newer aircraft still have sensitive navigation, 
communication.. and surveillance radio receivers that may be susceptible at certain frequencies to 
spurious radio frequency emissions from PEDs. 

PEDs have changed considerably in the past few decades, and output a wide variety of signals. 
Some devices do not transmit or receive any signals, but generate low-power radio frequency 
emissions. Other PEDs, such as e-readers, are only active in this manner during the short time that 
a page is being changed. Of greater concern are intentional transmissions from PEDs. Most 
portable electronic devices have internet connectivity that includes transmitting and receiving 
signals wirelessly using radio waves, such as Wi-Fi, Bluctooth, and various other cellular 
technologies. These devices transmit higher powered emissions and can generate spurious signals 
at undesired frequencies, particularly if the device is damaged. 
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Since the initial rulemaking, the FAA has led four industry activities to study PEDs as they have 
evolved. In the early 1990s, the variety of PEDs had grown to the point that the industry felt it 
could not keep up. The third industry activity was convened to review the overall risk of PED use. 
That study concluded that the risk of interference from non-transmitting PEDs such as tape or CD 
players and early personal computers was extremely low. The study detennined that airlines 
could adopt a broad PED use allo'Nallce policy during phases of flight where the impact of 
interference would be low, but 1hat PEDs should not be used during the critical phases of flight. 
The FAA agreed and developed an advisory circular which outlined this guidance as an 
acceptable method of compliance for PED regulations. This guidance is still in use and is the 
basis for most airlines' current policy allowing broad use of non-transmitting PEDs above 
I 0,000 feet. 

Under today's FAA reguJation, the aircraft operator is still responsible for detennining which 
PEDs may be used and during which phase of flight this utilization may occur. The operators' 
PED policy detennines what types of devices may be used on board their aircraft and during 
which phase of flight. The responsibifity for enforcing an aircraft operator's PED policy typically 
falls on the cabin crew. On occasion, enforcement of a commercial airline's PED policy results in 
a conflict between a flight attendant and a passenger. Noncompliance v.ith crewrnember safety 
instructions on the use of PEDs has resulted in passengers being removed from an aircraft, and in 
some cases caused in-flight diversions. 

Current FAA regulations prohibit the use of PEDs during flight unless the aircraft operator has 
determined the device will not cause intetference with the navigation or conununication systems 
on the aircraft. Current guidance allows broad use of non-transmitting PEDs during non-critical 
phases of flight without detailed study of specific PEDs. However, if an operator wishes to 
expand its PED use allowance. FAA policy and guidance is in place to allow PED use, with the 
proper testing and analysis, during any phase of flight. The one exception is that Federal 
Communication Commission regulations prohibit the use of cellular devices while in-flight. 

In August 2012, the FAA released a Federal Register notice request for comments (RFC) about 
key areas of FAA policy and guidance that are used by aircraft operators when they make these 
detenninations. 

3. OBJECTIVES AND TASKS OF THE ARC. The PED ARC will provide a forum for the 
United States aviation community and PED manufacturers to review the comments received from 
the Federal Register notice. 

Additional Tasks: The PED ARC concluded the initial charter period with a recommended 
path for operators to expand PED usage in flight. However, the PED ARC believed that two 
areas require further assessment before the membership accepts that the recommended path 
can be reliably implemented by operators. As such, the ARC identified two additional work 
tasks noted below that should be completed in order to fully present the intent of the AR Cs 
recommendations to the Administrator. 

The two additional Committee tasks required are: 

Task 1: Recommend guidance to enable operators to complete an Safety Risk 
Assessment (SRA) against critical flight systems 
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Task 2: Recommend guidance to enable operators to develop a Portable 
Electronic Device (PED) stowage policy that would work in concert 'With an 
expanded PED usage policy 

R~ommendation Report. The ARC will submit its final report by September 30, 2013, 
detailing its final recommendations for allowing additional PED usage including 
appendices detailing the recommended guidance addressed in tasks I and 2 above. 

4. ARC PROCEDURES. 
a. The ARC advises and provides written recommendations to the Administrator through the 

Associate Administrator for Aviation Safety and acts solely in an advisory capacity. Once 
the ARC recommendations are delivered., it is 'Within the discretion of the Administrator 
and the Associate Administrator for Aviation Safety to determine when and how the 
report of the ARC is released to the public. 

b. The ARC may propose additional tasks as necessary to the Administrator through the 
Associate Administrator for Aviation Safety for approval. 

c. lbe ARC ,;,.vill submit a report detailing recommendations by 7/31/2013, on the technical, 
policy and procedural guidance that the aircraft operators need to safely expand the use of 
various types of PEDs throughout the entire flight. The co-chairs of the ARC 'Will send 
the recommendation report to the Administrator through the Associate Administrator for 
Aviation Safety and the Director of the Office ofRulemaking. 

d. ]be ARC may reconvene following the submission of its recommendations for the 
purposes of providing advice and assistance to the FAA, at the discretion of the 
Administrator provided the charter is sti11 in effect. 

c. The committee ,;,.vill discuss and present infonnatio~ guidance, and recommendations that 
the members of the conunittee consider relevant to disposing of issues. 

f. The Administrator through the Associate Administrator for Aviation Safety may jointly 
issue additional taskings, including deliverable dates. 

5. ARC ORGANIZATION, MEMBERSlliP, AND ADMINISTRATION. The committee 'Will 
consist of members from the FAA including members from the Air Transportation Division 
(AFS-200), Aircraft Maintenance Division (AFS-300), Aircraft Engineering Division (AIR-100), 
and the Chief Scientific and Technical Advjsor for Electromagnetic Interference and Lightning. It 
will also consist of about 20 members, representing the following areas. 

• PED Manufacturers and Trade associations 

• Pilot and Flight Attendant Groups 

• Airline Operators and Associations 

• Passenger Representatives/ Associations 

• Aircraft lvlanufacturers and Associations 

• Other U.S. and International Re&"Ulatol)' Authorities 

Each member or participant on the committee should represent an identified aviation community 
or consumer electronics segment with the authority to speak for that segment. To promote 
discussions, membership on the committee ,;,.vill be limited. Active participation and commitment 
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by members is essential for achieving the committee objectives and for continued membership on 
the committee. The committee may invite adclitional participants as subject matter experts to 
support specialized work groups. 

The Administrator is the sponsor of the ARC and will select an industry chair(s) from the 
membership of the ARC and the FAA designated Federal official for the ARC. The FAA 
participation and support will come from all affected organizations within the agency. 

a. The ARC sponsor is the Administrator who: 
1. Appoints members or organizations to the ARC; 
2. Receives all ARC recommendations and reports through the Associate Administrator 

for Aviation Safety; 
3. Selects industry and FAA members; and 
4. Provides administrative support for the ARC, through the Flight Standards Service. 

b. The industry chair(s) will: 
1. Coordinate required committee and work groups (if any) meetings in order to meet the 

AR.C's objectives and timelines; 
2. Provide notification to all ARC members of the time and place for each meeting; 
3. Ensure meeting agendas are established and provided to the conunittee members in a 

timely manner; 
4. Keep meeting minutes; 
5. Perform other responsibilities as required to ensure the AR.C's objectives are met; and 
6. Provide a status update in writing to the Administrator through the Associate 

Administrator for Aviation Safety at 3 months from the effective date ohhis charter. 

6. COST AND COMPENSATION. The estimated conservative cost to the Federal Govenunent is 
revised to approximately $65, 000 as a result ofttris renewal. Initial plans call for face-to-face 
meetings every other month. Bi-week.ty telecons and/or polycoms will supplement these face-to
face meetings. Most meetings will take place in Washington, DC. All travel costs for 
Government employees 'Will be the responsibility of the employee's organization. Non
Govemment representatives serve 'Without government compensation and bear all costs related to 
their participation. 

7. PUBLIC PARTICIPATION. ARC meetings are not open to the public. Persoru or 
organizations outside the ARC who wish to attend a meeting must get approval in advance of the 
meeting from a committee co-chairperson or designated Federal official. 

8. AVAILABILITY OF RECORDS. Consistent with the Freedom of Information Act, Title 5, 
U.S.C., section 522, records, reports, agendas, working papers, and other documents that are 
made available to or prepared for or by the committee will be available for public inspection 
and copying at the FAA Aircraft Maintenance Division, Avionics Branch (AFS-360), 
950 L 'Enfant Plani, SW., Washington, DC 20024. Fees will be charged for information 
furnished to the public according to the fee schedule published in Title 49 of the Code of 
Federal Regulations, Part 7. 
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You can find this charter on the FM W cb site at: 
http://www.faa.gov/regulations policies/mlcmaking/commiuees/docurnenls/ 

9. DISTRIBUTION. This charter is distributed to director-level management in the Office of the 
Associate Administrator for Aviation Safety, and the Office of Aviation Policy and Plans. 

10. EFFECTIVE DATE AND DURATION. This ARC is effeclive August 1, 20 lJ . The ARC will 
remain in existence until October 31, 2013. unless sooner suspended, terminated or extended. 

Issued in Washington. DC, on August 28, 2013 

~c{rj[D 
Adtmmstrator 
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(bl Alfecled Alls 

Thifi AD affocts AD 2008-24-08, 
,\mnndnwnt 39-157 48 (73 FR 72 320, 
Novumbur 28, 2008). 

[cl Ap11lic11hility 

This AD 11pplics to The Booing Cmupnny 
Modnl 7:!7-600, -700, -700C. -BOO, -!JOO, 
and -<JOOER series airp!mws: c:ntifkated in 
any c:atligory: with Goodrich C.orporatiun 
tluur 1•scape slide pHrt numlmr (l'/N) 5/\'.1307-
1. -:l, -5, ur -'.101, &erial number (SIN) 
UNGOOOI through BNG1449'J im:lusi\'c. 

(d) Subjecl 

Joint Aircraft System Cum pnm,nt (11\SCJ/ 
Air Transport Association (ATi\l of America 
Cmlt, 25, Equipnwut/l'urnishin!ls, 

[o) Unsafe Condition 

Th is AU was prmnptml hv r"Jl"rts uf 
,:sea pc slid tis failing In dnp Inv from the 
forwmil and ,1ft right·hnnil 1h;ors clnrini: 
sdwdulml maintenance slidn do,p!uymunts. 
\Vu aw issuini: this AU to pm\'11nl foilum nf 
;m ,iscapc slide to deplor, which c:ould result 
in llu: sli1le being unusable during an 
,,m.,rgc•m;y C'\'acualion and im:rC'asl,cl 
Ii k<'lihoud of injury to 1mssC'ni:ers or 
,:r,•wrnninlmrs due to tlm difficultv in 
ll\'a1:m1ting the airplane. · 

(I) Compli11ncc 

Cumply wi1h this AD within 1lw 
i:0111 plinm:" t im"s spm;ifi"'l. unlo,ss u I rl!,uly 
d"n". 
(s) Slide Modificalion 

Within 36 months aftm thu dft:di\'" date 
of !his AlJ: Modify !he 1!srnpu slitlt! in 
,11:,:onlam:" with !ht: Accumr•lishmunt 
lnstrm:linns of Goodrich Scr,·ict: Uulh,tin 
5,\:l:m7-25-'.IB9, Rel'ision 2. tlah,<I Mn,· 4, 
:!.Ill 2. . 

[hi Concurnml Requiremen1s 

[ 1 J For sl i,I,, P/N 5/\ 3307-301; Prior tn nr 
crnu:nm!llt!y wilh nccomplishini: !Im m:tions 
rn{Jlliwd hy parngrnph (g) nf this AD. mnclify 
1ho l'S(:ilfl" slidu in m;cordm1cn with thu 
,\er.ump I ishm"n t lnstrui:t inns of Grmdrh:h 
~nrvicu Bulletin 5A3307-25-339, lfovisinn 5, 
dah,il M,1v 4, 2012. 

[2) For slide P/N 5,\3307-:\Ut or 5,\:13117-
:i: l'rior lo or c:oncuncnllv with 
at:t:omplishing the actiozis rc(]uircd hy 
paragraph (g) of this ,\D, modify lhi, \lcspd 
pi stun in the regulator ,·ah·c.s, nr rep lnr.e 1 he 
Vi,sp.,J piston with a oew or scrl'it:t,ahlo 
Vcspel pislon l'/N 3AJ5GG-2 nr 3J\:.IH:l2-2. as 
appl ic:ablc, in accordance with tlrn 
Ac:c:um p I is hmmit lnstnu:t ions of Cmul rich 
Scrl'icc Uullotin 25-H'J, Rcvi~im1 t, cl11tod 
Jam111ry 11 . 20 to. 

(i) Crntlit for Previous Actions 
[ 1} Th is pnrngrap h pro\"i<lcs cmcl it for the 

m:t inns 1"1-'<Jlli red by parai::mph [h)( l) oft his 
AU, if thust: acliuns w"m pctfoniwd hnfom 
th,· ,·ff,•et i ,., . .latt• or th is AU usi ni: C:omlrid1 
SPrvit:<' l!ul111tin SA:l:107 -25-:l3!1. H1•1·ision 1, 
dakil S,:111.,mbct 26, 2003; Rc,visinn 2. dutc,d 
Mnrc:h ;11. 2004: He\'ision 3, <latml ~lu\' 8, 
:!UU!l; or Ue\'ision ~. da1ctl October I, 2011: 
which nm not incorpnrntotl by rufornnt:0 ill 
thi.s :\U, 

12) This parni:mph prnl'idus credit for the 
mod ifi c.i Ii on or rep l11cein en I of th c V cspc l 
piston in the regulotor \'alv"s IV(]Uired by 
puragraph (h)[2) of 1 his i\ LJ, if those ootions 
worn performud bnforn thu offuctil'o dato of 
this AD using Goodrich Sorvic:c Bu llctin 25-
349, dated September 15, 2004, which is not 
incorporated by mfor1111cu in this 1\D. 

(j) Allemalivo Mothods of Compliance 
(AMOQ,;) 

(I) The Manngur. Stmttlo Aircrnft 
Certification Office (ACOJ. F,\A, has the 
authority to approve AMOC:,; for this AD. if 
requested using the proc,idures found in 1-l 
CFR 39.19. In acc:ordanr.n with H CFH 39.19, 
send your rc11uest to your principal inspcctnr 
or local Fliiiht St11ncl11rds District Office, as 
upproprintc. If sunclin!l infornrntion directly 
to the manager of th,1 ACO, ,mnd it to the 
attention oft lrn purson idc:uti fied in th<J 
Related In formation sec:t iou of this AD. 
lnfonnatiun mny lm <Jll\i!ill'<l tu; Y·AN.\(. 
Seattle-ACO-A\IOC-llequest.•'iJ,fua.g01•. 

(2) Defore using 11ny "Pl'rm·cd AMOC, 
notify your approprintc principal inspeclor. 
or lacking a principal inspi!G!ot, the manager 
of the local flight standards district office/ 
1:crti ficate ho!,lini; d isl rict orficc. 

(kl Relaled lnformntion 

(1) For morn Information nbout th is AD. 
contact Sar11h l'icco)n, Aur,i~pace lfoginccr, 
Cahin Snfoty & Euvirnnnrnntal Systems 
Uranch. AN M-t 505, Sean le Ai re raft 
Certification Offi<ai (i\CO), 1'1\A. lliOt Lind 
Avenue SW .. Renton, Washington 98057-
3356; phone: 425-917-6483; fax: 425-917-
6590: email: sumh.picculuiS.Juu.go,·. 

(2) For sen'iGti in fonnaliun idm1tifie<I in 
this AD, contact Goodrich Corporation. 
/\ircral\ lnt,,rior l'rodm:t.~. ATl'N: Technical 
Publications, 3414 South Fifth Street. 
Phoenix. Ari zon11 85040: phmm: 602-24 3-
2270: lnturnet: llttp:l /111,·w.i.:ariJrii:h.com/ 
foc:hPubs. You may rovl(!W copies of the 
rcforcncml sn!Vici, information at the F ,\/\. 
Trnn5port Airplnn" Dirm:toratu, tho l'AA, 
1601 Lind Avenue SW .. Renton, Washington. 
For in formation on tlw ,1vailahil itv of this 
material al tho FAA. call 4:!.5-227-:_1221. 

Issued in Rnnton. W.i~hington, on August 
24, 2012. 

Ali Bahrami, 

Monager. Tmmpor1 t\irp/111w /Jin·c·torote. 
tlircroft C11r1ifirt1lim1 St•n•ir:,1. 
IFR Doc. 2012-21 aSU Filn1I H-.lll-12; H:45 uml 

lllllltlG CODE 4910-1 :J--P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Part 71 

[Dockel No. FAA-2012--0661; Airspace 
Docket No. 09-AWA--4) 

RIN 2120-AA66 

Proposed Amendment to Class B 
Alnipace; Detroit. Ml 

Com.•clion 

In prOj){)Scd rule doco111cnl 2012-
10002. buginning on page 48476-48-i!JI 
in the issue of Thursday, August 14, 
2012, make l he foltowi ng corrections: 

1. In tho rirsl column titled "Arca C", 
third paragraph. firth line, "S-milc ;in:" 
should rnnd, "15 mile arc." 

2. In the rirst column titled "Area C", 
third pnragr(lph. eighth line, "5·milc 
arc" should read, ''15 mile arc." 

3. In tlw l"irsl column titled "t\rc.i C", 
third parngrapl1, lwenly-sccoml line, "5· 
mile an:" should read, .. t 5 mile urc:.'" 

4. In lhn fast column tilled "Arca C", 
third parngraph, lwenty·third lino, "5· 
m ilc (Ire" should road, "15 m ilu .ire." 

5. [n the second column tilled "t\rua 
D", firs\ parngrnp h, eighth Ii no, "5 ·mi le 
arc" should mad, "15 mile arc." 

6. In the socund column titled "Arca 
D", l"irst parngraph, ele\'enth line, "5-
mile urc" shou Id read. "15 mile arc." 

7. In the second column lilled "Arca 
E", first pnrngrnph, lwenly-fourth line, 
"5·milc arc" should read, "15 mile arc.'' 

8. In the second column tilled "t\rca 
E", first paragraph, twenty-seventh line, 
"5·milc arc" should read, "15 mile nrc." 
IFR Drn,. c1-2012-1nnoz Filed 8-:i11-12; lt45 ,,ml 
Bl LllNQ CO DE 1505-01-0 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Parts 91, 121, 125, and 135 

(Docket No. FAA-2012--0752) 

Passenger Use of Portable Electron le 
Devices on Board Aircraft 

AGENCY: Federal Aviation 
Adniinistrntion (r,AA), DOT. 
ACTION; Notice uf policy; roquesl fnr 
conunents. 

SUMMARY: Tim FAA seeh comments on 
current policy. guidance, and 
procedures that uircraft operators 
(ranging horn pilots of general nviation 
aircrart up lo and including air carrier 
cerlificalc holders ill the major airlines) 
use wlll?n determining if passenger usu 
of portable electronic devices (PEDsJ 



53160 Federal Register/Vol. 77. No. 170/Friday. t\ugust 31, 2012/Proposcd Rules 

may be allowed during any ph.isti of 
flight on their aircraft. Current FAA 
regulations generally prohibit the use of 
all l'EDs during night, with the 
exception of portable voice recorders, 
hearing aids. heart par.:emakurs. nnd 
u lur.t ric shavers. These regulations also 
provide an exception for any other PED 
tlrnt the aircraft operator has determined 
will not cnusc inlcrforcnr.c with the 
navigation or communic:1\ion systems 
on the aircrart. To better effectuate the 
s;ifoly purposes of these regulations. this 
notice requests comments about key 
area:; of policy and guidance that aru 
usiid by ain:rnft operators when making 
tlws1i dctcrmin<1tiom. II also niquesls 
1:mmn1mts about other lcuhnical 
dmllongcs for addressing thu problems 
associated with dctcrm ining if mid 
when PEDs can be used. Thu desirnd 
outcome of this solicitation is to have 
sufficient information to allow operators 
lo br.tlnr assess whether more 
widespread use or PEDs during nigh! is 
apprnpriate, while maintaining the 
highest levels of safety lo passm1gers 
and aircraft. The Agency slrnsses that 
1he existing regulations allow the 
operator lo nothori:rn the use of PEDs. 
nnd lhnl no specific FAA npproval is 
required. The aircraft opcrnlor is 
responsible for assuring thul thu 
interfemnr.c from PEDs docs not pose a 
night risk. Once all the comments have 
been collected, the FAA intunds ln 
establish an Aviation Rulcmaking 
Committee (ARC) to rc\'icw the 
comments and providli 
rucnmnwndations that mighl permit the 
more widespread use uf PEDs during 
night while maintaining the highest 
)c,vnls of safety for 1lm passengers nnd 
ain:rnft. The FCC will be a key partner 
in this m;tivity working uollahorativdy 
with lhe FAA. airlines, and the 
m,1nufor.turcrs to explore broader use af 
PEDS in night. 
DATES: Written comments must be 
rc1;dved on or before Or.tuber JO. 2012. 
ADDRESSES: Send communts identified 
bv (locket number FAA-2012-0752 
using any uf the following methods: 

• Hmnil: Submit your u>mmen1s via 
email to PEDcommcnl'iJlf1m.gov. 

• F'tidcral cRulemaking Porlnl: Go to 
lrt Ip :Ilwww.rcgulations.gov n ml fol low 
the on line instructions for sending your 
comments nlcclronicallv. 

• Mail: Send corn men ls to Docket 
Opurations, M-30; U.S. Department of 
Transportation [DOT), 1200 New Jerstly 
Awnue SE .• Room WlZ-HO. West 
Uuihling Ground Floor. Washington, DC 
20590---0001. 

• llnnd Delivery or Cnurirr: Take 
c:ommenls lo Docket Operations in 
Room W12-HO of the West Building 

Ground Floor al 1200 New Jersey 
Avenue SE., Washington, DC, between 9 
n.m. and 5 p.m., Monday through 
Friday, except Fmlernl holidays. 

• fax: Fax comments to Docket 
Opera\ ions at 202-493-2251. 

Privucy:The rAA will post all 
comments it receives. without change. 
to http:! flrnw.regu/a/ ions.gov, including 
aoy personal information the 
commenter provides. Using the search 
function or tho docket Web site. anyone 
can find and read the electronic form of 
all comments received into any FAA 
dockets. including the name of the 
individual sending the comment (or 
signing the comment for an association, 
business, labor union, etc.). DOT's 
complete Privacy Acl Statement r.an be 
found in the Federal Register published 
on April 11, 2000 (65 FR 19477-19476), 
as well as at htlp:l!Docketsfnfo.dat.gol'. 

Docket: Background documents or 
comments received mav lie read al 
liilp:llw1111'.regulolions .. gov at any time. 
Follow the onlinu instruclions for 
accessing the docket or contact Docket 
Operations in Room W12-140 of the 
West Building Ground Fluor at 1 zoo 
New Jersey Avenue SE., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Fridriy, ()Xr.ept Federal holidays. 
FOR FURTHER INFORMATION COITTACT: For 
questions concerning this actioo, 
contact Timothy \V. Shaver, Avionics 
Maintenance Branch, Flight Slandards 
Service. AFS-360, Federal Aviation 
Administration, 600 Independence 
Avenue SW .• Washioglon. DC 20591: 
telephone (202) 385--4292: for.simile 
(20ZJ 385-6474; emuil 
lim.sJim,cr@fon.gov. 

SUPPLEMENTARY INFORMATION: We arc 
reviewing the policies, guidunce, and 
procedures that establish the methods 
and criteria aircraft operators use lo 
determine if they can allow PED usage 
duriog nigh!. The FAA hus long 
recognized that PEDs ha\'C the potential 
for causing interfcrenw with aircraft 
navigation or communication systems. 
Title 14. Code of Federal Regulations 
( 14 CFRJ §§ 91.2 t, l 21.30u, 125.204, and 
135.144 establish the rcquircmcmts 
prohibiting thr. usu of PEDs without the 
authorizution of the nircrnft operator. 

The FAA's first published 
ru!cmaking 1 to arldrcs~ this issue was io 
1966. Thal rulcmaking was prompted 
nfter studies of PED interference 
conducted between 1958 to 1961 
conr.ludcd that portable frequency 
modulation (FM) radio receivers caused 
interference lo navigation systems such 

' 14 CFR !11.rn. DockPt No. 7247: Am,h 91-35 
(l;o!"r .sup~rsl'd<•d h1· ~§ !ll .11. 121 .. 1116, 12S.204. mu! 
13S.l44J. . 

as ,·c1;,· high frequency {VHF) Omni 
Range (VOR) navigation systems. 

During that rolemaking process, the 
FAA received comments on the subject 
or FAA involvement in the 
authori.mti on of use of PEDs. The public 
expressed concerns that authorization or 
devices not specifically excepted in the 
rule (e.g., portable voice recorders, 
hearing aids, !wart pacemakers. ,mcl 
electric shavers) would subject 
operators to a considerable amount of 
"red lape:· In response to those 
comments, the rAA conr.ludcd that the 
aircraft operators were best suitud lo 
make the determination ohvhich PEDs 
would not cause interference with tho 
nav iga! ion or comm unir.at ion system on 
their aircraft. The FAA also rccognizud 
that for it to place requirements upon 
ilsul f to conduct or verify tests of every 
cunceivablu PED. as an alternative lo a 
dctermirmlion made by the operator. 
would thereby place an excessive and 
unnecessary burden on the agency. 

The potential for nirr.raft interference 
depends on tho aircraft and its cler.trir.al 
and electronic svstems. as well as the 
type of PED bei1ig used. Prior to fly-by
wim flight controls, the primnry concern 
was the susceptibility of sensitive 
aircraft c:ornmunicnlion nnd navigation 
rndio receivers lo spurious radio 
frcqucor.y emissions from PEDs. Maoy 
of these aircraft using this older 
lcchnology nrc still in service and aro i!S 

susceptible today lo interfenmcc as they 
were when they [irst entered service. 
When aircraft included nv-bv-wire 
controls and electronic: dfsplays, the 
susccplil.Jilily of these aircraft systems 
also !Jer.ame a r.onr.ern. Tim FAA 
defined requirements for high-intensily 
rudintnd fields (HIRFJ that provide 
ilSsurnnce that newer aircraft with such 
systems have sufficient protection to 
continue lo operate safely when 
exposed to ~purious emissions~ of PEDs 
and inlentiom11 lransm issions 3 rrom 
transmilling PEDs. While the highly 
critic.:11 ny-hy-wim controls ,md 
elct:tronir. displays were designed and 
certified to withstand the fields from 
transmitting PEDs. all aircraft eler.trical 
and electronic systems were nol 
designed lo withstand these fields. 
These newer aircrnft still have sensitive 
navigation. communication, and 
surveillnncc radio receivers thal mny be 
susceptible nt certain frequencies to 
spurious radio frequency emissions 
from PEDs. 

i A ~1mriu11s. 1•1uis"iinu is ;u1y radio fn"<111~'nc.~~ not 
delib~rnh·ly c:n•;oh·d nr Lrnosmi!trd. 

'Jnh!lllinn;1l lr,m,missio11 is lh~ lransmiswm u[ 
siE:nnls th rnui,.::h rrnl.l" ~pace hy e]-t~.1tr,mRt,2:m~1 k \ .. ·,n:es 
on ~ptn:inr. ri1din frnquanc:ins thr:tt a.ru u:iw<l I ti 
.-:on1muniu1.tn i11fr1rma1ion l)1~l ·.n:un du\•ic1 1s. 
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PEDs have changed considerably in 
!he past few decades and output a wide 
varie1y uf signals. Some devices do nul 
tr,msmit ur receive any signals but 
gcncralti low-power, radio frequency 
umissiuns. Other PEDs. such ns u· 
readers, arc onlv active in this mnnnnr 
during the shori lime that a page is 
being changed. or greater concern arc 
i11tm1tiunal transmissions from PEDs. 
Most portable electronic dc:\'i1:cs have 
inhirnct con ncct ivit \' that ind mies 
Ira nsm ill i ng and rectlivi ng signn 1 s 
wim!ussly using radio \\"aVt$. sucli as 
Wi-Fi;1 Dluctooth/• [md vurious other 
cellular technologies. Thcsu devicns 
lrnnsmil high-powered emissions [md 
c:im generate spurious signals al 
undusired frequencies, partif:ulmly if 
the device is damaged. 

Avionics equipment ]ms also 
undergone significant changes. When 
the rcguh1tiuns were first established, 
1:ommunication and navigations systems 
wurn basic systems. In lodav's avionics. 
tlwre arc various systems-global 
posit ion i ng, traffic collision and 
avoidance, transponder, automatic night 
guidnncc and control, and many other 
mlvanccd avionics svstems-lhat 
depend on signals lr'imsmilted [ram the 
ground, other ai rcrart, an cl sn lei Ii \es for 
proptlr operation. In adclitioo. thuru arc 
mlvancml niHht maoagcoicnl sys1nins 
lhal use these avionics as a critical 
cnmponent for performing precision 
operational procedures. M,my or these 
svslcms arc also essential to realize the 
c;1pabilities and operational 
impro,·cmcnls em·isioncd in tin: Nexl 
G1:ncration airspace system. 1\s such, 
harmful interference from PEDs cannnt 
be tolerated. 

Undor r r\A rcgulalinn, the aircraft 
opcrnlur i~ responsible for delnnnining 
whkh PEDs may be used by the 
pass1mgers ancl during which phase of 
llight this utilization may occur. The 
uircr;1ft operator is best suited to make 
thu dutermination of which PEDs would 
not cause interference with lhc 
nuvigalion or communication system on 
its aircraft. The opcr,1tors" PED policy 
determines whal types of dc\'ic:es may 
be used on board I heir ai rcrnft uncl 
during which phasc(s) of night. The 
ruspunsibility for enforcing an nircrart 
opC1mlur's PED policy typic:,illy foils un 

'\Vi-Vi is d1~fi ned ._...., "\\.1ir1•t1Js.o,;. ltu-al ar, 1.t 1wh\•orl 
(Wl.,\N) prndurcls lhal aru has,•,! on th<• ln,lilul,• of 
lil,·<:I ric.,I ,111<[ Elt·ctrnni,;.s En~;n,,.,rs· (11-:Er:) ffll2.1 I 
.... 1;unJar1b." \Vj-Fi i:s a tr.ulPn~,lr~ of Ow \Vi~fi 
,\lli,,n, , •. 

•, IJlu,-1,K,lh i, "'"""!\'"cl l,y llw Uhwlnolh Sp,~:i;,I 
lntn,·,1 Gwup tS!G). Tim SIG,., 1h,· lmdv tl1;1t 
0\"<1 rs•~.~ ... tho dl•\'r•!oJ)nwnl of Hltu•ltinth ~tHnd.1rd ... 
mid I lu• Ji, ••nsini: nf 1h" llhu-to<11h i,·,·!mnlogh·s ;,n,I 
I r.11!t•111;1tl.s !n 111;1nufor:tur,rr:i,.. Thi• ,Sl{j i~ ,t pr h•ah~ly 
l11•l1i, nc11~forT1)tofil tr;uln n:i,;.sndaliii11 fm111flt 1 cl in 
S1~pl1•rnlH1r 1 nfl.ft 

the cabin crew. On occasion, 
enforcement or a commercial airline's 
PED policy results in a connict between 
a night alleodant and a passenger. 
Noocomplianco with crcwmcmbcr 
safety instructions on !he use of PEDs 
has resulted in passengers being 
removed from an aircraft and, in some 
cases, has caused in-night di\'crsions. 
The FAA provides oversight of aircraft 
operators lo ensure that !hey have 
cslablished and arc curruntly following 
robust PED-allowance procedures. 

Policy and Guidance 

As aircraft and consumer electronics 
evolved, the r AA rccognizcd that !he 
industry needed nssistance tu keep up 
with tho cirnllonges uf determining if 
devices would interfere with the aircraft 
navigation or communication systems. 
In 1958, at the FAA's request, the first 
RTCA. lnc., (previously Rndio Tcchnic1ll 
Commission for Aeronautics) 
documenls'; were written lo help 
airlines mak.c the PED allowance 
determination. Sint:c that lime, the FAA 
has requested three other activities: the 
most recent concluded in 2008. The 
currcn t gu idcli 1w.~ tu assist aircrn rt 
operators in developing I heir PED 
policy nre in Advisory Circular (AC) 91-
21-18, Use of Portable Eler:tronic 
Devices Aboard J\ircmft. dated August 
25. 2006, which references inclustry
developed guidelines identified in 
RTCA/D0-233 and RTCAID0-204. 

These joint induslry-government 
committees studied lhc risks associated 
with PED usage 11nd arc the basis for the 
Fr\A's guidance today. For instance, 
based on these studies, FAA has 
recommended tbnt oper,llors allowing 
passenger use of PEDs do so only during 
non-critical phasus of night and prohibit 
PED use during takeoff and landing. Sec 

r, RTCA is a prh-,,1<1. not,for,prufit wrpor-.ition that 
funr.tions as a Fcd,•ml A,ki•"fl" c:.,mmi!l~c for th~ 
FA,\. 11 d"velo p• ~nn ,., n ,u s-b.i<l·cl 
rt"lcommendj\tion~ n~artling c:mnmunir-.ations, 
na,.·igalion, s11E'\"cillanr.~~ . .uul .i:tir lrJffir. managr.menl 
(CNS/ATM) sv,lem bsu,•,. !--,•,-1',\,\ Ord,•r 
I I 10.77T. RTC'.A 101:. (111ili1.,·,l 1« Hll Ad,·isuf\' 
C<1mmiU~n] (,\pr. 1, 21111 ). Tho fn!lowing are RTGA 
rccommrndation~ and g11itl11i1t:,'! dnr.uments 
n"gatd in g PEDS: 

IJ0-307. ,\ircm/1 Dt,.,ign and Cr,rlifirnlion for 
Porlabfo El,·dronir: n,,..,-,,,., /PED/ Tnfomnr:I!. issued 
10--11-07. and Ch,m8" 1. issm .. 112-!f,-(Jtt. 
Pmparnd by sr.-202. 

D0-2!l4C. Guidanc,1 r>n ;1//ml'III!,! Tmn.•millini; 
l'ortobh• Ei<·clronic n,win·.s ff-PEW.</ on Airrrofr. 
issued 12-lf>--08. l'"·p.,wd h1· SC' .-202. 

IJU-ZJJ. Porta/1/1• El,•c/ror,ic D<'lic.•., O:!rri,•d on 
B011nl Airrro/1. is,uo·,l 11-20-%. l'rcp.urd h)-· SC-
17 7. Emu~ i.<~uml 11- 111-•~l. 

D0-199. Pot,•11/ial /uln/r·n·nr,· /o Ain,ro/1 
Elt-r.rronir. Eq11ipm••nl from Dt·,·ir.r-s 0.1tTi,..J Abontd, 
j,su,•d •)-16--l!S. l'n•pan•,I hy SC--l.51i. Sup~N<!des 
00--119. 

DD-119, /11l11rfi-n·1,r1• To r\in:mfr F./,><:tmnic 
E'l"'P"'""' From D,•,·ic,•., Ci,rrwrl ,\boord. issu,-d !J
lfl-llll. f'ruparo•cl l,y sc;..1111. 

AC 91-21-lD. While these 
recommendations arc non-binding. most 
commercial airlines allow the use or 
non-transmitting PEDs in night after llw 
aircraft has reached a safe altitude, and 
thusl! airlines continue to allow PED 
usage until near the end of the n ighl. 

The F1\A !ms also published AC 20-
164. Designing and Demonslmli11g 
Aircmfl 1'0/emnce to Portable lilectronic: 
Devir:cs. This AC is based on RTCAI 
D0-307, 1\ircmfl Desiga and 
Cerlificatia11 for Porlable Eleclronic 
Dul"icv (P1:D} Tolerance, dated October 
11, 2007. Further, AC 20-164 pmvidcs 
guidance lo demonstrate aircraft 
electrical and electronic system 
tolerance to the use of PEDs. This 
approach ullows tbc aircrart designers lo 
build in protections to help prevent 
inlerforence lo nuvigalion or 
comm u n i<:at ion systems. 

PEDsToday 

Smart phones, personal computers. 
and wireless technology ha,·c become 
ingrninud in peoples' day-lo-day lives. 
Passengers nol only use these dnvices to 
remain conrwclcd lo their work. fomilv. 
and friends. but also lo read books. play 
gamus, and a<:complish many of 1lwir 
dny-to-day tusks. This has naturnlly led 
lo thu passcogms' desire lo use PED$ 
from the lime they board an aircraft 
until thcv exit the aircraft at their 
dcslination. rn some cases. a 
transmitting rndio is embedded in a PED 
so that the operation of the transmittur 
is not apparent lo the user. Many of 
these devices incorporate lransmillurs 
such as Dluctoolh. Wi-Fi, and cellular 
phone modems, which may opernlc 
withoul spucific actions from the 
passengcr.7 

While rt\ t\ regu la ti ans allow a i rcrnft 
operators lo demonstrate when and 
which PEDs can be safely used, fow 
aircraft operators have allowed use of 
devices during critical phases of night 
(c.g .• tnkcoff and landing}. Recognizing 
that some passengers may wish lo usl: 
their devices throughout a night. lhc 
FAA is requesting comments regarding 
the FAr\'s policies, guidance, and 
procecl urcs I hat aircrafi operntors mw tu 
determine whether to allow H particular 
PED for usage during night. 

Request for Information 

Consirforalions for Comment 

The FAA is interested in obtaining 
comments related to the use of PEDs on 
aircrafi from the \'iewpoints of ain:rnft 

7 This noli,·,, do~• not address fligbt1:mw nwmh,·t 
u,u of l'~:lh during llii:ht. Section 44 732 nl Til I" ~ •l 
.,f 1h,• \111lt,ul Sla!o•s Codo ,:enrrally pmbihit.< 
llighl<:t"w mPllllll'r usr of PEDs mi ,Jm n igl,1,Jm,~ 
whl In 1!11, nl rm,n i, l"'ing nperatml. 
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opcratnrs. p11ssengcirs. and other 
stakeholders. Wu arc soliciting 
comments on the following: 

• Aircraft operators' cooccrns. both 
technical and operational: 

• Plight allcndanls' and pilots' 
concerns: 

• Securilv cnncems: 
• Manu f11c1 urcrs and designers of 

l'EDs: 
• Passenger pcrspecti ves; an cl 
• How the FAA 1:an support the 

aviation industry in r.onsidcring how to 
allow greater use nf PEDs. 

The FAA has id1i11tified the following 
spm.:i fil: areas for comm cols. 

( 1) Procedun>.~ und met/1ods for 
operutors to llllml' //w use of PED~·. 
Guidance on tho procedures and 
methods thilt an operator ciln osti 10 
determine allowance of PEDs is 
publishecl in AC 91-21-tB. This AC 
rcforcnccs I he ind ustry-d1}\'eloped 
guidelines of RTCA/D0-233 and RTCA/ 
D0-2!l4C. Those ~uiclclines address 
1csling and analy.~is procedures for 
advunccd nvionics system interference 
from both trm1i;mitting and non
lransmitling l'EDs. 

• \Vhat prncesst!S ,md methods arc 
ai n:rnfl opera I ors currenlly using lo 
cn1lu,1lti Pl-:0 llidmology inlcrforcncc? 

• How can tlmsc procedures and 
methods be improved? 

• ls additional FAA guidance and 
pol icy needed? 
Une com:epl is fnr opuralors tu improve 
the sharing of Ws\ and compatibility 
data. so that the same compatibility 
lusting could be lti\•1iraged to support 
many aircr;ift np1:ralors. Daiei concerning 
PED and aircrnft compatibility could be 
used by the opernlnrs lo analyzn 
incidents involving PED inlcrfowm:c. 

• Should tho industry develop data 
s huri ng for l his purpose? 

(2) Relia/Jilit_v of aircraft systems. 
Future aircraft could be manufactured lo 
he immune to the PED cm•ironmcnt. To 
support commerdal aircraft operators' 
authorization of PED use. the FAA has 
issued AC 20-1G4 describing criteria for 
aircraft man u fact mcrs an cl mod ificrs tu 
establish PED-tolt?rance for new and 
iixist i ng aircraft. 

• ls it n ec:t!Ssa rv Io cstablisb a i rem rt 
certi fical ion rcgu i.11 ions to rcq u ire new 
aircraft lo be l'ED·toleranl? 
In addition, mam· aircraft svstnms havll 
already 11ualifimf for operation in high 
intensity radiatcid field environments. 

• How cnn tlwsu demonstrations best 
he leveraged lo help an operator allow 
lhc use of PEDs't 

{J) Aircraft lmm1milf lo PED 
111/1:>rfercm:c. Some aircrart 
manufacturers and avionics equipment 
ma11ufoct11rers havr. nlrendy 

clemonslraled PED and aircraft system 
compatibility. 

• Should aircraft manufacturers nnd 
avionics equipment manufacturers 
provide docu men lat ion of aircrart PED 
tolerance. ain:rah systems that meet RF 
suscept ibi Ii ty rcqui remcnls, interference 
path loss. clc., tu the operators lo 
support the operator's PED ullowancc 
determination? 

• Should it be mandatory thnt uirc:raft 
manufacturers and modifiers provide 
this information to the operators for new 
and modified aircrafl? 

{4) Promote oircroft-compolible PED 
lm11smissio11s. The trnnsmissions from 
PEDs vary widely. making it very 
cl i fficult for un 11 ircraft operator In 
discriminate bot ween PEDs that may Im 
acceptable and those that may not. 

• Could the consumer electronics 
industry develop stundards for aircraft
friendly PEDs, or ilircraft-compatiblu 
modes of operation. that would reduce 
the risk of inltirforence lo aircraft 
systems by defining maximum 
emissions in designated bands? 

(5) Passenger perspectives on u~·c of 
PED~·- Increased m:coss and usage of 
PEDs may distract passengers during 
crcwmembcr safely briefings and 
instructions. In addition, PED us<1gc 
may have an adverse impact on night 
and cabin crew responsibilities and 
duties. !n 2005, the FCC 8 solicilcd 
comments on the potential lo expand 
the use of cellular phones in flight and 
received rcspnnsus from passengers 
concerned about the use of cell phones 
by other passcngr.rs. One of the main 
concerns expressed by the public 
comment was the fear of passenger 
disruptions caused by cell phone usu in 
II crowded public cunveyunce. 

• tf some PEDs ure found to be 
compatible with uircrafl systems. should 
there bc restrictions on the use of PEDs 
for othur reasons? 

• Should voice communications 
using other technologies such as voice 
over IP be limitccl or restricted? 

• Should aircraft operators he 
required to publish !heir PED po\ir.ics? 

[6) PED (lr/icfo r-etenlion risli. 
considerations. Persorrnl belongings 
must be slowed for take-off, approach 
and landing. to reduce the risk or injury 
from projectiles and to ensure rapid 
egress in the e\'ent of an emergency. 
Some PEDs arc large enough to be nf 
concern for egress, while smaller 
handheld devices muy have risks 
comparable lo a small book. 

• ff some PEDs arc fouud to be 
compatible with uircraft systems. should 

o111 Ffl'de-r-dl l..cunn1u11i1::.1tinns Commi~,i;;inn·~ i\'.otic·o 
of Proposed Ru]Pm;1ki11g (NPRM). FCC 04-288. in 
\VT Dod.el N". 04-4:1s. mJr,pl,·d D<-,·,•mht•r 15. 
2!J04. and n·l,•;, .. •d F,•hruary 15, 2005. 

requirements lo slow PEDs for takuoff, 
approach, landing und abnormal 
conditions cxisl nonetheless !n prevent 
personal iniury? 

(7) .t\ctive monitoring for l1ormf11l 
interfenmcc. A hand held de\•icc or 
installed svstem c:ou\d be osecl by the 
crcwmcmlicrs to detect harmfol 
interfcrcnc:u from PEDs. This could 
allow the r.rnwmomhers to identify 
problems nncl instruct passengers to 
disable devices when they generate 
barmful signals. 

• Should the FAA consider working 
with industry to develop standards for 
fln active PED monitoring sys! cm? 

(8) Technical Clwllenges. 
• What arc the technical. opernlion, 

and regulatory challenges commm-cial 
aircraft operators face in expanding 
their PED usagu policy? 

• Wh.it ,tre the ledmical challenges 
the aircraft manufacturers. modifiers, 
nnd avionics equipment manufaclurcrs 
sec with fur11wr PED usagc allow;1nc:n'! 

• What data and support can they 
provide lo commercial aircraft opernlors 
to address these technical dmllenges'! 

(9) Op11raliorwl Chul/e(lges. 
• What arc the operational. snfoly and 

securilv dmllenges and concerns 
associated wilh expanding PED usage 
policy? 

• Whut is mmded to alleviate those 
concerns? 
Again. this infornrnlion must be 
submitted by Oclnhcr 30. 2012. 

Commeufs Jtn,i/cd 

The FAA invites interested persons to 
submit wrillcn comments, data, or 
views. The ngcncy also invites 
comments relating lo the economic. 
environmentnl, m1crgy. or fcdernlism 
impacts lhal might result from changes 
in our current policy. The most helprul 
comments refcrc nee a sped fie aw.i n r 
concern. explain the reason for any 
rccommcmh!d change. ilnd include 
supporting data. To ensure the docket 
docs not contain duplicate com men ls, 
commcnlcrs should send only omi c:opy 
of writ ten corn men ls, or if comnwn ls u re 
filed electronically. commcuturs should 
submit only ouc time. 

The FAA will filu in the cl ockct a 
summary of all cornments it rec:civus. 
The FAA will consider all comments it 
receives on nr befnrc the closing date for 
comments. Tlrn FAA will consider 
comments filed nftcr the comment 
period hes dosed if it is possihln In du 
so without incurring expense or dulay. 

Proprielnry nr Confidential Busi ncss 
Information: Commcntcrs should nol 
file proprietary nr confidential business 
information in lhe docket. Such 
information must be sent or delivewd 
directly to t htl person idcn ti fi eel in the 
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FOR FURTHER INFORMATION CONTACT 

section of this document, and marked as 
proprietary or confidential. Ir submitting 
information on a disk or CD ROM, mark 
the outside of the disk or CD ROM as 
proprietary or confidential, nnd identify 
clcctronicallY within the disk or CD 
ROM the specific information that is 
proprietary or con fi den Ii al. 

Under 14 Cf'R 11.JS(b), if the FAA is 
a warn of propriu1ary information filed 
with a comment. the Agency docs not 
place ii in the dncket. It is held in a 
scpara le ri1 c to which th r. public docs 
no! have access. and I he FA A places a 
11 o!c i 11 the d ockcl Iha! ii has rccdved 
iL Ir the FAA receives n request to 
examine or copy this information, ii 
trents it ,is any olhcr request under lhe 
Frccrlum nf In formal ion Act (5 ll.S.C. 
552). Thu f'AA processes such a request 
11ndcr Dr.p;irtmenl of Transportation 
prucr.durns found in 49 CFR pml 7. 

!~sued in Washington, UC on August 211. 
W12. 

Susan J.M. Cabler, 
.-\ss/. Mana.r;er. Airc:mft r.'ngimmring /Jil'isio11, 
Airc:raft Cer11Jicalio11 Sen'ir:v. 
I FR !lnc:. 2u 1 ~-21 :,77 Fil,•d 0-:10--12: H:45 "m I 
BILLING CODE 4910-13-P 

ARCHITECTURAL AND 
TRANSPORTATION BARRIERS 
COMPLIANCE BOARD 

36 CFR Part 1195 

[Docket No. A TBCB-2012--0003] 

RIN 3014-AA40 

Medical Diagnostic Equipment 
Accessibility Standards Advisory 
Committee 

AGENCY: Ardlitcctural and 
Transportation Barriers Compliance 
Board. 
ACTION: Notice or advisorv committee 
meeting. -

SUMMARY: The Medical Diagnostic 
Equipment Accessibility St;indards 
Advisorv Commiltuc (Commi1tc1n) will 
hold i ls ·first meeting on Scptcmlier 27 
i1J1d 2ll. 2012. 

DATES: Tim Cmnn1i1\cc will meet on 
Scp1cmllllr 27. 2012, rrom 10 a.m. lo 5 
p.m. and on Seplcrnhcr 28, 2012. from 
g H,lll, to 3 p.m. 

ADDRESSES: The meeting will be held al 
the Act:ess Iloard's Confonmt:e Room. 
1331 F Street N\IV .. suite BOO. 
Wasbiugl{m, DC 20004-1111. 

FOR FURTHER INFORMATION CONTACT: Rex 
Pacu. 0 f!1ce of Tedrn ica l and 
Information Servit:u~. Arc:hitc1:tura! and 
Transpor!illion fl.!rriers Compliance 

Ooilrd. 1JJ 1 F Street, N\.V., suite 1000. 
Washington, DC 20004-1111. 
Telephone number (202) 272-0023 
(Voice); (202) 272-0052 (TI'Y). 
Electronic mail address: pace@access
board.gov. 

SUPPLEMENTARY INFORMATION: On July 5, 
2012. tho Architectural and 
Trnnsportalion Ilarricrs Compliance 
Iloard (Access Doard) established an 
advisorv committee lo make 
rcconJr~endalioos to tho Board on 
mallers assodalcd with comments 
received and responses !o questions 
inclo<led in n previously published 
Notice or Proposed Rulemaking (NPRM) 
on Medical Diagnostic Equipment 
Accessibility Shmclar<ls. Seo 77 FR 6916 
(February 9, 2012). The NPRM and 
in formal ion related to the proposed 
standards arc avnilablc on tho Access 
Board's Web silo at: http:l(mvw.access
board.gov(medicnl-equipme11/.htm. 

The advisory commilleo will hold its 
first mer.ting on September 27 and 28. 
2012. The agenda for the mellting 
includes initial remorks, introduction of 
committee members, consideration or 
the commillcc's c!rnrlor and opera ling 
procedurns, discussion of adminislrnlivo 
issues, and cl iscussion of issues for 
potential consideration by Lhc 
commillec. The preliminary meeting 
agenda, along with information aboul 
the committee. is available a! the Access 
Iloard's Web silo (/11/p:((www.access
board.gov/medical-equipment.htm). 

Committee meetings arc open lo lhc 
public and interested persons can allcnd 
the meetings an<l communicate their 
views. Members of the public will lwve 
opportunities to address the committee 
on issues of interesl lo them during 
public comment periods scheduled on 
each day of the meeting. 

The meetings will be accBssible lo 
persons with disabilities. An assistivc 
listening system, computer assisted real
timc transcrip!ioo (CART), and sign 
lnnguage intcrpniters will be provided. 
Persons attending the meetings arc 
requested to refrain from 11siog perfume, 
cologne, and other fragrances for the 
c.:o 111 fort of other part id pants (sec 
Wl\llv.nc;cess-board .govf abou I (policies( 
frugmnce.htm for more information). 
Also, persons wishing lo provide 
handouts or other written inform.ition to 
the commitlee are rnqucstcd to provide 
electronic formats lo Rex Pace via email 
prior to the meetings so lhat alternate 
formals can he distributed to committee 
members. 

David M. Capozzi, 
l:.'xeculil'e fJir1ictor, 

IFR D,l<:. ~1u2-21:,:m Fil"d ll--31l-J2: 11,45 "ml 
BILLING CODE 81$1,--0I-P 

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 90 

[WT Dockel Nos. 12~4and11-110; Report 
No, 2959] 

Petition for Reconsideration of Action 
in Rulemaking Proceeding 

AGENCY: Federal Communications 
Commission. 

ACTION: Pct it ion for rcr.:o nsidcra ti on. 

SUMMARY: In this documont, a Petition 
for Rocons i derati on (Poli lion J has been 
filed in tiw Commission's Rulcmaking 
proceeding by Ryan M.F. Daron on 
bchal f of the Orange County, California 
Sheriffs Dcp.irtmcnt. 

DATES: Oppositions to the Petition mosl 
be 111 cd on or before Sept ember 1 7, 
2012. Replies to an opposi I ion must be 
filed on or before September 25, 2012. 

ADDRESSES: Federal Communications 
Commission. 445 12th Street SW .. 
Washington, DC 20554. 

FOR FURTHER INFORMATION CONTACT: 
Brian Regan, Mobility Division, 
Wire I css Te 1 r.i:o mm u n ica\ ions Dnrcau, 
brian.regan@fcc.gov 
<mailf a:brin 11.regan@fcc.gov:,. ( 202) 
418-2849. 

SUPPLEMENTARY INFORMATION: This is a 
summary or Commission's document, 
Rcporl Nu. 2959. released August 16, 
2012. The ful\ 1cxt or this document is 
available for viewing and copying in 
Room CY-D402, 445 12th Street SW .. 
Washington, DC or may be purchasr.d 
from the Commission's copy contractor, 
Oest Copy and Printing. Inc. {!JCPI) ( \-
000-378-3160). The Commission will 
not send il copy of this Notice pursuant 
lo tlw Congressional Review Acl, 5 
U.S.C. 801(a}(1 )(A), bocausc this Notice 
does not have an impacl on any rnles or 
particular ap pl icabi Ii t y. 

Subject: Peli lion for Reconsidcrnlion 
or Improving Spectrum Efficiency 
Through Flexible Channel Spacing and 
Ilandwidth Utilization for Economic 
Area-based 800 MHz Specinli~ed Mobile 
Radio Licensees, Rcqucsl for Declaratory 
Ruling Iha! the Commission's Rules 
Authorize Greater than 25 kt-fa 
Bandwidth Operations in the 817-824/ 
862-869 MHz (land, Report and Order. 
FCC 12-55, published .it 77 FR J3972, 
June 8, 2012 in WT Docket Nos. 11-110 
and 12-64, and published pursuant to 
47 CFR 1.429(e). Sec also 47 CFR 
U(h)(1). 

Number of Petitions Filed: 1. 
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LETTER TO ASSOCIATE ADMINISTRATOR FOR AVIATION SAFETY 

September 30, 2013 

Ms. Margaret Gilligan 
Associate Administrator for Aviation Safety 
Federal Aviation Administration 
800 Independence Avenue, S.W. 
Washington, DC 20591 

Dear Ms. Gilligan: 

In August 2012, the FAA released a Federal Register notice request for comments about key areas of 
FAA policy and regulatory guidance that are used by an aircraft operator to expand portable electronic 
device (PED) use allowance. The PED Aviation Rulemaking Committee (ARC) was established on 
January 7, 2013 to provide a forum for the U.S. aviation community and PED manufacturers to review 
the comments received from the Federal Register notice. The Administrator also tasked the PED 
ARC to make recommendations to further clarify and provide guidance on allowing additional PEDs 
without compromising the continued safe operation of the aircraft. 

After careful consideration of the data collected (lncludlng PED Interference reports and passenger 
use survey results), the PED ARC developed a recommended path for operators to expand PED 
usage in flight. The PED ARC requested, and was granted an extension under a renewed Charter to 
complete two additional work tasks in order to finalize Its recommendations. The PED ARC 
recommendations Included In the enclosed report are the result of a collaborative review by the ARC 
members who represent multiple constituent groups including PED manufacturers and distributors, 
pilot and flight attendant groups, aircraft operators, passenger experience associations, airplane and 
avionics manufacturers, the FAA, and other U.S. and international regulatory authorities. 

The PED ARC solicited input from Agency subject matter experts, aircraft manufacturers, PED 
manufacturers, and other aircraft operators during Its deliberations. We are confident the ARC 
recommendations are based on a solid safety risk management foundation and SMS principles. In 
addition, the members believe that implementation of these recommendations will address passenger 
interest in expanded PED usage without compromising safety. The members stand ready to assist 
the FAA In the Implementation of the recommendations contained In this report. 

On behalf of the members,· It has been a pleasure to participate on the PED ARC and assist the FAA 
I in assessing and mitigating the risks associated with expanded use of PEDs. We appreciate the 
' FAA's willingness to partner with Industry stakeholders to consider solutions In furtherance of the goal 

of ensuring the safest possible operating environment for the flying public. 

Sincerely, 

t(J.S~ 
Kirk Thornburg, Industry Co-Chair 
Delta Air Lines 

Letter to A VS- I 

fk{l),31,..,. 
Timothy Shaver, Co-Chair & Designated Federal Official 
Manager, Avionics Maintenance Branch 
Federal Aviation Administration 

---- --- -- ------· 
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EXECUTIVE SUMMARY 

On January 7, 2013, the Administrator of the Federal Aviation Administration (FAA) established 
the Portable Electronic Devices (PED) Aviation Rulemaking Committee (ARC) in order to 
provide a forum for the U.S. aviation community and PED manufacturers to review the 
comments received from the Notice of Policy/Request for Comments regarding PED policy and 
guidance published in the Federal Register. The ARC was tasked to make recommendations to 
further clarify and provide guidance on allowing additional PED usage without compromising 
the continued safe operation of the aircraft. 1 Under the Charter, the ARC was scheduled to 
terminate on July 31, 2013. At the request of the members, the FAA extended the ARC Charter 
until October 31, 2013.2 The ARC has completed its review, and this report provides the results 
and its recommendation to the FAA. 

Definition 

In formulating its recommendations, the ARC developed and used the following definition of 
PED, which applies to all of the recommendations and supporting information included in this 
report: 

Portable Electronic Device: A Portable Electronic Device (PED) is any piece of 
lightweight, electrically-powered equipment. These devices are typically consumer 
electronics devices functiona lly capable of communications, data processing and/or 
utility.3 

Methodology 

The ARC identified sources and methods for collecting objective data through presentations 
from subject matter experts (SMEs) and review of data submitted by the FAA, other federal 
agencies including the Federal Communications Commission (FCC), industry associations, and 
ARC members. The ARC also reviewed current guidance material and information on PEDs, 
including documents promulgated by the FAA, Radio Technical Commission for Aeronautics 
(RICA), and FCC. 

Identification of Key Issues 

The ARC used the public comments received in response to the Federal Register notice 
to develop a list of key issues, which was used to assist the members in developing a 
roadmap for decision making. The key issues were tasked to individual subcommittees 
for further discussion. In using the key issues model, the members were asked to 
determine the relative priority of the issue, as well as the applicable subject area 
(technical, operational, or safety communications) for discussion. 

1 Appendix C. FAA Aviation Rulemaking Committee Charter: Portable Electronic Device Aviation Rulemaking 
Committee (Effective Date: 01/07/13) at ~3. See also, 77 FR 53159 (August 31, 2012). 
2 Appendix C, FAA Aviation Rulemaking Committee Charter (Renewal): Portable Electronic Device Aviation 
Rulemaking Committee (Effective Date: 08/28/20 13) at ~3 ( describing two additional Committee tasks). 
3 For clarity, the ARC notes that the definition of PEDs is intended to encompass transmitting PEDs (T-PED). 

Executive Summary Page ix 



A Report from the PED ARC to the FAA 

Subcommittees & Working Groups 

The ARC was tasked to focus on the technical, operational, and safety aspects of 
expanding PED usage on aircraft that are within the F AA's purview to address. In order 
to distribute the workload and provide the members an opportunity to debate issues in 
smaller groups, three subcommittees were each assigned key issues addressing these 
aspects of PED usage for consideration. The ARC recommendations submitted in this 
report were initially developed through the subcommittee process. 

During the extension granted under the renewed Charter, the ARC requested the 
assistance of the FAA in forming two working groups ("Tiger Teams") to develop the 
safety risk assessment and a standardized PED stowage policy. The Safety Assessment 
and Stowage Standardization Working Groups were comprised of ARC members, as well 
as industry and FAA SMEs, and each working group was tasked to address an area of 
study and develop additional information for inclusion in this report. 

Current Regulatory Framework 

Under the current regulatory environment, the operator is still responsible for determining which 
PEDs may be used on its airplanes. Each operator' s PED policy determines what types of devices 
may be used during which phase(s) of flight. Crewmembers are responsible for ensuring 
passenger compliance with an airplane operator's PED policy. Current guidance allows broad use 
of non-transmitting PEDs during non-critical phases of flight without detailed study of specific 
PEDs. However, if an operator wishes to expand its PED use allowance, FAA policy and 
guidance is in place to allow PED use, with the proper testing and analysis, during any phase of 
flight. Operators have been hesitant to deviate from current FAA guidance, as there has been no 
clear direction on methods to demonstrate an equivalent level of safety when expanding PED use 
into critical phases of flight. 

FCC regulations also govern certain aspects of PED usage. The FCC has established rules for 
radio transmitters and consumer electronics to minimize the risk of harmful interference to other 
users of the airwaves. FCC rules, with a few notable exceptions, do not prohibit use of radio 
transmitters or consumer electronics aboard airplanes. 

Notice of Policy and Request for Comments 

On August 31 , 2012, the FAA published a Notice of Policy, Request for Comment regarding 
Passenger Use of Portable Electronic Devices on board Aircraft in the Federal Register.4 The 
FAA sought comments on current policy, guidance, and procedures that aircraft operators use 
when determining if passenger use of PEDs may be allowed during any phase of flight on their 
aircraft. The comment period closed on October 30, 2012, and resulted in 162 formal 
submissions, 854 separate commenters, and a total of 1,062 discrete comments. 

The PED ARC members reviewed the compiled comments and discussed the comments by each 
question category. From each category, specific key issues were identified and used to guide the 
discussion, narrow the issues presented, and formulate the ARC's recommendations. 

4 77 FR 53 159 (Docket No. FAA-2012-0752). 
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Constituency Descriptions 

In order to achieve a balance between the regulator, regulated parties, other industry 
stakeholders, and the flying public, the FAA selected ARC members across a broad spectrum of 
constituencies. ARC membership encompassed the following constituent groups representing 
stakeholders involved in all aspects of the PED use debate: 

• PED Manufacturers and Distributors 

• Pilot and Flight Attendant Groups 

• Aircraft Operators 

• Passenger Experience Associations 

• Airplane and Avionics Manufacturers 

• Federal Aviation Administration 

• Other U.S. and International Regulatory Authorities including the Federal 
Communications Commission (FCC) and Transportation Security Administration (TSA) 

In addition, the ARC invited supplementary participation by FAA and other federal and 
international regulatory authorities to support the members' efforts as they collected information 
and data and debated recommendations. 

Recommendations 

The ARC sets forth a total of 29 recommendations on the expanded use of PEDs, including 
threshold recommendations, as well as recommendations addressing the technical, operational, 
and safety communications aspects of PED usage. The ARC members reached consensus on all 
of the recommendations with the exception of one aspect of Recommendation # I 0, as discussed 
below. 

In creating a decision making framework for debating recommendations regarding the safe 
expansion of PED usage in flight, the ARC focused on an approach that lowers the risk of 
potential PED interference to an acceptable level. 
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The ARC recommendations are based on the following path: 

l!Jse an SMS Risk Analysis to Mitigate Hazards Associated with Passenger, 
Use of PEDs 

Make Aircraft PED-'i:olerant 

Train Crewmembers to Recognize and Respond to Potential PED Interference 

Develop Standardized Messaging to Better Inform the Public Regarding 
PED-Tolerant Airplanes and PED tJsage Policies 

Threshold Recommendations 

The ARC noted that its recommendations in the technical, operational, and safety 
communications areas are all important to the universal acceptance of expanded 
allowance policies for PED usage in flight. The members determined that use of Safety 
Management System (SMS) methodology, harmonization of FAA and international 
policies, and standardization of the traveling experience for passengers were consistent 
themes across all of its recommendations. These core concepts were documented in a 
series of three threshold recommendations. (See Recommendations #1 -#3 below.) 

Technical Recommendations 

The ARC spent the majority of its time addressing the technical questions associated with 
expanding passenger use of PEDs to all phases of flight. The members reviewed data and 
related reports from a number of sources. The ARC also discussed the currents standards 
for demonstrating PED-tolerance and various methods by which operators can 
demonstrate compliance with the applicable standards. The ARC deliberations resulted 
in four recommendations addressing airplane certification requirements for new 
airplanes. (See Recommendations #4-#7 below.) 

In discussing how to handle the existing fleet of airplanes, the members determined that a 
phased approach would be most appropriate to address legacy airplanes and avionics 
system(s) installations. The ARC also recognized the potential concerns associated with 
airplane certification requirements for airplanes currently in production and 
recommended a timeframe for compliance. (See Recommendation #8 below.) 
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The ARC developed two recommendations for enabling airplane operators (under 14 
CFR Parts 91 K, 121 , and 135) to permit expanded passenger PED use to all phases of 
flight. (See Recommendations #9 & #10 below.) Five members of the ARC dissented to 
the Method 2 allowance as set forth in Recommendation # 10, and their dissent position is 
included in this report. 

In addressing technical issues, the ARC also noted the role of the FCC in addition to the 
FAA and recommended coordination between the agencies. (See Recommendation # I I 
below.) 

Operational Recommendations 

In addressing operational aspects of PED usage, the ARC discussed concerns raised by 
passengers about the differences between operators' polices and made recommendations 
regarding communication of and standardization among PED stowage policies. (See 
Recommendations #12-#14 below.) 

The members discussed the importance of training for airline personnel and developed 
recommendations to facilitate better awareness among flight and cabin crews with the 
expansion of PED use in flight. (See Recommendations #15 - # 17 below.) 

In addition, the ARC also proposed a standardized job aid to facilitate operator 
implementation of expanded PED usage policies. (See Recommendation #18 below.) 
The operational recommendations also address the importance of the FAA' s role in 
providing guidance that will allow operators to pursue expanded PED usage policies. 
(See Recommendations #19 & #20 below.) 

Safety Communications Recommendations 

In the past, PEDs that transmitted or received radio frequency energy were a small subset 
of the larger population of PEDs. However, the consumer electronics market has evolved 
to where the majority of PEDs incorporate at least one, and frequently more than one, 
radio technology used for communication and data networking. The ARC has generated 
several recommendations that take into consideration the evolving marketplace for these 
devices. (See Recommendations #2 1 - #25 below.) 

The ARC also emphasized the importance of effective communication with passengers, 
the public, and the aviation industry regarding PED policies and developed 
recommendations designed to work toward that goal. (See Recommendations #26 - #29 
below.) 
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Summary of Recommendations 

The ARC recommendations appear below, including a cross-reference to the detailed 
discussion in this final report: 

Recommendation 
- - ·, - -"":".'9i - Recommendation Final Report 

Recommendation #1-The ARC recommends that the FAA 
conduct an SMS risk assessment and engage safety experts on its 
staff and across industry to look for hazards associated with PED 
interference potential. While the PED ARC membership included 
some system expertise to identify hazards, it is suggested that a more 
focused group could develop a complete list of hazards that should 
be risk assessed to SMS standards. To support the expanded use 
recommendations proposed by the ARC, the members further 
recommend a safety risk assessment, as outlined in Appendix F of 
this report. 

Recommendation #2-The ARC recommends that the FAA 
promote harmonized policy with international regulatory authorities, 
including EASA, such that the recommendations made in the ARC 
report are universally accepted by international regulatory 
authorities. The ARC encourages the FAA to use the International 
Air Transport Association (IA TA) and the International Civi l 
Aviation Organization (ICAO) as forums to promote expanded PED 
usage policy within the recommended safety framework. 

Recommendation #3-The ARC recommends that the FAA 
standardize the travelling experience for consumers such that they 
come to expect a consistent approach from air carriers regarding 
PED usage and stowage requirements. 

Recommendation #4-New Type Certificate Applications: The 
ARC recommends that the FAA require PED tolerant (i.e., RTCA 
D0-307 certified) airplane designs for all new type certificates 
issued for airplanes under 14 CFR Part 23 (commuter category only) 
or Part 25. 

Recommendation #5-New Derivative Certificate Applications: 
The ARC recommends that the FAA require PED tolerant (i.e., 
RTCA D0-307 certified) airplane designs for all new derivative 
certificates issued for airplanes under 14 CFR Part 23 (commuter 
category only) or Part 25. 
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Recommendation 

Recommendation #6-New Avionics, Major Changes in Type 
Designs: The ARC recommends that the FAA require new avionics 
system(s) installations that are considered major changes in type 
design (Supplemental Type Certificate [STC] or Amended Type 
Certificate [A TC]) with catastrophic failure classifications 
demonstrate PED tolerance (i.e., RTCA D0-307 certification) for 
those systems when certificated on airplanes under 14 CFR Part 23 
(commuter category only) or Part 25. For new avionics system(s) 
installations that are considered major changes in type design (STC 
or A TC), where the systems are required by operating part or with 
major or hazardous failure classifications, and cannot demonstrate 
PED tolerance, a safety risk assessment (as discussed in 
Recommendation #10 below) must be accomplished for those 
systems. 

Recommendation #7-The ARC recommends that associated FAA 
guidance documents, including AC 20-164 and AC 91-21.1 B, be 
evaluated to incorporate alternative approach(es) to allow 
certification of individual systems for PED tolerance. Suggested 
revisions may also include changes to RTCA D0-294 guidance 
applicable to 14 CFR Part 119 certificate holders and considerations 
for the operating environment. 

Recommendation #8-Newly Manufactured Airplanes: The 
ARC recommends that the FAA implement operational regulations 
that require all newly manufactured airplanes, which will be 
operated by 14 CFR Part 119 certificate holders under 14 CFR Parts 
12 1 or 125, to be shown to be PED tolerant (i.e., RTCA D0-307 
certified). This requirement would also apply to avionics system(s) 
installations that are considered major changes in type design (STC 
or Amended Type Certificate [ATC]) with catastrophic failure 
classifications, or equipment required by operating part, incorporate 
PED tolerant (i.e., RTCA D0-307 certification) designs when 
certificated on airplanes under 14 CFR Pa11 23 ( commuter category 
only) or Part 25. 

For avionics system(s) installations that are considered major 
changes in type design (STC or A TC), where the systems are 
required by operating part or with major or hazardous failure 
classifications, and cannot demonstrate PED tolerance, a safety risk 
assessment (as discussed in Recommendation #IO) must be 
accomplished for those systems. 

These regulations should have a compliance date no later than 
December 31, 20 15. The FAA should grant petitions for limited 
extensions for operators introducing aircraft with extenuating 
circumstances, when justified. 
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Recommendation 

Recommendation #9- The ARC recommends that the FAA modify 
AC 91-21. l B (and any associated guidance) to provide processes by 
which operators can demonstrate compliance with 14 CFR Section 
121.306, 125.204, or 135. 144, as applicable, in order to allow 
expanded use of PEDs to all phases of flight. Consideration 
should be g iven to maintaining cabin safety requirements (e.g. 
attention to safety announcements) when expanding PED 
usage. 

Recommendation #10-The ARC recommends that in revising AC 
91-21.1 B (and any associated guidance), the FAA adopt the 
following methodology for expanding PED usage by passengers to 
all phases of flight. In particular, the FAA should immediately 
amend/revise current regulatory guidance documents to provide a 
methodology by which operators can permit PED usage by 
passengers during all phases of flight, using one of the following two 
methods: 

Method I. The operator may perform PED tolerance testing, or 
the operator may document evidence of testing by an airplane 
manufacturer or other entity, that demonstrates airplanes are 
PED-tolerant in accordance with Sections 3 and 4 of RTCA 00-
307. 

Method 2. The operator may validate that its airplane and 
operations meet the requirements and limitations of the safety 
risk assessment proposed by the ARC for adoption by the FAA 
(attached as Appendix F to this report) for the phases of flight 
(identified as Phases 1-8 in Figure 2 below) in which the 
operator wants to allow expanded passenger PED use. The 
ARC's proposed FAA safety risk assessment addresses both 
back door and front door effects. Mitigations are supported by 
flight experience, analysis, and test data, and are provided for all 
fai lure condition classifications of Major and above, as well as 
for equipment required by operational rule. Back door effects 
are assumed to be covered by an airplane's HIRF certification of 
critical systems. If an airplane is not HI RF-certified, or has not 
had other back door interference testing completed, additional 
analysis and systems testing may be required. 

Note: Five members of the ARC dissented to the Method 2 
allowance discussed above in Recommendation #JO, and their 
dissent position is included in this report. (See Recommendation 
#JO-Dissent Position below.) 

Recommendation #11-The ARC recommends that the FAA 
consult with the FCC with regard to Title 47 CFR parts that apply to 
airborne use of PEDs. 
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Recopunendaton 

Recommendation #12-The ARC recommends that the FAA and 
industry stakeholders develop standard content and timing for cabin 
and flight deck crewmember instructions to passengers on use and 
stowage of PEDs. The development process should include testing 
of the messaging with members of the traveling public. 

Recommendation #13-The ARC recommends that to support 
standardized industry best practices for stowage related to PEDs, the 
FAA update stowage policy and guidance documents to incorporate 
expanded use of PEDs as necessary. 

Recommendation #14-The ARC recommends that the FAA work 
with industry to develop a methodology by which exceptions can be 
granted to PED stowage requirements for passengers with special 
needs (so that they may use devices with adaptive or assistive 
technologies) without compromising safety. 

Recommendation #15-The ARC recommends that the FAA work 
with industry stakeholders to develop consistent and standardized 
training on the identification of PED interference effects so that 
flight crews are better able to mitigate risks to aviation safety and 
report possible incidents for further investigation as necessary. 

Recommendation #16-The ARC recommends that the FAA work 
with industry stakeholders to develop standardized processes for 
detecting/observing, reporting, evaluating, centralized data storing 
using existing systems if available, and summarizing of incidents, if 
any, involving adverse Electromagnetic Interference (EMI) effects 
on equipment, as well as passenger noncompliance with PED usage 
or stowage restrictions. Use of these tools should be part of 
enhanced employee training as proposed by the ARC. 

Recommendation #17-The ARC recommends that the FAA work 
with industry stakeholders to develop model frameworks for training 
programs targeting crewmembers and other affected operator 
personnel (including management), with minor but necessary 
variations owing to fleet size, airplane configurations and regulatory 
basis (i.e., part 135 vs. 121, etc.) utilizing standardized statements. 
This effort should involve initial and recurrent training for all 
employees, including cabin and flight deck crew, gate agents, and 
other customer service/contact personnel. 

Recommendation #18-The ARC recommends that the FAA work 
with industry stakeholders to develop a detailed job aid to lead an 
operator through key items of consideration. This job aid should be 
incorporated in the applicable FAA guidance documents. 
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Recommendation #19-The ARC recommends that the FAA 
provide operators with policy guidance that institutes the approaches 
set up in the ARC for expansion of use as acceptable methods for 
compliance with PED use regulations. 

Recommendation #20-The ARC recommends that the FAA 
establish policy guidance for flight crew expectations. This policy 
should clearly define standardized roles and responsibilities for 
flight crews in the context of expanded PED usage allowance by the 
operator. These expectations should lessen the crew's role in 
enforcing the PED usage policy. 

Recommendation #21-The ARC recommends that the 
terminology in FAA PED regulations, including 14 CFR 91.21, 
121.306, 125.204, and 135. 144, be updated to remove the outdated 
references to electronic devices. This terminology update should 
also be applied to all future policy and guidance documents. 

Recommendation #22-The ARC recommends the FAA consider 
(and encourage operators to consider) using only the tenn PED 
when communicating information on operator policy to the public. 
B.ased on market data from CEA, most PEDs carried by passengers 
today incorporate one or more modes of wireless connectivity. With 
that in mind, distinguishing PEDs as Transmitting or Non
Transmitting may be confusing to the general public. 

Recommendation #23-The ARC recommends that the 
FAA promote and encourage airplane operators to establish 
more stringent policy and guidance for PEDs that are not 
easily accessible to passengers or crewmembers during 
flight operation. Guidelines to PED manufacturers on the 
test requirements, satisfactory test data, and operational 
characteristics of these devices should be published in order 
to provide operators with an appropriate means to evaluate 
PEDs for use. Examples of these devices include, but are 
not limited to, some medical devices; asset tracking devices; 
data collection and monitoring devices; and devices for 
inventory management. (See Appendix E.) 
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Recommeil~atioq. 

Recommendation #24-The ARC recommends that the FAA 
promote and encourage airplane operators to develop a common 
device terminology (e.g., e-readers, smart phones, and tablet 
computers) when communicating to passengers about expanded 
usage policies. The ARC further recommends implementation of 
this recommendation be completed by November 30, 2013 to 
minimize confusion for the traveling public and allow the operator 
to clearly state which types of PEDs are allowed to be used onboard 
their airplanes and during which phase(s) of flight as outlined in the 
operator' s usage policy. 

Recommendation #25-The ARC recommends that the FAA 
encourage airplane operators to provide to passengers lists of PEDs 
that may not be operated inflight, and make such information easily 
accessible through various media including printed material, 
websites, and audio or visual safety information. 

Recommendation #26-The ARC recommends that the FAA and 
other stakeholders work together to <level op messaging designed to 
better inform the public regarding why there would be restrictions 
on use of PEDs. 

Recommendation #27-The ARC recommends that regulators, 
industry representatives and members of the public collaborate on 
the development of standardized information for travelers, which 
will be available in multiple, pre-tested formats at ticket purchase, in 
seat-pocket magazines, as well as distributed through various mass 
media outlets. 

Recommendation #28-The ARC recommends that the FAA, in 
collaboration with the airline industry, explain to the public why 
there is a difference in PED usage policy for crewmembers versus 
passengers. 

Recommendation #29-The ARC recommends that such 
collaborative efforts include programs designed to ensure the 
validity and efficacy of public messaging, using appropriate 
research, development, testing, evaluation, and feedback processes. 
In addition to the typical methods used for messaging to passengers 
(e.g., crewmember announcements, website and kiosk pop-ups, 
inflight magazines), the ARC further recommends that public 
information campaigns also leverage social media resources and 
applications to better anticipate and manage public perception and 
behavior, as well as counter misinformation as necessary. 
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Conclusion 
The ARC completed its tasking and prepared this report in accordance with its mandate to make 
recommendations to further clarify and provide guidance on allowing additional PED usage 
without compromising the continued safe operation of airplanes. In prioritizing its 
recommendations, the ARC noted that certain threshold recommendations were essential to 
establishing the initial framework and operating environment in which expanded PED usage 
could be implemented. The ARC organized the remaining recommendations around its tasking 
to address the technical, operational, and safety communications aspects associated with the 
expansion of passenger PED usage to all phases of flight. The ARC designed its 
recommendations to allow for phased implementation consistent with stakeholder capabilities, as 
well as sufficient opportunity to engage in a public education campaign concurrent with 
publication of updated/revised guidance and the allowance for expanded PED usage. 
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A Report from the Portable Electronic Devices Aviation Rulemaking Committee 
to the Federal Aviation Administration 

Recommendations on Expanding the Use of Portable Electronic Devices During Flight 

1.0 PORTABLE ELECTRONIC DEVICES AVIATION RULEMAKING COMMITTEE 

In August 2012, the Federal Aviation Administration (FAA) published a Notice of 
Policy/Request for Comments on current policy, gu idance, and procedures that aircraft operators 
(ranging from pilots of general aviation aircraft to operators) use when determining if passenger 
use of portable electronic devices (PEDs) may be allowed during any phase of flight on their 
aircraft.5 The FAA also sought comments about other technical challenges for addressing the 
problems associated with determining if and when PEDs can be used. In the Notice, the FAA 
indicated the desired outcome of the Request for Comments was to have sufficient information to 
allow operators to better assess whether more widespread use of PEDs during flight is 
appropriate, while maintaining the highest levels of safety to passengers and aircraft. 

The FAA noted its intent to establish an Aviation Rulemaking Committee (ARC) to review the 
comments submitted and provide recommendations that might permit the more widespread use 
of PEDs. The FAA acknowledged the Federal Communications Commission (FCC) as a key 
partner in the FAA/industry collaboration to explore broader use of PEDs during flight. 

The PED ARC provided a forum for the U.S. aviation community and PED manufacturers to 
review the comments received from the Federal Register Notice.6 The PED ARC made 
recommendations to further clarify and provide guidance on allowing additional PEDs without 
compromising the continued safe operation of the aircraft. This report includes the ARC' s 
recommendations for allowing additional PED usage on airplanes. 

The PED ARC membership included representatives from the FAA as well as members 
representing various stakeholder interests including PED manufacturers and distributors, pilot 
and flight attendant groups, aircraft operators, passenger experience associations, and aircraft and 
avionics manufacturers. The names of all ARC members, FAA participants and subject matter 
experts (SMEs), and other U.S. and international regulatory authorities are listed in Appendix A. 

Under the Charter, the ARC was scheduled to terminate on July 31, 2013.7 At the request of the 
members, the FAA extended the ARC Cha11er until October 31, 20 13.8 The ARC has completed 
its review, and this report provides the results and its recommendation to the FAA. 

5 77 FR 53159 (August 31, 2012). 
6 PED ARC Charter at ,i3. See also, 77 FR 53159. 
7 PED ARC Charter at ,i10. 
8 See Letter Re: Request for Extension Portable Electronic Devices Aviation Rulemaking Committee (ARC) from K. 
Thornburg, Co-Chair, to M. Huerta, FAA Administrator, dated July 12, 2013. See also, PED ARC Charter 
(Renewed) at ,i3. 
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2.0 BACKGROUND 

This chapter discusses background information relevant to the ARC's methodology and the 
development of its recommendations. 

2.1 Overview 

The PED ARC was established to provide a forum for the aviation community and PED 
manufacturers to review the 162 submissions (which included 1,062 discrete comments) received 
in response to the Federal Register Notice of Policy/Request for Comments.9 The ARC's main 
objective was to make recommendations to the FAA Administrator through the Associate 
Administrator for Aviation Safety (AVS-1) to further clarify and provide guidance on allowing 
additional PEDs without compromising the continued safe operation of the aircraft. 10 The ARC 
was tasked to focus on the technical, operational, and safety aspects of expanding PED usage on 
aircraft that are within the FAA's purview to address. 

In 1966, the FAA first published regulations to address the issue regarding the use of PEDs on 
aircraft. 11 The rulemaking was prompted after the 1958-1961 studies of PED interference 
concluded that portable frequency modulation (FM) radio receivers caused interference to 
navigation systems such as VHF Omni Range (VOR) navigation systems. The rulemaking 
concluded that the aircraft operator was best suited to determine which PEDs would not cause 
interference with the navigation or communication system on their aircraft. The rulemaking 
effort acknowledged the impracticality of requiring the FAA to conduct or verify tests of every 
conceivable PED, as an alternative to a determination made by the oper~tor. 

The potential for aircraft interference depends on the aircraft and its electrical and electronic 
systems, as well as the type of PED being used. Prior to fly-by-wire flight controls, the primary 
concern was the susceptibility of sensitive aircraft communication and navigation radio receivers 
to spurious radio frequency emissions from·PEDs. Many of these aircraft using this older 
technology are still in service, and may be as susceptible today to interference as they were 45 
years ago. When aircraft included fly-by-wire controls and electronic displays, the susceptibility 
of these aircraft systems also became a concern. Today's highly critical fly-by-wire controls and 
electronic displays are designed and certified to withstand interference from various radiated 
fields , including transmitting PEDs. However, not all aircraft electrical and electronic systems 
were designed to withstand these fields. These newer aircraft still have sensitive navigation, 
communication, and surveillance radio receivers that may be susceptible at ce11ain frequencies to 
spurious radio frequency emissions from PEDs. Indeed, in some areas of the world, aerial 
navigation is conducted using ground-based radio navigational aids, such as VOR/DME, which 
may be as prone to interference as they were in the 1960s. Other ground-based navigational aids 
used for precision approaches, such as ILS, may also be at risk. PEDs have changed considerably 
in the past few decades and output a wide variety of signals. Some devices do not transmit or 
receive any signals, but generate unintentional low-power radio frequency emissions. Other 
PEDs, such as e-readers, are only active in this manner during the short time that a page is being 

9 PED ARC Charter at ,i3. See also, 77 FR 53159. 
10 PED ARC Charter at ,i3. 
11 See generally, PED ARC Charter at ,i2, Background. 
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changed. Of greater concern are intentional transmissions from PEDs. Most PEDs have Internet 
connectivity that includes transmitting and receiving signals wirelessly using radio waves, such 
as Wi-Fi, Bluetooth, and commercial mobile band technologies. These devices transmit higher 
powered emissions and can generate spurious signals at undesired frequencies, particularly if the 
device is damaged. 

Since the initial rulemaking, the FAA has Jed four industry activities to study PEDs as the 
devices have evolved. In the early 1990s, the variety of PEDs had grown to the point that the 
industry had concerns about keeping up with the technology. The third industry effort was 
launched to review the overall risk of PED use. Those findings indicated that the probability of 
interference to installed aircraft systems from PEDs, singly or in multiples, is low at this time. 
However, the possibility of interference to aircraft navigation and information systems during 
critical phases of flight, e.g., takeoff and landing, should be viewed as potentially hazardous and 
an unacceptable risk for aircraft involved in passenger-carrying operations. Therefore, the Radio 
Technical Commission for Aeronautics (RTCA) recommended that the use of PEDs be restricted 
during certain critical phases of flight. 12 

The FAA agreed and developed Advisory Circular (AC) 9 l-2 l .1 B, which outlined this guidance 
as an acceptable method of compliance for PED regulations. 13 The guidance in AC 91-21. lB is 
still in use and serves as the basis for most operators' current policy allowing broad use of non
transmitting PEDs above l 0,000 feet. 

2.2 Scope 

The ARC developed a definition of PED to provide context for the discussion and frame the 
recommendations included in this report. In discussing the scope of its tasking, the ARC also 
wanted to address certain discussions on topics related to the PEDs-on-aircraft debate but 
otherwise determined to be outside the scope of its tasking. 

2.2.1 Definition of PED 

In formulating its recommendations, the ARC developed and used the following 
definition of PED, which applies to all of the recommendations and supporting 
information included in this report: 

Portable Electronic Device: 
A Portable Electronic Device (PED) is any piece of lightweight, 
electrically-powered equipment. These devices are typically consumer 
electronics devices functionally capable of communications, data 
processing and/or utility. 14 

12 RTCA D0-233, page I, paragraph 5, prepared by SC-177, © 1996. 
13 FAA AC 91-21.1 B, Use of Portable Electronic Devices Aboard Aircraft (8/25/06). 
14 For clarity, the ARC notes that the definition of PEDs is intended to encompass transmitting PEDs (T-PEDs). 
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Examples of PEDs include, but are not limited to, the following 
commonly manufactured devices: laptop computers; personal 
communication devices such as hand-held smart phones, tablet computers, 
media players, e-readers, and personal digital assistants; gaming and 
entertainment devices; medical and other healthcare assistive devices such 
as pacemakers and hearing aids; asset trackers; data collection and 
monitoring devices; inventory management and point-of-sale devices; 
wearable computers and other devices that may or may not incorporate 
wireless transmitters and receivers. 

2.2.2 Issues Outside of Scope Considered/Discussed 

The PED ARC discussed a number of issues in determining the scope of its 
recommendations. During the discussions, questions were raised as to the scope of the 
ARC Charter. As issues arose, the Designated Federal Official (DFO) coordinated 
guidance for the members on the FAA's tasking. In developing the recommendations in 
this report, the members noted two additional issues of concern- voice communication 
and malicious use of PEDs. While both issues were outside the defined scope of the 
ARC' s tasking under its Charter, the members felt strongly that these issues need to be 
addressed. 

With member consensus, the ARC believed it represented the constituencies needed to 
provide the FAA with recommendations surrounding the use of voice communication on 
airplanes. In the Federal Register Notice, the FAA invited comment on passenger 
perspectives on the use of PEDs specifically, "Should voice communications using other 
technologies such as voice over IP be limited or restricted"?1 5 While the FAA's intent 
may have been a review of the technical issues associated with voice communications, 
most of the respondents that commented referred in general to voice communications and 
provided a social argument whether it should be allowed or not. The PED ARC has been 
exposed to several surveys about voice communication in general. The results of the 
domestic surveys were consistent with the Federal Register commenters where 69 
percent of the respondents did not desire cell phone usage (interpreted by the ARC to 
mean cell phone voice calls).16 

The ARC has identified PED passenger compliance and onboard security events as being 
issues that should also be addressed in the context of the voice communication question. 
Voice communication in the small, confined space of an airplane cabin may become a 
concern when crewmembers are distracted from their other onboard duties by incidents 
involving interpersonal friction between two or more passengers. 

IS 77 FR 53159, 53162. 
16 An international survey, which included passenger responses regarding such services, resulted in 68% acceptance 
of onboard phone service .. 
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As the voice communication issue is prevalent in the media, Congress, and in daily 
passenger operations, the ARC members felt these constituencies are expecting voice 
communication to be dealt with in concert with the PED ARC's tasking. Some members 
felt they could not go back to their constituencies ignoring this important part of the 
overall PED usage issue on airplanes. To document the member inputs, positions, and 
issues, the PED ARC has included these discussions in this report but has not made 
recommendations with regard to the voice communication issue. The members 
encourage the FAA to review the voice communication issue as discussed and consider 
whether actions should be taken when adopting or implementing the recommendations 
from the PED ARC. 

Finally, there is one FCC regulation that prohibits cellular phones operating in the 800 
MHz band from operating aboard airplanes in flight. 17 While the ARC understands its 
tasking is specific to issues the FAA can regulate (or promulgate guidance on), the 
current FCC rule can create confusion because modem cell phones operate in many other 
frequency bands and also contain other types of transmitters such as Wi-Fi and Bluetooth. 
The ARC recognizes that the FAA and FCC have different responsibilities. However, the 
members have asked the FAA to consult with the FCC with regard to Title 4 7 regulations 
that apply to airborne use of PEDs. (See Recommendation #1 1 below.) 

With regard to questions surrounding malicious use of PEDs, ARC members were 
assured that this issue is being addressed by other governmental agencies in additional to 
remaining outside of the scope of the ARC. The ARC received briefings from the 
Department of Homeland Security (OHS), the FAA Office of Infrastructure Protection, 
and the FAA Aviation Special Operations & Security Division. Current and active 
Federal Government and private industry structure(s) in place for the appropriate 
disposition of these concerns include, but are not limited to: 18 

· 

• Homeland Security Actof2002, Section 871 (6 U.S.C. 451) 

• Presidential Policy Directive (PPD) 21 , Critical Infrastructure, Security and 
Resilience 

• Homeland Security Presidential Directive 16, Aviation Security Policy 

• Domestic Outreach Plan, National Strategy for Aviation Security 

• National Infrastructure Protection Plan (NIPP) 

• Transportation Systems Sector Government Coordinating Counci l (TSSGCC) 

17 47 CFR 22.295. 
18 Presidential Policy Directive (PPD) 21 , Critical Infrastructure Security and Resilience, February 12, 2013, 
identified 16 critical infrastructure sectors and designated the Department of Homeland Security (OHS) and DOT as 
the co-Sector Specific Agencies (SSA) of the Transportation Systems Sector (TSS). The Transportation Systems 
Sector Government Coordinating Council (TSSGCC) establishes sub-sector councils (aviation, highway, freight rail, 
mass transit, maritime and pipeline). TSSGCC membership consists of key Federal departments and agencies 
responsible for or involved in aviation security. The A vi at ion Government Coordinated Council (ASCC). The 
Critical Infrastructure Partnership Advisory Council (CIPAC) provides the operational mechanism for carrying out 
the sector partnership structure. CLP AC provides the framework for aircraft owner and operator members of ASCC 
and members of AGCC to engage in intra-government and public-private cooperation, information sharing, and 
engagement across the entire range of critical infrastructure protection activities. 
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2.2.3 Special Use Monitoring 

In the public comments, the ARC noted at least one illustration of a case when a special 
needs passenger may require the use of a PED to enable communication or therapy. 

With the advancement in technology, the industry has developed applications for tablets, 
smartphones, and other PEDs to assist passengers with special needs. The FAA received 
several comments from the public describing one particular use of these devices by 
passengers with autism. These devices can be used to help these passengers 
communicate or provide other types of support. 

While the ARC understands and appreciates these concerns, the devices being used are 
still consumer off-the-shelf devices that present the same risks discussed in this report. 
The ARC notes that expansion of use of these devices for special needs must meet the 
same criteria for allowance of use of all other PEDs. 

2.3 Methodology 

The ARC identified multiple sources and methods for collecting objective data including 
presentations from subject matter experts (SMEs), as well as review of data submitted by the 
FAA, other federal agencies, industry associations, and ARC members. 

2.3.1 Meetings 

The ARC met six times and held twelve teleconferences. The meeting/teleconference 
schedule is included below. 

Face-to-Face Meetings were held: 
• January. 15 - 17, 2013, in Washington DC 

• February 26 - 28, 2013, in Washington DC 

• April 23 -25, 2013, in Washington DC 

• June 4- 6, 2013, in Washington DC 

• July 9- 11 , 2013, in Washington DC 

• September 24 - 25, 20 13, in Washington DC 

Teleconferences were held: 
• January 31, 2013 

• February 14, 2013 

• March 14, 2013 

• April 18, 2013 

• May 16, 2013 

• May 30, 2013 

• June 13, 2013 

• June 20, 2013 

• June 27, 2013 
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• July 18, 2013 

• July 25, 2013 

• August 29, 2013 

Members also received multiple logistical briefings on the Freedom of Information Act 
(FOIA) and guidance on how to respond to media inquiries regarding the work of the 
ARC during the pendency of its debate and discussions. 

Finally, the Administrator and senior FAA officials from across the Agency also 
addressed the ARC in support of its efforts to find a path forward on expanding the use of 
PEDs during flight while maintaining the highest levels of safety. 

2.3.2 Data Collection 

Since the PED ARC had a diverse membership across multiple sectors of the aviation 
industry, as well as PED manufacturer representation, the members sought information 
and data from a variety of sources. The ARC received a number of informational 
briefings in its efforts to develop the recommendations contained in this report. 

The members received briefings on the following topics from the FAA: 

• Congressional Study on Cell Phone Use on Aircraft19 

• Safety Management System (SMS) Philosophy, Guidance and Methodology 

• RTCA D0-307 PED Tolerance Testing Procedures 

• Electronic Flight Bag Use and Certification Guidelines 

• Current PED Stowage/Use Policy and Survey of Cabin Inspectors 

The members also received briefings on the following topics from other U.S. regulatory 
authorities and industry organizations: 

• FCC Management of the Radio Spectrum and Radio Frequency (RF) Devices 

• FCC Provisions for Wireless Medical Devices 

• Cell Phone Use Survey Data (provided by members) 

• Current Airplane PED Tolerant Design Status 

• Consumer Research on PED Usage on Aircraft 

• Use of D0-307 Process for Designing to T-PED Tolerance 

• PED Interference Data Summaries (provided by members) 

19 See 77 FR 54651 (September 5, 2012). 
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2.3.3 Informational Review 

During its review of the issues related to PED usage, the ARC reviewed current guidance 
and information on PEDs, including: 

• Current regulations and FAA guidance documents related to PEDs and operational 
allowance for PED usage by passengers 

• SMS/Safety Risk Management (SRM) Decision making Methodology 

• RTCA documents related to certification of aircraft/systems as PED-tolerant 

2.3.4 Identification of Key Issues 

The ARC used the public comments received in response to the Federal Register Notice 
to develop a list of key issues, which was used to assist the members in developing a 
roadmap for decision making. The key issues were tasked to individual subcommittees 
(described below) for further discussion. In using the key issues model, the members 
were asked to determine the relative priority of the issue as well as the applicable subject 
area (technical, operational, or safety communications) for discussion. 

2.4 Subcommittees 

The ARC formed three separate subcommittees to review the key issues raised in the ARC 
review of docket and member comments on the expansion of PED usage in flight. The key 
issues fe ll into technical, operational, and safety communications categories, and thus three 
subcommittees were each assigned the applicable group of key issues. The Subcommittee Chairs 
(as identified in Appendix A) were appointed to research each issue and propose potential 
recommendations to the plenary committee for consideration. Separating the key issues into 
three areas helped distribute the workload among the members and provided a forum for ARC 
members to debate issues in smaller groups aiding the overall ability to reach group consensus. 
The Subcommittee Chairs called in SMEs to provide additional information when needed. 

2.4. l Technical Subcommittee 

The Technical Subcommittee focused on key issues surrounding airplane tolerance to 
PEDs, as well as PED power and transmission standards. The subcommittee used 
technical site visits to various system experts to gain knowledge to help disposition the 
key issues assigned. The subcommittee navigated across aviation, telecommunications, 
and PED industry design standards to form recommendations that met the expectations of 
each stakeholder group. This subcommittee provided initial recommendations, as the 
Operational and Safety Communications subcommittees needed direction on the 
technical path for expanded PED usage to be clarified as they debated key operational 
and safety communications recommendations. 
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2.4.2 Operational Subcommittee 

The Operational Subcommittee focused on key issues surrounding the onboard 
management of PED device usage, crew communications, and the desire for standardized 
practices across operators. The subcommittee used member expertise in cabin and 
cockpit operations, PED device operation, and passenger adherence to current PED usage 
policies to inform its discussions. The subcommittee balanced the needs of a safe 
operational environment with the passengers' desire for connectivity for both 
entertainment and business functions. This subcommittee ensured that recommendations 
could be implemented across the spectrum of airplane operators, regardless of size or 
type of fleet. There were many types of operators represented on the subcommittee, 
including: general aviation, business jet, and scheduled and charter transport. 

2.4.3 Safety Communications Subcommittee 

The Safety Communications Subcommittee played a key role in addressing passenger 
desires and need for information within the ARC's recommendations. This 
subcommittee ensured that a series of technical and operational procedures would not be 
conceived without understanding the passengers' need for awareness, understanding, and 
ability to comply. This subcommittee was assigned key issues regarding boarding/pre
flight announcements, coordinated communications, understanding of PED operational 
modes, and how best to communicate to passengers (and the public) the potential 
interference risk to critical airplane systems. 

2.5 Working Groups 

As the conclusion of the initial charter period approached, the ARC worked to develop a 
recommended path for operators to expand PED usage in flight. The members believed that two 
areas required further assessment prior to finalizing the ARC' s recommendations. Before 
accepting that the recommended path could be reliably implemented by operators, the ARC 
requested an extension of the initial PED ARC Charter and identified two additional work 
tasks.20 During the extension granted under the renewed Charter, the ARC requested the 
assistance of the FAA in forming two Working Groups (Tiger Teams) to develop the safety risk 
assessment and a standardized PED stowage policy. The Working Groups were comprised of 
ARC members as well as industry and FAA SMEs, and each Working Group was tasked to 
address an area of study and deve lop additional information for inclusion in this report. 

2.5. l Safety Assessment Working Group 

The PED ARC membership was concerned that operators needed more specific guidance 
on how to complete an adequate safety risk assessment when expanding PED use; 
particularly with regard to its effects to critical safety systems. Information from the 
FAA and aircraft manufacturers with respect to failure effect classification would be 
useful for the operator to determine effective mitigation. To support the use of a Safety 

20 PED ARC Charter (Renewed) at 13 (describing two additional Committee tasks). 

Page 9 



A Report from the PED ARC to the FAA 

Risk Assessment tool in expanding PED usage, the ARC members desired to review the 
work product of such a working group. 

To support the members' request, the Safety Assessment Working Group comprised of 
PED ARC members, as well as industry and FAA SMEs was formed. This working 
group developed and documented an avionics system functional hazard risk assessment, 
which is included as Appendix F to this report. 

2.5.2 Stowage Standardization Working Group 

The PED ARC membership received briefings from the FAA on current PED stowage 
policy and guidance material, as well as actual operator PED stowage policy examples. 
The ARC membership was concerned that insufficient guidance exists in this area such 
that (1) operator stowage policy could negate an intended expanded passenger PED use 
policy if an uninformed view of projectile and egress risk from PEDs exists; and (2) 
passengers would be confused by conflicting stowage policies across the operator 
community. 

The members noted that a recommended interim PED stowage policy guidance document 
would be of use to operators while the FAA considers action on Recommendation #13 in 
this report. The Stowage Standardization Working Group, consisting of informed PED 
ARC members as well as industry and FAA SMEs, developed the PED stowage policy 
assessment and considerations included in Appendix G of this report. 
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3.0 CURRENT REGULATORY FRAMEWORK 

This chapter provides a discussion of the current regulatory framework applicable to 
airplane/equipment certification processes and operational allowance procedures in relation to the 
use of PEDs during flight. 

Under the current regulatory environment, the operator is still responsible for determining which 
PEDs may be used on its airplanes. Each operator' s PED policy determines what types of devices 
may be used during which phase(s) of flight. Crewmembers are responsible for ensuring 
passenger compliance with that airplane operator's PED policy. Typically, when a flight attendant 
observes a violation, he or she may request that the passenger turn off and stow the device. If the 
passenger remains non-compliant, depending on the operator's policies and procedures, the flight 
attendant may report the violator to the flight deck for a decision on whether to hold or divert the 
flight, and/or notify law enforcement.21 

Current guidance allows broad use of non-transmitting PEDs during non-critical phases of flight 
without a detailed study of specific PEDs.22 However, if an operator wishes to expand its PED 
use allowance, FAA policy and guidance is in place to allow expanded PED use, with the proper 
testing and analysis, during any phase of flight. 

Title 14 of the Code of Federal Regulations (14 CFR) §§ 91.21 , 121.306, 125.204, and 135.144 
establish the regulatory requirements for use of PEDs without the authorization of the airplane 
operator. These regulations are set up to prevent persons from using PEDs on civil airplanes 
unless the operator (or in the case of general aviation operators, the pilot) has determined that the 
device will not cause interference to the communication and navigation systems on the airplane. 
There are four specific devices that have been excluded from this requirement and they are listed 
below in 14 CFR 91.21 (cited as an example). 

§ 91.21 Portable electronic devices. 
(a) Except as provided in paragraph (b) of this section, no person may operate, nor may any operator or pilot in 
command ofan aircraft allow the operation of, any portable electronic device on any of the following U.S.
registered civil aircraft: 

( 1) Aircraft operated by a holder of an air carrier operating certificate or an operating certificate; or 
(2) Any other aircraft while it is operated under lFR. 

(b) Paragraph (a) of this section does not apply to
( 1) Portable voice recorders; 
(2) Hearing aids; 
(3) Heart pacemakers; 
(4) Electric shavers; or 
(5) Any other portable electronic device that the operator of the aircraft has determined will not cause 
interference with the navigation or communication system of the aircraft on which it is to be used. 

(c) In the case of an aircraft operated by a holder of an air carrier operating certificate or an operating 
certificate, the determination required by paragraph (b)(5) of this section shall be made by that operator of the 

21 The ARC noted multiple examples where enforcement of an operator's PED policy resulted in conflict bet\veen 
crewmembers and passengers, or passengers with other passengers. The ARC discussed situations where 
noncompliance with crewmember safety instructions on the use of PEDs resulted in passengers being removed from 
an airplane, and in some cases, in-flight diversions. 
22 See AC 91-21.18. 
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aircraft on which the particular device is to be used. In the case of other aircraft, the determination may be made 
by the pilot in command or other operator of the aircraft. 

3. I Regulatory History 

In 1966, the FAA first pub I ished regulations to address the use of PEDs. The first regulation, 14 
CFR § 91.19,23 was later superseded by§§ 91.21, 121.306, 125.204, and 135.144 to specifically 
address commercial operations. These regulations also placed the onus for determining what 
devices could be used on the individual operator. 

The rulemaking effort was prompted after the 1958-1961 studies of PED interference concluded 
that portable frequency modulation (FM) radio receivers caused interference to navigation 
systems such as VHF Omni Range (VOR) navigation systems. 

During that rulemaking process, the FAA received comments on the subject of FAA involvement 
in authorization of PED usage. The public expressed concern that authorization of devices not 
specifically excepted in the rule (i.e., portable voice recorders, hearing aids, heart pacemakers, 
electric shavers) would subject operators to a considerable amount of"red tape." The FAA 
agreed and concluded that the airplane operator was best suited to make the determination of 
which PEDs would not cause interference with the navigation or communication system on the 
airplane. The FAA further recognized that requiring the FAA to conduct or verify tests of every 
conceivable PED, as an alternative to a determination made by the operator, would place an 
excessive and unnecessary burden on the Agency. 

3.2 Associated Regulations and Security Activity 

As the design of airplane and engine control systems evolved to use more advanced electrical 
and electronic control, the FAA determined that standardized regulatory policy and guidance was 
necessary to ensure these systems were sufficiently protected from environmental conditions that 
could have a negative impact. Airplanes that included fly-by-wire controls and electronic 
display systems were of particular concern because failures for these systems could be 
catastrophic. 

To address a known environmental threat, the FAA defined requirements for high-intensity 
radiated fields (HIRF) to provide assurance that newer airplanes with systems such as critical fly
by-wire controls and electronic displays will have sufficient protection to continue to operate 
safely when exposed to HIRF. The FAA began assigning special conditions to airplane and 
system installation in 1987. In 2007, the FAA promulgated 14 CFR § 25.1317 and companion 
regulations for the other airplane categories.24 

These regulations resulted in protection of such systems from spurious emissions from PEDs and 
intentional transmissions from transmitting PEDs that could cause interference by direct 
coupling to the system' s wiring and apertures. However, HJRF protection does not provide 
avionics received systems (e.g., instrument landing system (ILS) and global positioning system 
(GPS)) from spurious emissions of PEDs and intentional transmissions from transmitting PEDs. 

23 14 CFR 91.19, Docket No. 7247; Amdt 91-35 (later superseded by §§ 91.21 , 121.306, 125.204, and 135.144). 
2
~ See also, 14 CFR Parts 23, 27, and 29. 
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3.3 Operational Allowance 

Today, the authority to allow the use of PEDs in flight rests with the operator under 14 CFR § 
91.21. Further, AC 91-2 l. lB provides guidance to -the operator to make the determination that 
the operation of PEDs will not interfere with the safe operation of the airplane. Generally, 
operators have adopted guidance in AC 91-21.1 B. 

Recommended Procedures for Operators 

Prohibiting the operation of any PEDs during the takeoff and landing phases of flight. It must be 
recognized that the potential for personal injury to passengers is a paramount consideration, as 
well as is the possibility of missing significant safety announcements during important phases of 
flight. This prohibition is in addition to lessening the possible interference that may arise during 
sterile cockpit operations (below 10,000 feet).25 

Operators have been hesitant to deviate from the recommendations outlined in AC 91-21.1 B, as 
there has been no clear industry/regulatory guidance on methods to demonstrate an equivalent 
level of safety when expanding PED use into critical phases of flight. 

There is an additional burden on the airplane operator to insure that PEDs approved for use on 
board airplanes do not interfere with navigation and communication systems. 

Recommended Procedures for Operators 

Procedures for detennining non-interference acceptabili ty of those PEDs to be operated aboard its 
aircraft. Acceptable PEDs should be clearly spelled out in oral departure briefings and by written 
material provided to each passenger to avoid passenger confusion. The operator of the aircraft 
must make the determination of the effects ofa particular PED on the navigation and 
communication systems of the aircraft on which it is to be operated. The operation of a PED is 
prohibited, unless the device is specifically listed in section 91.21 (b )( I) through ( 4). However, 
even if the device is an exception from the general prohibition on the use of PEDs, an operator 
may prohibit use of that PED. The use of all other PEDs is prohibited by regulation, unless 
pursuant to section 91.21 (b )(5). The operator is responsible for making the final determination 
that the operation of that device will not interfere with the communication or navigation system of 
the aircraft on which it is to be operated.26 

Each operator establishes a method by which this PED effects determination is made. A 
common method for making this determination is to compare each PED device against the 
current RTCA D0-160 standards for airborne equipment which has RF and Power emissions and 
transient allowances. As the consumer electronics industry has exploded in terms of device type 
and popularity, the requirement for each operator to fully evaluate each and every PED desired to 
be brought onboard an aircraft has become untenable. 

3.4 FCC Regulations 

The FCC has established rules for radio transmitters and consumer electronic equipment to 
minimize the risk of harmful interference to other users of the airwaves. The FCC rules, with a 
few notable exceptions, do not prohibit use of radio transmitters or consumer electronic 
equipment aboard airplanes. · 

25 AC91-21.1Bat16.F. 
26 AC 91-21.18 at,i6.E. 
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The FCC standards for controlling interference from PEDs are essentially the same as those used 
elsewhere throughout the world. While these standards are not specifically designed to prevent 
interference from PEDs used on board airplanes, based on experience, there appears to be little 
risk of such interference from compliant devices. 

Since 1991, 47 CFR 22.925 has prohibited the airborne use of 800 MHz cellular phones. The 
ban was put in place because of potential interference to cellular networks on the ground. In 
early 2005, the FCC proposed rulemaking to lift this ban.27 In April 2007, the FCC terminated 
this proceeding, with the Commission noting that the "comments filed in this proceeding provide 
insufficient technical information that would allow the Commission to assess whether the 
airborne use of cellular phones may occur without causing harmful interference to terrestrial 
networks. "28 

Cell phones have recently been permitted by foreign carriers on international flights through use 
of pico-cells or miniature cellular base stations certified or approved for use 11board the aircraft. 
These pico-cells cease operation when the flight is over U.S. airspace, but there is growing 
interest in continuing operation when over the U.S. This raises the possibility that it may be 
appropriate for the FCC to again review its policies relative to cell phone use on planes, not only 
for international flights, but for U.S. domestic flights as well. Moreover, cell phone technology 
has advanced considerably since the last time the FCC reviewed the current rules, when usage 
was primarily focused on voice calls as opposed to the current widespread use of smart phones 
and devices for access to the Internet and_ various applications on board the airplane. These pico
cells cease operation when the flight is over U.S. airspace. 

The FCC has approved rules that allow in-flight voice and data services, including broadband 
services using dedicated air-to-ground frequencies that were previously used for seat-back 
telephone service. Air-to-ground service providers offer in-flight services, such as Internet 
access for laptop computers via Wi-Fi systems that have been certified for use on aircraft. 
Because these air-to-ground services operate on frequencies that are dedicated to air-to-ground 
communications and are separate from those used for wireless services on the ground, they do 
not pose an interference risk to wireless networks on the ground. 

Consumer devices using ultra-wideband technology are prohibited from operating on board 
airplanes due to the unique characteristics of this technology. This technology is not currently 
available in the form of PEDs. New Wi-Fi technology has been developed for the 60 GHz 
region of the spectrum. Such devices are currently prohibited from operating on board airplanes 
due to concerns about potential interference to radio astronomy. However, it is possible that this 
restriction may be revisited as 60 GHz devices may be introduced in the future for use in PEDs. 

27 70 FR 11916 (March I 0, 2005). 
28 72 FR 20439 (April 25, 2007). 
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4.0 NOTICE OF POLICY AND REQUEST FOR COMMENTS 

This chapter addresses the ARC's tasking to review the comments received from the Federal 
Register Notice. 

4.1 Federal Register Notice 

On August 31, 2012, the FAA published a Notice of Policy, Request for Comment regarding 
Passenger Use of Portable Electronic Devices on board Aircraft in the Federal Register.29 The 
Agency sought comments on current policy, guidance, and procedures that aircraft operators use 
when determining if passenger use of PEDs may be allowed during any phase of flight on their 
aircraft. 

4.2 Assessment of Federal Register Comments 

The comment period closed on October 30, 2012, and resulted in 162 formal submissions, 854 
separate commenters, and a total of 1,062 discrete comments. The FAA Comment Compilation 
Team sorted the comments into different areas based on the questions posed in the Notice. The 
final compilation also tracked each comment by the type of submitter (noting industry 
stakeholder comments, passenger comments, as well as other types of submitters). 

The ARC members reviewed the compiled comments and discussed the results by each question 
category (or issue). From each category, the Chair gained consensus from the members as to 
when a potential key issue existed from which the ARC may desire to form/develop a 
recommendation. Thirty-two (32) specific key issues were identified and used to inform the 
ARC's deliberations. 

The members used the 32 key issue areas to narrow the questions presented and formulate the 
ARC's recommendations. A summary of the comments (by question category) appears below: 

(a) Technical requirements exist to make airplanes tolerant from any interference effects 
from PEDs: Members noted that the work done by RICA SC-202 laid an excellent 
foundation for establishing PED tolerant airplanes and a focused review. The 
Technical Subcommittee reviewed RICA guidance documents D0-307, 00-294, and 
D0-160, as well as FAA AC 91-21.1 B and AC 20-164 among other documents to 
determine ways to make airplanes PED tolerant using some mix of voluntary or 
mandatory methods. The ARC delineated three distinct categories of airplanes to 
consider: Airplanes that are 1) part of today's fleet; 2) being manufactured today or in 
the medium-term future under existing type ce1tificates; and 3) being newly designed 
to be built under new type certificates. 

29 77 FR 53159 (Docket No. F AA-201 2-0752). 
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(b) Comments from individuals identified as passengers (not associated with any 
particular industry group) indicate a growing belief that PED usage causes no harm to 
today's airplanes: Many respondents commented that they intentionally do not follow 
operator instructions when told to power off their PEDs. The respondents are 
convinced that there is absolutely no harm that can be caused by PEDs and that 
concerns are outdated and should have been dealt with long ago by the FAA. These 
and other passenger views prompted the ARC to focus one aspect of its work on 
safety communications recommendations that, regardless of the outcome of the 
expanded usage determination, will be integral to assuring passenger acceptance of 
and compliance with future operator and FAA PED usage policies. 

(c) Standards and consistency around PED stowage requirements: Passengers support 
stowing PEDs when they are assured it is necessary for safety from a projectile or 
egress perspective. Additionally, it is also clear that passengers desire to have a 
consistent flying experience as they travel. 

• Domestically 

• Internationally 

• From Airline to Airline 

• From Airplane to Airplane within an Airline 

Further, there is a lack of guidance regarding passenger personal items that must be 
stowed for takeoff and landing (i.e., a hard cover book can be held by a passenger, 
while a purse must be stowed). The Safety Communications subcommittee 
considered this issue in detail in its recommendations. 

(d) Standards within the consumer electronics industry for airplane-friendly PEDs: Most 
commenters like this idea but committee discussions on this have surfaced how 
difficult this would be to implement. The members of the ARC who represent the 
PED manufacturing community indicate an openness to consider some type of 
expanded device testing and tagging to allow acceptable operator use; however, they 
note that their industry now increasingly displays such information electronically 
rather than with a physical device tag. Even if physical device tags were developed, 
they would have to be of sufficient size and brightness to be clearly visible to a 
crewmember in the aisle when held in a window seat, with some tamper- and 
counterfeit-resistant features. Also, today's PEDs typically combine multiple 
transmission modes (e.g., Bluetooth, cellular, Wi-Fi) with new modes envisioned for 
the near future , adding to the complexity of device tagging. Further, the committee 
observes that many passengers may be unaware of the communication mode used by 
their devices, and may therefore find it difficult to confirm that their device is in a 
"safe" operating condition; this would lead to unacceptable confusion and possible 
interpersonal friction during inflight operations. 

---- --------
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(e) Consistency in use with flight and cabin crew PEDs such as a cockpit Electronic 
Flight Bag (EFB) device{s): Airlines are proceeding to adapt PEDs for EFB and 
Cabin product use; restrictions on the use of such devices may differ from those 
applied to passenger devices today, or to future operator policies that allow for 
expanded PED use by passengers. The ARC recognizes that a mixed safety message 
potentially exists if an operator crew member is using a PED during a time when the 
operator has said a passenger device is not safe to operate. The ARC further notes that 
crewmember PEDs have been specifically authorized by the FAA for use in flight by 
crewmembers. The operational authorization is achieved by meeting specific FAA 
requirements that include restrictions on the type of software allowed to be used in 
flight. 

(f) Operational challenges of interference with passenger medical devices and impact on 
autistic passengers were identified: Medical devices on board an airplane may 
require continuous operation; however, the ARC has been unable to confirm that 
medical devices are tested against D0-160 equivalent emissions standards to verify 
compatibility for airborne operation. Autism was mentioned by a number of 
respondents who indicate autistic patients, especially children, may have negative 
behavioral reactions during takeoff and landing when their attention is not engaged by 
PEDs. The ARC notes that many operators already have a process in place to 
evaluate specific medical devices for special needs passengers, which involves 
evaluating each device on an individual basis. 

(g) SMS and other risk-based assessments were incorporated in ARC Recommendations: 
Many of the commenters requested that PED policies ensure airplane operational 
safety. This is a universal objective of all of the PED ARC committee members; 
however, balancing safety, economic impact, and passenger convenience is the 
challenge. To address this need, the PED ARC recommends adapting the SMS 
approach to develop a comprehensive risk-based assessment tool. Service Difficulty 
Report (SOR) data, Operator Interference data, and Manufacturer/Supplemental Type 
Certificate Installer test data are recommended inputs into the SMS model analysis. 
(See Section 6.1 of this report.) Further, operators have guidance on determining the 
severity of hazard from the ARC's work summarized in Appendix F, Avionics 
System Functional Hazard Risk Assessment. 

5.0 CONSTITUENCY DESCRIPTIONS 

This chapter describes the various constituencies that comprise the ARC membership. Each 
member or participant on the ARC was selected to represent an identified stakeholder group or 
industry segment, and because the member possessed the expertise and qualifications to speak 
for that constituency. The FAA wanted to achieve a balance between the regulator, regulated 
parties, other industry stakeholders, and the flying public. 

As a result of the varied constituencies, the ARC was able to engage in meaningful debate on a 
sound, risk-based methodology for expanding the use of PEDs, and all of the constituencies 
contributed to the discussions on the technical, operational, and safety communications key 
issues. The ARC also invited additional participation by FAA and other federal and international 

Page 17 



A Report from the PED ARC to the FAA 

regulatory authority SMEs to support the members as they collected information and data and 
debated recommendations. 

The membership encompassed seven constituent groups representing stakeholders involved in all 
aspects of the PED use debate. 

5.1 PED Manufacturers and Distributors 

The FAA invited Amazon.com and OnAsset Intelligence, Inc., as well as the Consumer 
Electronics Association (CEA) which represents 2,000 companies across the consumer 
electronics industry, to participate in the ARC. These PED industry representatives brought an 
important perspective to the ARC deliberations. They described their customers' experiences, 
observations, and questions about PED use aboard aircraft. They also discussed FCC-mandated 
testing and other testing required for PEDs, as well as industry practices regarding regulatory 
compliance. In addition, CEA was able to share consumer research survey findings specifically 
related to the in-flight use of PEDs, as well as a similar survey conducted ten years earlier. 

5.2 Pilot and Flight Attendant Groups 

The membership included representation from the Air Line Pilots Association, International 
(ALPA), the largest airline pilot union in the world, and the Association of Flight Attendants
CWA (AF A-CWA), the world's largest flight attendant union. These members were invited to 
participate to address crewmembers' safety concerns as they relate to expanded use of PEDs. 

5.3 Aircraft Operators 

The membership encompassed four 14 CFR Part 119 certificated air carriers and two industry 
associations. Delta Airlines, JetBlue Airways, American Airlines, Executive Jet Management, 
the Regional Airline Association (RAA) which represents North American regional airlines, and 
the Helicopter Association International comprised the operator contingent. These air carrier and 
industry association members were able to educate the other members on the current approval 
process(es) associated with PED usage policies, as well the practical challenges associated with 
demonstrating PED-tolerance to the FAA in order to obtain approval for the expanded use of 
PEDs. 

5.4 Passenger Experience Associations 

The membership included two passenger experience associations. The Airline Passenger 
Experience Association (APEX) is a network of the world ' s leading airlines, suppliers and 
related companies committed to elevating the level of the passenger experience. The National 
Association of Airline Passengers is a nonpartisan, nonprofit organization dedicated to 
preserving and protecting passenger rights and representing the passenger constituency. 

5.5 Airplane and Avionics Manufacturers 

The membership included three airplane manufacturers-The Boeing Company, Airbus, and 
Cessna Corporation, as well as two industry trade associations representing airplane 
manufacturers. The General Aviation Manufacturers Association (GAMA) represents 80 of the 

-- --- ----
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world's leading manufacturers of general aviation airplanes and rotorcraft, engines, avionics, 
components and related services, and the Aerospace Industries Association (AIA) represents the 
nation' s leading manufacturers and suppliers of civil, military, and business airplane, helicopters, 
unmanned airplane systems, space systems, airplane engines, missiles, materiel and related 
components, equipment, services and information technology. The ARC membership also 
included three avionics manufacturers-Garmin, Thales, and Rockwell Collins. The 
airplane/avionics manufacturer constituency spent a substantial amount of time educating the 
members on PED-tolerant airplanes and the testing required for an operator to obtain operational 
authorization for PED usage. 

5.6 Federal Aviation Administration 

FAA representation on the ARC included members from the Aircraft Maintenance Division 
(AFS-300), Office of the Chief Counsel (AGC), and the AVS Chief Scientific and Technical 
Advisor for Aircraft Electromagnetic Compatibility. In addition, several FAA subject matter 
experts participated in the ARC, including representatives from the Aircraft Engineering 
Division (AIR-I 00), Air Transportation Division (AFS-200), Office of Communications (AOC) 
and Office of Rulemaking (ARM). FAA members and participants supported the efforts of the 
ARC by faci I itating discussion of the current regulatory framework for usage of PEDs; 
conducting briefings on a number of technical and regulatory issues; reviewing and cataloging 
comments submitted in response to the Federal Register Notice; and answering questions for the 
members. 

5.7 Other U.S. and International Regulatory Authorities 

In addition to the members and SMEs from the FAA, ARC members included representatives 
from the FCC and TSA. To the extent the work of the PED ARC overlapped areas within the 
authority of the FCC, the FCC member was available to clarify current FCC rules and discuss 
changes in the rules that the Commission has either proposed or may consider in the future. The 
FCC representative also briefed the members on developments in the use of the radio spectrum 
and radio frequency devices, including the advances in medical devices that are now and will in 
the future be carried by many passengers. The TSA representative was available to address the 
overlap between operational/technical considerations and the associated security concerns. At 
the outset of the ARC, members expressed a desire to harmonize its efforts with the international 
aviation community and requested that the FAA reach out to counterpart international safety 
organizations in Europe. A representative from the European Aviation Safety Agency (EASA) 
served on the ARC, and representatives from the United Kingdom Civil Aviation Authority 
(U.K. CAA) and Transport Canada (TC) participated on the ARC to discuss companion 
international efforts to harmonize PED usage policies. 

---------
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6.0 THRESHOLD RECOMMENDATIONS 

The ARC developed threshold recommendations to address the core concepts consistent across 
all aspects involved in expanding PED usage. These recommendations apply to the technical, 
operational, and safety communications recommendations that appear in later chapters of this 
report. 

6.1 SMS Methodology 

To support expanded PED usage on airplanes, the ARC studied the FAA SMS methodology as 
one method for risk mitigation.30 The key elements of the SMS process involve identifying 
hazards associated with the introduction of any new system and determine the likelihood and 
most probable outcome of the existence of the hazard. The SMS approach forces a risk 
determination for each hazard and if the risk is found unacceptable, forces a review of actions 
that could be taken to mitigate the risk to an acceptable level. 

The ARC endeavored to find as many data sources as possible to determine the number of 
confirmed occurrences of PED interference with aircraft systems. Several members studied data 
sources and compiled information that was presented to the ARC, including analysis of Service 
Difficulty Reports (SOR), ASRS Reports, operator reports, and information from multiple 
Supplemental Type Certificate (STC) holders (conducting new system certification testing). To 
the extent such information is not proprietary and/or could be de-identified, it is included in 
Appendix l of this report. 

The ARC noted the difficulty that each of these sources had in confirming PEDs as a source of 
interference. However, each data set appeared to contain sufficient information to determine if 
an event was or was not related to PED interference. As there is difficulty in confirming PED 
interference across these data sources, the ARC recommends that an SMS risk assessment be 
conducted so that it captures some or all suspected PED interference events to obtain a 
conservative frequency of occurrence. 

PED designs have also improved over time. Devices today emit much less power as 
manufacturers have sought to extend battery life.31 Transmitting PED designs have also been 
improved to insure devices stay within a tighter range of frequencies and transient noise 
envelopes. These factors have contributed to a PED population with much less potential to cause 
system interference. See Figure I below. 

30 See generally, Federal Aviation Administration Office of Aviation Safety SMS Guidance at 
http://www.faa.gov/about/initiatives/sms/. 
31 See Radio-Electronics.com (http://www.radio-electronics.com/info/cellulartelecomms/gsm_technical/power
control-classes-amplifier.php ). 
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Figure 1-Average Life of PC/Tablets in Use (Years)32 
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For example, where devices such as portable FM radios, TV receivers, CD players and electronic 
hand-held games were popular years ago, today passengers are more likely to be carrying e
readers, tablet and laptop computers, music players, and smart phones that can operate in 
airplane mode. Many of these products have life-cycles of only a few years due to the rapid 
introduction of newer and better products. Accordingly, the specific device types that may have 
caused issues in the past may no longer be relevant today.33 

Recommendation #1-The ARC recommends that the FAA conduct an SMS risk 
assessment and engage safety experts on its staff and across industry to look for hazards 
associated with PED interference potential. While the PED ARC membership included 
some system expertise to identify hazards, it is suggested that a more focused group 
could develop a complete list of hazards that should be risk-assessed to SMS standards. 
To support the expanded use recommendations proposed by the ARC, the members 
further recommend a safety risk assessment, as outlined in Appendix F of this report. 

As the SMS process is relatively new to the aviation community, the ARC also encourages the 
FAA to assign SMEs from the SMS Program Office to aid in the SMS risk assessment. 

32 Daniel Research Group (2013) June 2013: United States PC, Tablet, & Mobile Phone Market Size and Forecast. 
Daniel Research Group. 
33 For example, portable FM radios included local oscillators that tended to generate significant spurious emissions 
on aeronautical frequencies, but such devices are no longer prevalent in the market. 
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6.2 Harmonization 

Passengers worldwide must be comfortable and have sufficient knowledge to understand that 
airplanes are tolerant against PED emissions. Passengers are also looking for standardized, 
reasonable operator PED stowage requirements that balance societal expectations against 
projectile and egress risks. If a worldwide effective communication strategy is achieved, then 
the ARC believes the FAA will be positioned as a leader in international efforts to promote 
harmonization in this area. 

Recommendation #2-The ARC recommends that the FAA promote harmonized policy 
with international regulatory authorities, including EASA, such that the recommendations 
made in the ARC report are universally accepted by international regulatory authorities. 
The ARC encourages the FAA to use the International Air Transport Association (IA TA) 
and the International Civil Aviation Organization (!CAO) as forums to promote expanded 
PED usage policy within the recommended safety framework. 

The ARC notes that its recommendations in the technical, operational, and safety 
communications areas discussed below are all important to the universal acceptance of expanded 
allowance policies for PED usage in flight. 

6.3 Standardization 

The ARC encourages the FAA to set the standard for PED usage and stowage and encourage 
operators to only differ from a standard when absolutely necessary to mitigate an unacceptable 
risk condition. With regard to all article stowage standards, the ARC found that there has been 
very little policy, guidance, and analysis done with respect to what type of objects should be 
allowed to be out and in use during takeoff and landing. The FAA should use this opportunity to 
not only define what types of PEDs could be out and in use during takeoff and landing but define 
all article standards as well. 

Recommendation #3-The ARC recommends that the FAA standardize the travelling 
experience for consumers such that they come to expect a consistent approach from air 
carriers regarding PED usage and stowage requirements. 

The ARC received comments through the docket and our various constituencies that passengers 
do not like or understand why PED usage and stowage are different from air carrier to air carrier. 
Neither a lack of understanding of differences by passengers, nor an explanation by air carriers 
that it is "airline/operator policy" or "FAA required," is an acceptable practice going forward. 

Society has changed to where PEDs are an integral part of our everyday lives. The public 
expects and this ARC recommends that the FAA clearly articulate what is an acceptable risk. 
with respect to device type and ensure confidence in the public that a proper risk assessment has 
been done. 
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7.0 TECHNICAL RECOMMENDATIONS 

In addressing the technical questions associated with expanding passenger use of PEDs to all 
phases of flight, the ARC reviewed many data sources, and received many technical briefings, 
involving the RF characteristics of typical PEDs and of PED-tolerant airplanes, as well as the 
manner by which operators may demonstrate compliance with applicable standards. The 
technical recommendations were formulated to address airplane certification requirements as 
well as methods to enable airplane operators to allow expanded passenger PED use to all phases 
of flight. 

7.1 Airplane Certification Requirements for New Airplanes 

The ARC determined that, in order to ensure that airplanes are PED-tolerant, it would be 
appropriate to start with recommendations to address airplanes not yet produced (those for which 
a type certificate is required under 14 CFR Part 23 [commuter category only] or Part 25). In 
developing the recommendations associated with airplane certification, the ARC' s intent was to 
apply the standards to new airplanes. 

Recommendation #4-New Type Certificate Applications: The ARC recommends 
that the FAA require PED tolerant (i.e., RTCA 00-307 certified) airplane designs for all 
new type certificates issued for airplanes under 14 CFR Part 23 (commuter category 
only) or Part 25. 

Recommendation #5-New Derivative Certificate Applications: The ARC 
recommends that the FAA require PED tolerant (i.e., RTCA D0-307 certified) airplane 
designs for all new derivative certificates issued for airplanes under 14 CFR Part 23 
(commuter category only) or Part 25. 

Recommendation #6-New Avionics, Major Changes in Type Designs: The ARC 
recommends that the FAA require new avionics system(s) installations that are 
considered major changes in type design (Supplemental Type Certificate [STC] or 
Amended Type Certificate [ATC]) with catastrophic failure classifications demonstrate 
PED tolerance (i.e., RTCA 00-307 certification) for those systems when certificated on 
airplanes under 14 CFR Part 23 (commuter category only) or Part 25. For new avionics 
system(s) installations that are considered major changes in type design (STC or ATC), 
where the systems are required by operating part or with major or hazardous failure 
classifications, and cannot demonstrate PED tolerance, a safety risk assessment (as 
discussed in Section 7.3 below) must be accomplished for those systems. 

Recommendation #7-The ARC recommends that associated FAA guidance 
documents, including AC 20-164 and AC 91-21.1 B, be evaluated to incorporate 
alternative approach(es) to allow certification of individual systems for PED tolerance. 
Suggested revisions may also include changes to RTCA 00-294 guidance applicable to 
14 CFR Part 119 certificate holders and considerations for the operating environment. 

The ARC also believes that the FAA should periodically review RTCA 00-307 (Sections 3 and 
4) and the document's capacity to provide guidance for the conditions above and work with the 
RTCA to amend D0-307 as appropriate. 

------- -- ---------- -- -· 
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7.2 Airplane Certification Requirements for Airplanes Currently in Production 

In discussing how the FAA can establish requirements to allow operators to implement 
expanding passenger use of PEDs, the ARC acknowledged the concerns raised by operators 
about the cost of modifications and the importance of expanding PED usage to existing in
service airplanes. The ARC decided that a phased approach should be available for existing 
(legacy) airplanes. When reviewing how this policy could be implemented on airplanes currently 
being produced, the ARC determined that the recommendations provided in Section 7.3, below, 
will cover production airplanes or the operators of those airplanes that have obtained 
documentation indicating that those airplanes are PED tolerant. 

Recommendation #8-Newly Manufactured Airplanes: The ARC recommends that 
the FAA implement operational regulations that require all newly manufactured 
airplanes, which will be operated by 14 CFR Part 119 certificate holders under 14 CFR 
Parts 121 or 125, to be shown to be PED tolerant (i.e., RTCA D0-307 certified). This 
requirement would also apply to avionics system(s) installations that are considered 
major changes in type design (STC or Amended Type Certificate [ATC]) with 
catastrophic failure classifications, or equipment required by operating part, incorporate 
PED tolerant (i.e., RTCA D0-307 certification) designs when certificated on airplanes 
under 14 CFR Part 23 (commuter category only) or Part 25. 

For avionics system(s) installations that are considered major changes in type design 
(STC or A TC), where the systems are required by operating part or with major or 
hazardous failure classifications, and cannot demonstrate PED tolerance, a safety risk 
assessment (as discussed in Recommendation #10) must be accomplished for those 
systems. 

These regulations should have a compliance date no later than December 31, 2015. The 
FAA should grant petitions for limited extensions for operators introducing aircraft with 
extenuating circumstances, when justified. 

7.3 Enabling Airplane Operators to Permit Expanded Passenger PED Use 

The ARC reviewed AC 91-21. lB and other available information and found that the FAA has 
sufficient information to revise AC 91-21.1 B to allow airplane operators (under 14 CFR Parts 
91 K, 121 , and 135) to ·permit expanded passenger PED use to additional phases of flight, noting 
that the incorporation of recommended safety risk management processes would enable 
operators to analyze whether to allow the expanded use of PEDs for the airplanes that they 
operate. 

Recommendation #9-The ARC recommends that the FAA modify AC 91-21.1 B (and 
any associated guidance) to provide processes by which operators can demonstrate 
compliance with 14 CFR Section 121.306, 125.204, or 135.144, as applicable, in order to 
allow expanded use of PEDs to all phases of flight. Consideration should be given to 
maintaining cabin safety requirements (e.g. attention to safety announcements) when 
expanding PED usage. 

---------------
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Recommendation #10-The ARC recommends that in revising AC 91-21. l B (and any 
associated guidance), the FAA adopt the following methodology for expanding PED 
usage by passengers to all phases of flight. In particular, the FAA should immediately 
amend/revise current regulatory guidance documents to provide a methodology by which 
operators can permit PED usage by passengers during all phases of flight, using one of 
the following two methods:34 

Method 1. The operator may perform PED tolerance testing, or the operator may 
document evidence of testing by an airplane manufacturer or other entity, that 
demonstrates airplanes are PED- tolerant in accordance with Sections 3 and 4 of RTCA 
D0-307. 

Method 2. The operator may validate that its airplane and operations meet the 
requirements and limitations of the safety risk assessment proposed by the ARC for 
adoption by the FAA (attached as Appendix F to this report) for the phases of flight 
(identified as Phases 1-8 in Figure 2 below) in which the operator wants to allow 
expanded passenger PED use. The ARC' s proposed FAA safety risk assessment 
addresses both back door and front door effects. Mitigations are supported by flight 
experience, analysis, and test data, and are provided for all failure condition 
classifications of Major and above, as well as for equipment required by operational rule. 
Back door effects are assumed to be covered by an airplane's HIRF certification of 
critical systems. If an airplane is not Hf RF-certified, or has not had other back door 
interference testing completed, additional analysis and systems testing may be required. 

34 Although Advisory in nature, AC 91-21.lB contains the statement that the operators PED usage program "should 
provide the following: ... f. Prohibiting the operation of any PEDs during the takeoff and landing phases offlight. It 
must be recognized that the potential for personal injury to passengers is a paramount consideration, as well as is the 
possibility of missing significant safety announcements during important phases of flight. This prohibition is in 
addition to lessening the possible interference that may arise during sterile cockpit operations (below I 0,000 
feet)." Operators will need updated guidance from the work done in this ARC and RTCA SC-202 in place of this 
language. 

---------
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Figure 2- Phase of Flight 
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Pursuant to this method, operators may permit passenger use of typical PEDs as follows: 

a) During any of the following phases: 

D Parked: Passenger boarding and seating to door close. 

fl Taxi Out: Push back, taxi from gate to (but not including on) the runway. 

II Climb: From ' transition to climb altitude' and/or gear retraction to en route altitude. 

g Cruise: From en route altitude to beginning of descent with intent to land. 

m Descent: From beginning of descent to the initiation of the approach. 

IJ Landing and Taxi to Gate: Begins at airplane touchdown, and concludes when airplane is 

parked for passenger unloading. 

b) El Take-off and Departure: During this phase ifa qualitative safety risk assessment is 
accomplished, and controls and mitigations are in place. 

c) fJ Approach: During this phase in visual approaches. 

d) fJ Approach: During this phase on instrument landings in visual meteorological conditions if a 
qualitative safety risk assessment is accompl ished, and controls and mitigations are in place. 

e) fJ Approach: During this phase on instrument landings in CAT I conditions if qualitative safety 
risk assessment is accomplished, and controls and mitigations are in place. 

t) fJ Approach: During this phase on instrument landings in CAT II or CAT III conditions if 
testing and analysis shows that systems with Major, Hazardous, or Catastrophic failure 
conditions are determined PED tolerant. 

The ARC recognizes and supports consistent application of expanded PED use policies across 
the aviation industry to reduce passenger confusion and inconsistency between different operator 
PED usage policies. Operators are encouraged to adopt standard usage profiles across flight 
phases to minimize passenger confusion. Operator decisions on expanded usage should take into 
account the goal of achieving stronger adherence to the usage policies. 
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Recommendation #IO Method 2: Dissent Position 

Commercial air transportation is one of the safest modes of travel available. But it is in thinking 
about what could go wrong that makes it so. The PED ARC group that disagrees with the 
majority's Recommendation #IO above ( aka, the Dissenting Group) include five individuals 
employed by the four organizations on the ARC that represent airline pilot; cabin crew; 
passenger; and entertainment, communications, IT and connectivity equipment issues: the Air 
Line Pilots Association, International; Association of Flight Attendants-CW A; National 
Association of Airline Passengers, and Airline Passenger Experience Association; respectively. 
The Dissenting Group supports expanded use of Portable Electronic Devices (PEDs), as long as 
such use is shown to be safe. However, it is the opinion of the Dissenting Group that a key 
recommendation contained within the majority's Recommendation #10, above, does not 

adequately satisfy this requirement. 

According to Section 1.0 of this report, "In the Notice, the FAA indicated the desired outcome of 
the Request for Comments was to have sufficient information to allow operators to better assess 
whether more widespread use of PEDs during flight is appropriate, while maintaining the highest 
levels of safety to passengers and aircraft." It is important to note the desired outcome was not a 
guarantee that gate-to-gate use of PEDs would be the result, but only expanded use of PEDs 
while maintaining the highest levels of safety. Section 1.0 also states that the "PED ARC made 
recommendations to further clarify and provide guidance on allowing additional PEDs without 
compromising the continued safe operation of the aircraft." 

Neither full nor general consensus35 for all of the PED ARC recommendations was achieved; 
therefore, this section documents the dissenting position and provides an alternative to a key 
PED ARC recommendation to airline operators concerning so-called " legacy" aircraft; i.e., any 
aircraft not designed and manufactured, or otherwise determined to be, PED tolerant. 

The regulatory history discussion in Section 3.1, above, notes that early studies of PED 
interference concluded that portable frequency modulation (FM) radio receivers caused 
interference to navigation systems such as VHF Omni-directional Range (YOR) navigation 
systems. While use of FM radio receivers seems unlikely today the YOR navigation system is 

35 FAA, AVS Quality Management System: ARM Committee Process, ARM-001-015, March 5, 2013. From Sec. 4.1 
DEFINITIONS RELATED TO CONSENSUS: Full consensus means all members agree fully in context and 
principle and fully support the specific course of action; General consensus means that, although there may be 
disagreement, the group has heard, recognized, acknowledged, and reconciled the concerns or objections to the 
general acceptance of the group. Although not every member fully agrees in context and principle, all members 
support the overall position of the ARC and agree not to object to the proposed recommendation report; Dissent 
means a differing in opinions about the specific course of action. There may be times when one, some, or all 
members do not agree with the recommendation or cannot reach agreement on a recommendation. From 4.2.2.3 
Dissenting Position: "lfa member or members do not concur with one of the recommendations or the entire 
recommendation report, then this dissenting position is documented in the recommendation report." 
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still in use on most transport category aircraft. While many may feel that newer navigation 
systems such as GPS will make the VHF Omni-directional Range system obsolete, it may be of 
interest to realize that Ground Based Augmentation Systems (GBAS) that increase the accuracy 
of GPS for landing approach guidance will transmit correction signals to the GPS position via 

VHF radio transmissions. 

While RTCA Special Committee SC-177 indicated that the probability of interference to 
installed aircraft systems from PEDs, singly or in multiples, is low at this time the Special 
Committee, nevertheless, stated, "However, the possibility of interference to aircraft navigation 
and information systems during critical phases of flight, e.g., takeoff and landing, should be 
viewed as potentially hazardous and an unacceptable risk for aircraft involved in passenger
carrying operations."36 This is the basis for the guidance material contained in Advisory Circular 
AC 91.21-1 B, which states: "It must be recognized that the potential for personal injury to 
passengers is a paramount consideration, as well as the possibility of missing significant safety 
announcements during important phases of flight. This prohibition is in addition to lessening the 
possible interference that may arise during sterile cockpit operations (below 10,000 feet)."37 

This brings us to the recommendation regarding expanded PED use within the existing fleet of 
aircraft (as well as any near term future acquisitions of aircraft not yet determined to be PED 
tolerant) that is contained in Section 7.3, above; the Dissenting Group cannot agree with Method 
2 of the majority's Recommendation #IO as it is written. Currently, Method 2 of the majority's 
Recommendation #JO allows an operator to use the Safety Risk Assessment (SRA) for the 
phases of flight in which the operator wants to allow expanded passenger PED use. As part of 
this SRA, mitigations have to be developed to address situations in which the risk is determined 
to be unacceptable. One of these mitigations would be to remove the threat by having passengers 
turn off their PEDs. But because this method allows the SRA to be conducted by phase of flight, 
such mitigation (passengers turning off PEDs) could be applied only for specific phases of flight 
in which the SRA has determined system severity to be Major, Hazardous, or Catastrophic. An 

example used in discussions was ILS CAT II approaches. 

In this example, assuming the risk to the ILS CAT ll approach system was determined to be 
Major or above, a suggested mitigation would be to have passengers turn off their PEDs when 
the weather was low enough to require the use of the ILS CAT ll approach system. It was 
suggested that improved passenger compliance would result since passengers can "see" that the 
weather is poor. First, low visibility approaches that require use of the lLS CAT II system may 
be due to fog which may not be encountered until shortly before landing. In this case the 

passengers may only see sunshine and blue skies until just before landing. Second, making an 
announcement to turn off PEDs may unnecessarily scare some passengers. Third, this "phase of 
flight" approach will not afford the common passenger experience desired by the PED ARC. 

36 RTCA D0-233, page I Executive Summary 
37 AC91.21-IB, paragraph6.F. 
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Fourth, the safety of the aircraft should not be dependent on passenger compliance to turn off 
their PEDs; the passengers are not responsible for the safe operation of the aircraft. 

Additionally, this recommendation allows an operator the opportunity to avoid doing anything, 
for any phase of flight, to achieve expanded PED use in its legacy fleet. The Dissenting Group 
supports expanded PED use for passengers as long as such expansion is shown to be safe and not 
merely "deemed" as such. 

The argument has been made that requesting passengers turn off PEDs in the future will be no 
different than what is done today. However, the Dissenting Group believes that it is different 
since the current 10,000 ft. policy is being applied uniformly today. Under the PED ARC 
majority's recommendation, compliance will be difficult to ensure consistently because it could 
be different from flight to flight. 

The Dissenting Group is also of the opinion that any proposed change in policy regarding 
expanded use of PEDs should be transparent to the flight crew; i.e., that there should be no 
additional crew workload created by having to turn off landing navigational aids or make 
announcements to turn off PEDs during certain phases of flight and weather conditions. The 
flight crew's job should be simply to fly the aircraft and manage safely its energy and trajectory. 
Ultimately, after allowing a reasonable period of time to accomplish a system-wide transition to 
"PED tolerant" aircraft, the Dissenting Group believes that if an airline operator needs to rely on 
passenger compliance with a crewmember's instructions as a way to mitigate potentially major, 
hazardous or catastrophic conditions on a particular airplane, that airplane should be modified or 
otherwise be determined to be PED tolerant. 

If operators choose, for any of their airplane configurations that are not already determined to be 
00-307 compliant, to not perform PED tolerance testing or obtain evidence from an aircraft 
manufacturer or other entity demonstrating PED tolerance in accordance with Sections 3 and 4 of 
RTCA D0-307, the Dissenting Group recommends that these operators perform instead 
comprehensive Safety Risk Assessments, based on guidance from the FAA Safety Risk 
Management Panel, to identify hazards associated with expanded PED use to all 
communications, navigation, and surveillance equipment on those aircraft configurations. To 
expand the use of PEDs on these aircraft, an operator can use the SRA results to identify systems 
that are susceptible to PED EMI and ensure those systems comply with applicable sections of 

00-307. 

The PED ARC was tasked with looking into safely expanding the use of PEDs, which implies 
that the "status quo" is acceptable. To say it isn't implies that today' s operations are unsafe. The 
Dissenting Group has concerns that the majority's Recommendation #10, above, allows an 
operator to expand use of PEDs by "opting out" during certain flight phases. The Dissenting 
Group is of the opinion that if an operator wishes to expand the use of PEDs below I 0,000 feet 
AGL then this means ALL operations below l 0,000 feet AGL under all weather conditions 

(notwithstanding stowing items of mass for takeoff and landing). 
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The Dissenting Group alternative language for Recommendation #10 follows below. This 
alternative recommendation will enable 14 CFR Parts 91, 119, 121 , and 135 aircraft operators 
the ability to allow expanded PED use on aircraft not otherwise fully PED tolerant. The ARC 
members reviewed AC 91.21-1 B and other available information and found that the FAA has 
sufficient information to revise AC 91.21-1 B, noting that the incorporation of 00-307 testing 
a!)dlor recommended safety risk management processes will enable operators to allow the 
expanded use of PEDs for the aircraft that they operate. 

Recommendation #10 Dissent Position-The ARC recommends that the FAA 
modify AC 91.21-18 (and any associated guidance) to provide methods by which 
operators can demonstrate compliance with PEDs during all phases of flight. By 
January 1, 2017 all operators will allow expanded use of PEDs during all phases 
of flight on all of their airplanes, consistent with the limits imposed by cabin item 
stowage policies as allowed by the FAA, through either of the following two 
methods: 

Method I : The operator may perform PED tolerance testing or properly document 
evidence from an aircraft manufacturer or other entity that demonstrates the 
airplane is PED-tolerant in accordance with Sections 3 and 4 of current version of 
RTCA 00-307. 

Method 2: The operator may perfonn a Safety Risk Assessment (SRA) on each 
airplane model configuration in their inventory, following the process developed 
by the FAA Safety Risk Management Panel (SRMP) and attached in Appendix F. 
If the operator's SRA indicates a hazard class of CATASTROPHIC exists for a 
particular system, the risk must be controlled by compliance with the applicable 
sections of 00-307 (front door and back door, as applicable). If the SRA 
indicates a hazard class of MAJOR or HAZARDOUS for a failure mode of 
"misleading information" for a particular system, the risk must be controlled by 
the following process: a) Test the system to determine if it meets the standards in 
the applicable sections of 00-307 (front door and back door, as applicable), or an 
acceptable alternative; if not, b) Modify the system such that it meets the 
standards in the applicable sections of 00-307 (front door and back door, as 
applicable), or an acceptable alternative. 

Before completing either Method 1 or Method 2 above for a particular airplane 
model configuration, an operator must continue to operate that specific 
configuration under existing PED usage policies, which include the turning off 
and stowing of PEDs below 10,000 feet Above Ground Level (AGL). In 
discussing how the FAA can implement changes to require that PED tolerance be 
demonstrated for all aircraft, the ARC acknowledges concerns raised by aircraft 
operators regarding the cost and operational impacts of aircraft testing and 
modifications, as well as the ability to transition their operations to system-wide, 
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expanded PED usage policies. To address these concerns, if an operator finds it 
difficult or cost-prohibitive to achieve full , expanded use of PEDs using either 
method above for one or more specific combinations of airplane model 
configuration and operation, the operator must prohibit PED usage below 10,000 
feet AGL, or when the aircraft is " in-range" if cruising below 10,000 feet AGL.38 

This restnct1on only applies to those specific airplane model 
configurations/operations that the operator demonstrates to the FAA that 
implementation of a full-expanded PED usage policy is resource-prohibitive. Use 
of this restricted policy option is available only until January I , 2017; beyond this 
date, all operators will ensure that all of their aircraft are determined to be PED
tolerant using either Method I or 2, above. 

Since we have a dissenting opinion on Recommendation #10, our dissent also applies to 
Recommendation #19: We do not concur that all of the "approaches set up in the ARC for 
expansion of use as acceptable methods for compliance with PED use regulations" should be 
provided to operators as policy guidance. We also do not concur with use of the mitigation to 
turn PEDs off, which is included as an option in several parts of Appendix F, the Avionics 

System Functional Hazard Risk Assessment. 

As mentioned at the outset, commercial air transportation is one of the safest modes of travel 
available, and the Dissenting Group believes adopting the above recommendations to safely 
expand the use of PEDs in flight will continue to ensure this. 

38 Note that this requirement to tum off and stow PEDs below 10,000 feet AGL is an operational risk
based limitation that will allow sufficient time for passengers to comply and crewmembers to perform 
compliance checks. 
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Recommendation #10 Method 2: ARC Position 

The PED ARC spent considerable time debating the issues in Table 1 that generated the dissent. 
The majority of the ARC membership voted to retain Recommendation IO, Method 2 and 
respond to the dissenting members' views as follows: 

Operators should be free to develop an approved phase-of-flight approach to expanded use of 

PEDs. 

The ARC majority believes the expanded use of PEDs should not be an all-or-nothing 
proposition. Operators should be free to develop an approved phase of flight approach in 
Recommendation I 0, Method 2 above. Under the recommendations in this report, operators 
would have an opportunity to greatly expand the use of PEDs on board aircraft in almost all 
cases and phases of flight, which is a significant expansion and improvement over today's 
existing policy and practice. Dictating that expansion could only mean "all phases of flight" 
would deprive passengers of near-term expanded use opportunities on most phases of flight 
when operators could quickly demonstrate aircraft PED tolerance through a Safety Risk 
Assessment or 00-307. Further in response to the dissenters' views, expanded PED usage 
policies need not be transparent to the flight crews. The ARC majority believes it a reasonable 
workload request for flight crews to turn off navigation aids or make announcements. Operators 
wou ld be free to establish these policies at any convenient point in the flight profile to ensure 
effective work flow in the cockpit. Finally, operators should be allowed to maintain the current 
policy without additional substantiation (i.e., use of PEDs only above I 0,000 feet). The majority 
of ARC members believe that sufficient operational experience exists across the industry to 
support the current policy for PED use above 10,000 feet. 

Mitigation of risk by switching off PEDs. 

With the communication strategy outlined in Chapter 9.0 of this report, most ARC members 
believe instructions to switch off PEDs during certain critical phases of flight will remain an 
effective mitigation for both large and small commercial aircraft operators with the right 
messaging. The ARC majority believes that passengers are able to discern phase-of-flight 
restrictions when the reason is properly communicated and explained. Although passenger 
compliance with crewmember instructions is sometimes challenging, as seen with requirements 
for stowage, alcohol and seat belt use for example, passenger compliance with crewmember 
instructions is a core element of airplane travel today. 

Market pressures rather than mandates should drive compliance with 00-307. 

Operators' desired product offering in the marketplace should drive the decision to use the 
recommended tools - the Safety Risk Assessment and 00-307- to safety expand PED usage to 
the desired phases of flight. A Safety Risk Assessment and full certification to 00-307 are seen 
as potentially very impactful to operators. The possibility of failing any required testing or 

- -------
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discovering unacceptable risks presents unknown costs, recertification burdens and expenditure 
of resources to correct. In general, some aircraft types may be more complex and incur greater 
costs than others in order to comply with a Safety Risk Assessment and D0-307 in order to 
expand PED use to all phases of flight. Even in the cases where operators do not have D0-307-
compliant aircraft, they should not be mandated to complete a Safety Risk Assessment. Given 
the costs and burdens involved, particularly for certain airlines and aircraft, it is best to avoid 
sweeping mandates that could harm operators and instead let market forces drive the decisions 

and related investments of resources. 

Table 1: Summary of the Points of Disagreement 

Issue Dissenters' Position ARC Position 

To avoid passenger confusion, either Operators should be free to pursue 

Implementation of policy by phase current rules should remain in place, the measures necessary to develop 

offlight or expanded PED use should apply an approved phase-of-flight 

to all phases of flight. approach to expanded use of PEDs. 

Flight Crew instructions to 
passengers is core to airline 

The efficacy of switching off PEDs 
operations with each airline 

Mitigation of risk by switching off as an effective mitigation strategy 
messaging properly to gain 

PEDs will diminish significantly as usage 
compliance. Passenger compliance 
to instructions to switch off PEDs 

expands 
will not diminish during the phase of 
flight approach with appropriate 

messaging. 

There should be a market-oriented 

Operators must comply with DO- approach to compliance with DO-

Compliance with D0-307 
307 or acceptable alternative by a 307 or acceptable alternative that is 

specified date, which shoul~ be driven by the operator's own 

January I, 2017. decision to safely expand the use of 

PEDs. 

--------
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7.4 Coordination with the FCC 

The ARC considered the overlap between FAA and FCC regulations and how expanded PED use 
by passengers might be limited by FCC rules. Generally, the FCC imposes emissions limits on 
PEDs and is principally concerned with protecting communications networks and other devices 
from harmful RF interference. In reviewing the information presented by FCC and FAA SMEs, 
the ARC noted that actual PED emissions are typically lower than required by the FCC, and 
generally below D0-160 limits. 

The ARC also noted possible RF interference from airborne PEDs to ground-based networks and 
the relevant FCC rule, 47 CFR Section 22.925, which prohibits airborne use of PEDs operating 
in the 800 MHz band. The ARC determined that it would be appropriate for the FAA to ask the 
FCC whether its prohibition of 800 MHz cell phone use in airplanes remains current, given the 
sophistication of mobile phone networks and the apparent lack of air-to-ground RF interference 
incidents, and despite widespread ignorance of this rule, and whether airborne use of PEDs 
operating in other bands may be permitted. 

Recommendation #11-The ARC recommends that the FAA consult with the FCC with 
regard to Title 47 CFR parts that apply to airborne use of PEDs. 

8.0 OPERATIONAL RECOMMENDATIONS 

The recommendations developed to address operational aspects of PED usage address the 
importance of standardization with regard to stowage of PEDs, enhanced training for airline 
personnel , creation of an effective job aid for operators, and regulatory action by the FAA. 

8.1 Stowage of PEDs 

In discussing concerns raised by passengers about the differences between operator policies, the 
ARC determined that standardization with respect to PED usage and stowage in the cabins of 
commercial airplanes is necessary to enhance the understanding and acceptance of, and 
compliance with, operator policies and federal regulations among passengers and airline/operator 
employees. Standardization will also help to manage crew workloads, such that they are not 
increased by any future changes to PED usage and stowage policies. Appendix G provides 
information for consideration when assessing the impact expanded PED use has on an operator's 
current stowage policies. 

Recommendation #12-The ARC recommends that the FAA and industry stakeholders 
develop standard content and timing for cabin and flight deck crewmember instructions 
to passengers on use and stowage of PEDs. The development process should include 
testing of the messaging with members of the traveling public. 

Recommendation #13-The ARC recommends that to support standardized industry 
best practices for stowage related to PEDs, the FAA update stowage policy and guidance 
documents to incorporate expanded use of PEDs as necessary. 
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Recommendation #14-The ARC recommends that the FAA work with industry to 
develop a methodology by which exceptions can be granted to PED stowage 
requirements for passengers with special needs (so that they may use devices with 
adaptive or assistive technologies) without compromising safety. 

8.2 Airline Personnel Training 

PED use on aircraft today is growing at an increasing rate. And while the regulations currently 
state that PEDs should be turned off during critical phases of flight, empirically we know that 
devices are being left on. While the majority of passengers say they follow clear and proper 
instructions on PED usage allowed prior to takeoff, the data from recent consumer research 
shows this is not always the case. 39 

The following recommendations are provided to improve airline personnel training by 
facilitating better awareness among flight and cabin crews with the expansion of PED use in 
flight, thereby assisting in the validation activity associated with the proposed safety risk 
assessment. 

Recommendation #15-The ARC recommends that the FAA work with industry 
stakeholders to develop consistent and standardized training on the identification of PED 
interference effects so that flight crews are better able to mitigate risks to aviation safety 
and report possible incidents for further investigation as necessary. 

Recommendation #16-The ARC recommends that the FAA work with industry 
stakeholders to develop standardized processes for detecting/observing, reporting, 
evaluating, centralized data storing using existing systems if available, and summarizing 
of incidents, if any, involving adverse Electromagnetic Interference (EM() effects on 
equipment, as well as passenger noncompliance with PED usage or stowage restrictions. 
Use of these tools should be part of enhanced employee training as proposed by the ARC. 

Recommendation #17-The ARC recommends that the FAA work with industry 
stakeholders to develop model frameworks for training programs targeting crewmembers 
and other affected operator personnel (including management), with minor but necessary 
variations owing to fleet size, airplane configurations and regulatory basis (i.e., part 135 
vs. 121 , etc.) utilizing standardized statements. This effort should involve initial and 
recurrent training for all employees, including cabin and flight deck crew, gate agents, 
and other customer service/contact personnel. 

Flight deck, cabin crew, and maintenance personnel should be given training on tools and 
procedures available to them to mitigate the risk of potential EMI. Flight attendants should be 
given training on how EMl can potentially interfere with airplane systems and why some 

39 CEA/APEX Survey Data showed 94% of passengers agree the instructions are clear, yet 59% say they always tum 
their devices completely off when asked to do so, with an additional 5% who say they sometimes tum their devices 
completely off. Almost one-third of passengers report they have accidentally left a PED turned on during a flight. 
43% passengers incorrectly believe it is acceptable to use PEDs while taxiing to the runway, 32% while in the air 
before reaching the altitude where PEDs are approved for use and 26% while the plane is in its final descent. (See 
Appendix H. 
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restrictions are in place so that they are better prepared to communicate with the travelling 
public. Flight crews and maintenance personnel should be given training on a consistent way of 
reporting, through appropriate maintenance records entry, suspected EMI anomalies so that they 
may be properly diagnosed by maintenance and submitted by the operator to a centralized, de
identified database, which will benefit the industry and the public interest. 

8.3 Creation of a Job Aid for Operators 

The certification/approval path to achieving an expanded use of PEDs can involve the 
understanding and execution of many different RTCA documents, FAA regulations, and 
Inspector Checklists. This task can be overwhelming for an operator with limited resources or 
experience in completing such a large project. The use of a job aid that gives a checklist based 
approach to assist in the implementation of such a program could simplify the process and 
provide a standard way for separate operators to achieve the same approval. This proposed job 
aid would include sections addressing an assessment of airplane PED Tolerance, risks by phase 
of flight, applicable PEDs, and recommendations for implementing operational procedures and 
crew training. 

Recommendation #18-The ARC recommends that the FAA work with industry 
stakeholders to develop a detailed job aid to lead an operator through key items of 
consideration. This job aid should be incorporated in the applicable FAA guidance 
documents. 

8.4 Regulatory Action 

The ARC's recommendations address various regulatory, policy and safety changes. To support 
these changes, the FAA should document its position on these issues and provide guidance for 
operators to standardize acceptable practices and procedures for operators to decide allowable 
passenger use of PEDs. 

Many recommendations for expansion of use are based on technical determinations that 
determine an acceptable level of risk. Risk determinations can be controversial. There are also 
recommendations that could impact crew procedures, especially for flight attendants. To expand 
PED use, the roles, responsibilities, and assumptions for the flight crews, the operators and the 
regulators must be clearly defined. 

The result of this activity should be coordinated with the international regulatory community to 
harmonize policy and regulations as much as possible. Any change(s) regarding the use of PEDs 
impacts operations not only in the U.S., but worldwide. Differences in policies will confuse the 
flying public and increase the potential for conflict and crew workload. 

Recommendation #19-The ARC recommends that the FAA provide operators with 
policy guidance that institutes the approaches set up in the ARC for expansion of use as 
acceptable methods for compliance with PED use regulations. 

Recommendation #20-The ARC recommends that the FAA establish policy guidance 
for flight crew expectations. This policy should clearly define standardized roles and 
responsibilities for flight crews in the context of expanded PED usage allowance by the 
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operator. These expectations should lessen the crew's role in enforcing the PED usage 
policy. 

9.0 SAFETY COMMUNICATIONS RECOMMENDATIONS 

In order to address current questions raised by passengers, as well as the questions that will 
likely arise as the operating.environment for PEDs evolves, the ARC addressed several issues 
involving the safety communications aspect of expanded PED usage. These recommendations 
speak to the significance of PED terminology and the importance of effective messaging 
regarding PED usage policies. 

9.1 PED Terminology 

In the past, PEDs that transmitted or received radio frequency energy were a small subset of the 
larger population of PEDs. However, the consumer electronics market has evolved to where the 
majority of PEDs incorporate at least one, and frequently more than one, radio technology used 
for communication and data networking. The ARC has generated several recommendations that 
take into consideration the evolving marketplace for these devices. 

Recommendation #21-The ARC recommends that the terminology in FAA 
PED regulations, including 14 CFR 91.21 , 121.306, 125.204, and 135.144 be 
updated to remove the outdated references to electronic devices. This 
terminology update should also be applied to all future policy and guidance 
documents. 

Recommendation #22-The ARC recommends the FAA consider (and 
encourage operators to consider) using only the term PED when communicating 
information on operator policy to the public. Based on market data from CEA, 
most PEDs carried by passengers today incorporate one or more modes of 
wireless connectivity. With that in mind, distinguishing PEDs as Transmitting or 
Non-Transmitting may be confusing to the general public. 

Recommendation #23-The ARC recommends that the FAA promote and 
encourage airplane operators to establish more stringent policy and guidance for 
PEDs that are not easi ly accessible to passengers or crewmembers during flight 
operation. Guidelines to PED manufacturers on the test requirements, satisfactory 
test data, and operational characteristics of these devices should be published in 
order to provide operators with an appropriate means to evaluate PEDs for use. 
Examples of these devices include, but are not limited to some medical devices; 
asset tracking devices; data collection and monitoring devices; and devices for 
inventory management. (See Appendix E.) 
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Recommendation #24-The ARC recommends that the FAA promote and 
encourage airplane operators to develop a common device terminology (e.g., e
readers, smart phones, and tablet computers) when communicating to passengers 
about expanded usage policies. The ARC further recommends implementation of 
this recommendation be completed by November 30, 2013 to minimize confusion 
for the traveling public and allow the operator to clearly state which types of 
PEDs are allowed to be used onboard their airplanes and during which phase(s) of 
flight as outlined in the operator's usage policy. 

Recommendation #25-The ARC recommends. that the FAA encourage the 
airplane operators to provide to passengers lists of PEDs that may not be operated 
in flight, and make such information easily accessible through various media 
including printed material, websites, and audio or visual safety information. 

The public comments also included a proposal to support the expanded use of PEDs during flight 
via a mark that would indicate device compatibility with in-flight usage. The commenter 
correctly recognized that manufacturers in the consumer electronics industry are moving to 
electronic labeling for regulatory compliance and certification marking on devices with displays. 
Under the recommended policy for expanding the use of PEDs during flight, differentiating 
acceptable versus non-acceptable devices with certification or compliance markings, whether 
electronic or not, may be difficult or impossible for crewmembers to observe and verify, and 
susceptible to counterfeiting as well, and would therefore not be useful. 

Neither the FAA nor the FCC should mandate or otherwise encourage testing and/or labeling of 
PEDs as "safe" (from an EMI perspective) for use on airplanes. 

Manufacturers of PEDs should not be prevented from marking or labeling PEDs, electronically 
or otherwise, to indicate compliance with requirements (i.e., 00-160) related to crew or 
'passenger use of such PEDs on board airplanes. 

9.2 Communication Regarding PED Usage Policies 

Many passengers today do not understand the reasons for PED usage restrictions on board 
airplanes. For years, passengers have been asked to turn off devices below 10,000 feet. The 
industry should improve its communications to the traveling public such that the safety 
implications of PED usage in flight are clearly understood and accepted. Without standardized, 
consistent messages from the industry, passenger noncompliance will increase, confidence in the 
ability of the FAA and the operators to safely allow expanded use of PEDs will erode, and a 
nonstandard system of operator-dependent policies may emerge that further confuses the public. 

Moreover, public comments indicate the traveling public is aware of PED use by crewmembers, 
which at times may differ from what is permitted for passengers. One example is crewmembers' 
use of PEDs as Electronic Flight Bags (EFBs). Better understanding of why such differences 
exist would alleviate public confusion in this area. The FAA, operators and other industry 
stakeholders should collaborate to develop information to educate passengers on these 
differences, as well as develop recommendations for training provided to affected 
airline/operator employees. 
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Recommendation #26-The ARC recommends that the FAA and other stakeholders 
work together to develop messaging designed to better inform the public regarding why 
there would be restrictions on use of PEDs. 

Recommendation #27-The ARC recommends that regulators, industry representatives 
and members of the public collaborate on the development of standardized information 
for travelers, which will be available in multiple, pre-tested formats at ticket purchase, in 
seat-pocket magazines, as well as distributed through various mass media outlets. 

Recommendation #28-The ARC recommends that the FAA, in collaboration with the 
airline industry, explain to the public why there is a difference in PED usage policy for 
crewmembers versus passengers. 

Recommendation #29-The ARC recommends that such collaborative efforts include 
programs designed to ensure the validity and efficacy of public messaging, using 
appropriate research, development, testing, evaluation, and feedback processes. In 
addition to the typical methods used fQr messaging to passengers (e.g., crewmember 
announcements, website and kiosk pop-ups, inflight magazines), the ARC further 
recommends that public information campaigns also leverage social media resources and 
applications to better anticipate and manage public perception and behavior, as well as 
counter misinformation as necessary. 

---------- - ----------- - --
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10.0 CONCLUSION 

The ARC developed and agreed to the recommendations presented in this report, which address 
expanding the use of PEDs during flight without compromising the continued safe operation of 
airplanes in the national airspace system (NAS). The ARC designed its recommendations to 
allow for phased implementation consistent with stakeholder capabilities, as well as sufficient 
opportunity to engage in a public education campaign concurrent with publication of 
updated/revised guidance and the allowance for expanded PED usage. The members reached 
consensus on 28 of the 29 recommendations included in this report. Five members of the ARC 
dissented to the Method 2 allowance for expanded use of PEDs as set forth in Recommendation 
#10 above, and the dissenting position follows the recommendation. 

The ARC members and their respective organizations appreciated the opportunity to work with 
the FAA in studying the issue of expanding PED usage during all phases of flight and 
formulating recommendations. The ARC appreciates the cooperation and assistance of 
stakeholders from multiple sectors of the aviation industry, as well as the PED manufacturing 
industry, for providing information and data to the members. The members look forward to 
assisting the FAA in implementing the recommendations contained in this final report. 

-------------
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Ms. Frankie Berry (AFS-300) 

Ms. Andrea Copeland (ARM-200) 

Ms. D.K. Deaderick (AFS-200) 

Mr. Les Dorr (AOC-100) 

Mr. Brian Hint (AFS-430) 

Ms. Marci LaShells (AFS-320) 

Mr. Lee Nguyen (AFS-130) 

Mr. Steve Ramdeen (AIR-100) 

Ms. Monalisa Tindall (AFS-360) 

Mr. Ricky Chitwood (AFS-240) 

Mr. Brian Verna (AFS-360) 

Mr. Bob Warren (AFS-360) 
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APPENDIX B: ABBREVIATIONS & ACRONYMS 

Abbreviation/ Acronym 

14CFR 

A4A 

AC 

AFA 

AFS-200 

AFS-300 

AGC 

AGCC 

AIR-100 

ALPA 

AOC 

APEX 

ARC 

ARM 

ASCC 

AVS-1 

CAA 

CEA 

CI PAC 

CWA 

DFO 

OHS 

DOT 

DVD 

EASA 

Definition 

Title 14 of the Code of Federal Regulations 

Airlines for America 

Advisory Circular 

Association of Flight Attendants 

Air Transportation Division 

Aircraft Maintenance Division 

Office of the General Counsel 

Aviation Government Coordinated Council 

Aircraft Engineering Division 

Air Line Pilots Association, International 

FAA Office of Communications 

Airline Passenger Experience Association 

Aviation Rulemaking Committee 

FAA Office ofRulemaking 

Aviation Sector Coordinating Council 

FAA Associate Administrator for Aviation Safety 

Civil Aviation Authority 

Consumer Electronics Association 

Critical Infrastructure Partnership Advisory Council 

Communication Workers of America 

Designated Federal Official 

Department of Homeland Security 

Department of Transportation 

Digital Video Disc 

European Aviation Safety Agency 
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Abbreviation/ Acronym 

EFB 

EMI 

FAA 

FCC 

FM 

FOIA 

GAMA 

GBAS 

HAI 

HIRF 

IATA 

lCAO 

IEC 

IEEE 

NAS 

NASA 

NIPP 

PED 

PPD 

RAA 

RF 

RTCA 

SDR 

SIG 

SME 

SMS 

Definition 

Electronic Flight Bag 

Electromagnetic Interference 

Federal Aviation Administration 

Federal Communications Commission 

Frequency Modulation 

Freedom of Information Act 

General Aviation Manufacturers Association 

Ground Based Augmentation Systems 

Helicopter Association International 

High-intensity Radiated Fields 

International Air Transport Association 

International Civil Aviation Organization 

International Electro-technical Commission 

Institute of Electrical and Electronics Engineers 

National Airspace System 

National Aeronautics and Space Administration 

National Infrastructure Protection Plan 

Portable Electronic Devices 

Presidential Policy Directive 

Regional Airline Association 

Radio Frequency 

Radio Technical Commission for Aeronautics 

Service Difficulty Report 

Bluetooth Special Interest Group 

Subject Matter Expert 

Safety Management System 
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Abbreviation/ Acronym _D~e.:..:fi.:..:n.:.:it.:.:io;;.;;n..;.. ____________________ _ 

SRM Single-Pilot Resource Management 

SSA Sector Specific Agency(ies) 

TC Transport Canada , 

TSA Transportation Security Administration 

TSS Transportation Systems Sector 

TSSGCC Transportation Systems Sector Government Coordinating Council 

VOR VHF Omni Range 

WLAN Wireless Local Area Network 
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APPENDIX C: PED ARC CHARTER 

U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

Aviation Rulemaking Committee Charter 

Effective Date: 1/07/13 

SUBJECT: Portable Electronic Device Aviation Rulemaking Committee 

1. PURPOSE. This charter establishes the Aviation Rulemaking, Committee (ARC) for Portable 
Electronic Devices according to .the Administrator's authority under Title 49 of the United States 
Code (49 U.S.C.) 106(pX5). This charter outlines the committee's organii.ation, respoDSJoilities, 
and tasks. 

2. BACKGROUND. In 1966, the Federal Aviation Administration (FAA) first published 
regulations to ~ the issue regarding the use of portable electronic device (PED) on aircraft. 
The ntlcmaking was prompted after the 1958-1961 studies of PED interference concluded that 
portable frequency modulation (FM) radio receivers ca~ interfereµce to navigation systems 
such as VHF Omni Range (VOR) navigation systems. Toe ntlcmaking concluded that the aircraft 
operator was best suited to dctcnninc which .PEDs would not cause interference with the 
navigation or communication system on their aircraft. It further recognized that to require the 
FAA to'cooduct or verify tests of every conceivable PED, as an alternative to a determination 
made by the operator, was impractical and would place an excessive and unnecessary burden on 
the Agency. 

Toe potential for aircraft interference depends on the aircraft and its electrical and electronic 
systems, as well as the type of PED being used. Prior to fly-by-wire flight controls, the primary 
concern was the susceptibility of sensitive aircraft communication and navigation radio receivers 
to spurious radio frequency emissions from PEDs. Many of these aircraft using this older 
technology are still in service, and arc as susceptible today to interference as they were 45 years 
ago. When aircraft included fly-by-wire controls and electronic displays, the susceptibility of 
these~ systems also became a concern. Today's highly critical fly-by-wire controls and 
electronic displays are designed and certified to withstand interferenece from various radiated 
fields, including transmitting PEDs. However, not all aircraft electrical and electronic systems 
were designed to withstand th~ fields. These newer aircraft still have sensitive navigation, 
communication, arid surveillance radio receivers that may be susceptible at certain frequencies to 
spurious radio frequency emissions from PEDs. 

PEDs have changed considerably in the past few decades, and output a wide variety of signals. 
Some devices do not transmit or receive any signals, but generate low-power radio frequency 
emissions. Other PEDs, such as e-readers, are only active in this manner during the short time that 
a page is being changed. Of greater cooccm are intentional transmissions from PEDs. Most 
portable electronic devices have internet connectivity that includes transmitting and receiving 
signals wirelcssly using radio waves, such as Wi-Fi, Bluetooth, and various other cellular 
technologies. These devices transmit higher powered emissions and can generate spurious signals 
at undesired frequencies, particularly if the device is damaged. 

Since the initial ntlemaking. the FAA has led four industry activities to study PEDs as they have 
evolved. In the early 1990s, the variety of PEDs had grown to the point that the industry felt it 

Initiated By:AJM-232 
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could not keep up. The third industry activity was convened to review the overall risk of PED use. 
That study concluded that the risk of intcrfcrcncc from non-txansmitting PEDs such as tape or CD 
players and early personal computers was extremely low. The study detennined that airlines 
could adopt a broad PED use allowance policy during phases of flight where the impact of 
interference would be low, but that PEDs should not be used dwing the critical phases of flight 
The FAA agreed and developed an advisory circular which outlined this guidance as an 
acceptable lllethod of compliance for PED regulations. This gui4ance is still in use and is the 
basis for most airlines' current policy allowing broad use of non-txansmitting PEDs above 
10,000fcct 

Under today's FAA regulation, the aircraft operator is still responsible for dctennining which 
PEDs may be used and during which phase of flight this utiliz.ation may occur. The operators' 
PED policy dc:tcnnincs what'typcs of devices may be used on board theit aircraft and during 
which phase of flight The responsibility for enforcing an aircraft operator's PED policy typically 
falls on the cabin crew. On occasion, enforcement of a commcn:ial airline's PED policy results in 
a conflict bciwcen a flight attendant and a passenger. Noncompliance with crewmember safety 
instructions on the use of PEDs has icsulted in passengers being removed from an aircraft, and in 
some cases caused in-flight diversions. 

Cum:nt FAA regulations prohibit the use of PEDs during flight unless the aircraft operator has 
dctcnnfued the device will not cause interference with the navigation or communication systems 
on the.aircraft. Current guidance allows broad use ofDQn-transmitting PEDs during non-critical 
phases offlight without detailed study of specific PEDs. However, if an operator wishes to 
expand its PED use allowance, FAA policy and gui_dance is in place to allow PED IJ(jC, wit4 the 
proper testing and analysis, during any phase of flight The one exception is that Federal 
Communication Commission regulations prohibit the use of cellular devices while in-flight 

In August 2012, the FAA released a Federal Register notice request for comments (RFC) about 
key areas of FAA policy and guidance that are used by aircraft operators when they make these 
determinations. 

3. OBJECTIVES AND TASKS OF THE ARC. The PED ARC will provide a forum for the 
United States aviation community and PED manufacturers to review the comments received from 
the F~ Register notice. 

Recommendation Report. The PED ARC shall make recommendations to further clarify and 
provide guidance on allowing additional PEDs without compromising the continued safe 
operation of the aircraft. 

The ARC will submit a report detailing recommendations for allowing additional PED usage. 

4. ARC PROCEDURES. 
a. The ARC advises and provides written recommendations to the Administrator through the 

Associate .Admi.nistrator for Aviation Safety and acts solely in an advisory capacity. Once 
the ARC recommendations are delivered, it is within the discretion of the Administrator 
and the Associate Administrator for Aviation Safety to detennine when and how the 
report of the ARC is released to the public. 

2 
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b. The ARC may propose additional tasks as necessary to the Adminis1rator through the 
Associate Administrator for Aviation Safety for approval. 

c. ~ARC will submit a report detailing recommendations by 7/31/2013, on the technical, 
policy and proccdW'Bl guidance that the ain:raft operators need to safely expand the use of 
various types of PEDs throughout the entire flight. The co-chairs of the ARC will send 
the recommendation report to the Administrator through the Associate Administrator for 
Aviation Safety and the Director of the Office ofRulcmaking. 

d. The ARC may reconvene following the submission of its recommendations for the 
pwposes of providing advice and assistance to the FAA, at the discretion of the 
Administrator provided the charter is still in effect. 

e. The committee will discuss and present infonnalion, guidance, and recommendations that 
the members of the committee consider relevant to disposing of issues. 

f. The Administrator through the Associate Administrator for Aviation Safety may jointly 
issue additional taskings. including deliverable dates. 

5. ARC ORGANIZATION, MEMBERSHIP, AND ADMINISTRATION. 'Ibe committee will 
consist of members from the FAA including members from the Air Transportation Division 
(AFS-200), Aircraft Maintcoance Division (AFS-300), Aircraft F.ngineering Division (AIR-I 00), 
and the Chief Scientific and Technical Advisor for Electromagnetic Interference and Lightning. It 
will also consist of about 20 members, representing the following areas. 

• PED Manufacturers and Trade associations 

• Pilot and Flight Attendant Groups 

• Airline Operators and Associations 

• Passenger Representatives/Associations 

• Aircraft Manufacturers and Associations 

• Other U.S. and International Regulatory Authorities 

Each member or participant on the committee should represent an identified aviation community 
or conswner electronics segment with the authority to speak for that segment. To promote 
discussions, membership on the committee will be limited. Active participation and commitment 
by members is essential for achieving the committee objectives and for continued membership on 
the committee. The committee may invite additional participants as subject matter experts to 
support specialized work groups. 

The Administrator is the sponsor of the ARC and will select an industry cbaiJ(s) from the 
membership of the ARC and the FAA designated Federal official for the ARC. The FAA 
participation and support will come from all affected organizations within the agency. 

a. The ARC sponsor is the Administrator who: 
1. Appoints members or organi7.ations to the ARC; 
2. Receives all ARC rccolllIIlClldations and reports through the Associate Administrator 

for Aviation Safety; 
3. Selects industry and FAA members; and 
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4. Provides administrative support for the ARC, through the Flight Standards Service. 

b. 'lbe industry chair(s) will: 
1. Coordinate required committee and work groups (if any) meetings in order to meet the 

ARC's objectives and timelines; 
2. Provide notification to all ARC members of the time and place for each meeting; 
3. Ensure meeting agendas are established and provided to the committee members in a 

timely manner; 
4. Keep meeting minutes; 
5. Perform other responsibilities as required to ensure the ARC's objectives are met; and 
6. Provide a status update in writing to the Administrator through the Associate 

Administr!ltor for Aviation Safety at 3 months from the effective date of this charter. 

6. COST AND COMPENSATION. The estimated conservative cost to the Federal Government is 
approximately $50,000. Initial j>lans call for face.to-face meetings every other month. Bi-weekly 
telecons and/or polycoms will supplement these face-to-face meetings. Most meetings will take 
place in Washington, DC. All travel costs for Government employees will be the responsibility of 
the employee's organization. Non-Government representatives serve without government 
compensation and bear all costs related to their participation. 

7. PUBLIC PARTICIPATION. ARC meetings are not open to the public. Persons or 
organizations outside the ARC who wish to attend a meeting must get approval in advance of the 
meeting from a committee co-chairperson or designated Federal official. 

8. AVAILABILITY OF RECORDS. Consistent with the Freedom of Infonnation Act, Title 5, 
U.S.C., section 522, records, reports, agendas, working papers, and other documents that are 
made availaj)le to or prepared for or by the committee will be available for public inspection 
and copying at the FAA Aircraft Maintenance Division, Avionics Branch (AFS-360), 
950 L'Enfant Plaza, SW., Washington, DC 20024. Fees will be charged for information 
furnished to the public according to the fee schedule published in Title 49 of the Code of 
Federal Regulations, Part 7. 

You can find this charter on the FAA Web site at: 
http://www.faa.gov/rcgulatjons policiesfrulemakingf committees/documentsl 

9. DISTRIBUTION. This charter is distributed to clircctor-level management in the Office of the 
Associate Administrator for Aviation Safety, and the Office of Aviation Policy and Plans. 

10. EFFECTIVE DATE AND DURATION. This ARC is effective January 7, 2013. The ARC will 
remain in existence until July 31, 2013, unless sooner suspended, tcnninated or extended by the 
Administrator. 
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Issued in Washington, DC, on NOV 3 2012 

Acting Administrator 
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APPENDIX D: SAMPLE PASSENGER BRIEFING ANNOUNCEMENT 

Appendix D includes the sample Passenger Briefing Announcement developed by the PED ARC 
Safety Communications Subcommittee. 

The Safety Communications Subcommittee members suggested that the safety briefing for 
passengers that occurs before takeoff be standardized and that it include a statement(s) similar to 
the following, as applicable: 

• "This aircraft has not yet been assessed to tolerate emissions from electronic devices. 
Please power them off until an announcement is made that it is OK to tum them back on 
again." 

• "This aircraft tolerates emissions from electronic devices for all phases of flight, except 
during certain instrument-only landings, at which time the pilot will restrict usage of 
electronic devices to ensure safety." 

• "This aircraft tolerates emissions from electronic devices for all phases of flight. Please 
note, however, that the pilot is authorized to restrict use of electronic dev ices as necessary 
to ensure safe operation of the flight." 
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APPENDIX E: SHOW COMPLIANCE STANDARD FOR INACCESSIBLE PEDS IN 
FLIGHT 

In the case of PEDs that operate in the cabin or cargo areas of the aircraft and are not accessible 
by passengers or crewmembers during flight operation, PED manufacturers should provide 
satisfactory test data and documentation to operators for the determination on whether additional 
aircraft testing is needed. 

Devices that are often not accessible during flight operations include but are not limited to: 
embedded medical devices; data collection and monitoring devices; asset tracking and inventory 
management; and other PEDs that often include connectivity ( cellular, Wi-Fi40

, Bluetooth 41
, and 

radio frequency). For the purposes of this section, inaccessible PEDs do not include devices 
stowed by passengers in carry-on baggage intended for personal use. 

The following satisfactory test data and operational characteristics should be provided by the 
PED manufacturer to show PED compliance and safety without the need for operator led 
electromagnetic compatibility testing: 

(1) Satisfactory test report from a properly accredited, independent laboratory for RTCA 
D0-160, Section 21 categories H radiated emissions testing. This testing must include 
the PED configured with any peripheral probes or other attachments that would be used 
during flight operation; 

(2) PED operational characteristics with automated and prolonged radio suspension in 
flight must include multiple modes of redundancy ("automatic airplane mode") or 
verification that no radio transmitter is used; 

(3) Report containing the operational description, technical specifications, product label, 
and images of the PED and any peripheral attachments; 

(4) Failure Mode and Effects Analysis report (FMEA) of the PED and any peripheral 
attachments; and 

(5) Declaration of stringent design and production controls in place during PED 
manufacturing. 

40 Wi-Fi is defined as "wireless local area network (WLAN) products that are based on the Institute of Electrical and 
Electronics Engineers' (IEEE) 802.11 standards". Wi-Fi is a trademark of the Wi-Fi Alliance. 
4 1 Bluetooth is managed by the Bluetooth Special Interest Group (SIG). The SIG is the body that oversees the 
development of Bluetooth standards and the licensing of the Bluetooth technologies and trademarks to 
manufacturers. The SIG is a privately held, not-for-profit trade association founded in September 1998. 

---· ---- --- --- ----
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APPENDIX F: AVIONICS SYSTEM FUNCTIONAL HAZARD RISK ASSESSMENT 

Appendix F includes the complete Avionics System Functional Hazard Risk Assessment 
developed and documented by the PED ARC Safety Assessment Working Group, as submitted 
to the PED ARC on September 16, 2013. 

-- ------ -------
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Federal Aviation 
Administration 

FAA/AFS-360 

September 25, 2013 

Portable Electronic Device (PED) Aviation Rulemaking Committee 
Avionics System Functional Hazard Risk Assessment 

Summary 

The ARC has determined that in order to expand PED use to certain phases of flight, an 
assessment of the risks must be made. To assist operators in making the safety 
determination, the FAA will develop a risk assessment based on the information and 
data available at this time. This paper outlines the approach used to establish the safety 
risk assessment, documents the assumptions and provides operators with a base lined 
risk assessment that they can use when developing their PED allowance usage policy. 
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1. Background 
1.1. During its deliberations, the ARC recommended that the FAA conduct a safety 

management system (SMS) risk assessment and engage safety experts on its staff 
and across industry to look for hazards associated with PED interference potential. 

1.2. While the PED ARC membership included some system expertise to identify 
hazards, the ARC suggested that a more focused group could develop a complete 
list of hazards, assessed to SMS standards. 

1.3. To support expanded PED use recommendations proposed by the ARC, this safety 
risk assessment was accomplished to assist the operators when determining if 
expanded use of PEDs is acceptable for their aircraft and operations. 

1.4. This assessment looks at the technical risks associated with PED induced failures to 
avionics systems. It is intended to be used as a tool in conjunction with other 
operational considerations. Considerations such as PED stowage, crew and 
passenger education, or other operational issues must be addressed when 
expanding passenger use of PEDs to other phases of flight. 

1.5. This assessment reviews the avionics systems and functions that were available and 
prevalent at the time of the review. 

2. Acknowledgement 
The ARC Chair thanks the numerous FAA and industry experts that performed initial 
research and contributed information for this study. Additionally, we would like to 
recognize the contributions of the following individuals who have volunteered their 
significant time and expertise to this effort: 

Captain Chuck Cook, JetBlue 
Richard Jennings, FAA 
Rick Kessel, ALPA 
Billy Martin, Cessna 
Erik Miller, American Airlines 

Michelle Schopp, EJM 
Tim Shaver, FAA 
Brian Verna, FAA 
Dave Walen, FAA 

3. System Functional Hazard Risk Assessment 
This assessment is broken down into six basic areas of consideration. 

• Hazard identification - Identify hazards and consequences 

• Risk analysis - Analyze hazards and identify risks 

• Risk assessment - Consolidate and prioritize risks 

• Likelihood Assessment - Assess probability 

• Decision making - Identify mitigations and controls; and 

• Validation - Evaluate results for further action. 
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4. Hazard Identification 
4.1. This assessment identifies and classifies functional failure conditions associated 

with the operation of the aircraft systems, with a hazard classification of major and 
above. These functional failure conditions are placed into two categories based on 
the types of interference coupling mechanisms to which the systems are 
susceptible. For the purpose of this assessment, those categories are "front door" 
coupling and "back-door" coupling to the susceptible systems. 

To address these problems, in 2003 the FAA tasked RTCA42 with development of 
design certification standards to ensure that aircraft systems would tolerate PED 
emissions. These design standards ensure the coupling paths are at the level to 
ensure protection from both front door and back door emissions. 

Assumption: Aircraft systems that comply with the design tolerance 
requirements established in RTCA D0-307 as discussed in FAA 
Advisory Circular (AC) 20-164 need no further systems level 
functional hazard safety risk analysis. 

4.2. Back Door Coupling 

Intentional RF emissions from transmitting portable electronic devices have the 
potential to interfere with aircraft electrical and electronic systems by the emitted 
signal coupling to cables or directly into the aircraft system equipment. The potential 
for interference depends on the strength of the PED transmitted signal, and the 
aircraft system susceptibility at the specific frequency of the PED transmission. 

4.2.1. Some aircraft electrical and electronic systems are protected against the effects 
of electromagnetic interference, particularly against high intensity radiated fields 
(HIRF), and both the direct and indirect effects of lightning. The system tolerance 
to RF fields depends on the system criticality and its location in the aircraft. The 
aircraft system HIRF and lightning protection provide sufficient immunity to the 
back door effects of PEDs43

• 

4.2.2. Since 1986, the FAA has required compliance to the HIRF requirements, 
implemented through special conditions. This history of the application of HIRF 
requirements is explained in the preamble of the 2006 notice of prosed 
rulemaking44

. HIRF special conditions were applied to systems whose failure or 
malfunction would prevent continued safe flight and landing of the aircraft. The 
majority of aircraft certified since 1989 were also certified to the JAA/EASA 
special conditions, which required compliance to Major, Hazardous and 
Catastrophic failure conditions, in similar fashion to the existing rule. 

42 RTCA 00-307 "Aircraft Design and Certification for Portable Electronic Device (PED) Tolerance" and AC 20-164 
"Designing and Demonstrating Aircraft Tolerance to Portable Electronic Devices". 

· 
43 See RTCA 00-307 "Aircraft Design and Certification for Portable Electronic Device (PED) Tolerance", paragraph 
2.2.3 for further discussion. 
44 See Docket No. FAA-2006-23657, Not ice No. 06-02 for full information. Available at www.regulations.gov 
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4.2.3. The risk analysis accomplished in Appendix 1 provides information about the 
protections provided by HIRF requirements and the residual risk factors for back
door interference. 

Assumption: Critical aircra'ft systems in the analysis included in Appendix 1 
is assumed to meet the design High Intensity Radiated Field 
(HIRF) design criteria and therefore are not susceptible to Back
door interference. Refer to the aircra'ft Type Certificate Data 
Sheet (TCDS) for the certification basis at the original date of 
manufacture, a list of the applicable certification regulations, 
and Special Conditions compliance. 

4.2.4. Some aircraft have wireless connectivity systems installed for passenger use. 
During certification of these systems, specific tests were performed to ensure 
that back-door interference from PEDs communicating with the wireless 
connectivity system does not occur. Those tests are defined as part of an issue 
paper. See FAA AC 20-166 "Issue Paper Process" for more details on issue 
papers used during the wireless system certification. The tests use a portable 
wireless IEEE 802.11 a/b/g/n transmitter emulator consisting of a signal 
generator, amplifier and transmitting antenna. The radiated power of the 
emulator is 36 dBm (4 watts) EIRP. The emulator antenna is positioned 
throughout the airplane cabin and flight deck including positions at cabin seats, 
aisles, galleys, crew rest areas, lavatories and the cockpit or flight deck. During 
the tests, all aircraft systems that are Required by regulations (such as 
flight/cockpit recorders) , or have Major, Hazardous and/or Catastrophic, failure 
conditions (such as primary flight displays and electronic engine controls, etc.) 
are monitored to ensure proper performance. This emulation test does not take 
place of HIRF or D0-307 certification which requires testing across a much wider 
frequency spectrum. However, it ensures that the maximum expected power 
levels from the normal T-PED systems will not introduce back-door interference 
to the critical systems when operated. The operator must accomplish a review of 
the data used during wireless connectivity system certification and verify that the 
testing shows that the systems critical to the expanded phase of flight were PED 
tolerance tested. The operators may use that to support their PED allowance 
determinations for those flight phases. 

Assumption: 

Note: 

Aircra'ft systems with major, hazardous and catastrophic failure 
conditions that have been tested during certification of wireless 
system installations and found to comply with backdoor 
interference requirement may use that testing in lieu of D0-307 
certification as applicable. 

At the time of this writing, use of cellular technology is 
prohibited in flight per FCC regulati_ons. If the operator intends 
to use cellular technology in flight, or if the operational 
environment changes in such a way that cellular use becomes 
prevalent, then additional testing of aircra'ft systems may need to 
be accomplished for back door interference effects. 

Appendix F: Avionics System Functional Hazard Risk Assessment Page F-7 



A Report from the PED ARC to the FAA 

4.3. Front Door Coupling 

4.3.1. This type of interference coupling mechanism occurs in the operational band of 
the avionics receivers. The spurious emissions from PEDs received by the 
aircraft radio receiver antennas can potentially interfere with aircraft radio 
receivers. 

4.3.2. Current PED production specifications tend to increase front door effect safety 
margins (decrease probability of PED interference) due to a reduction in both 
power output and unintentional (spurious) emissions from PEDs. There are 
several reasons for this: 

• Miniaturization of the electronics to save power. 
• Large reduction in power consumption in the non-active state, driven 

primarily by the desire to extend battery life. 
• Current prevalent PED design incorporates multiple transmitters within the 

same unit, which requires isolation and drives a reduction of spurious 
emissions to ensure compatibility within the unit itself. 

• Typical consumer PED design tends to be characterized as 'digital', rather 
than 'analog', which reduces the broadband emissions when compared to 
older electronic devices. Devices that contain certain design elements like a 
motor or DC-DC converter (e.g. CD players, older robotic toys) could 
produce fairly significant emissions and introduce a front door coupling 
issues. 

In addition, many of the same mitigations given for PEDs are also applicable to 
modern avionic systems, which are becoming much more digital in design. These 
systems (though still susceptible to front door effects, such as the broadband, 
spurious emissions prevalent in PEDs, that could possibly degrade or undermine 
the availability of the function) are much less susceptible to the front door effects 
that would result in "misleading information" which is generally accepted as the 
greatest threat presented by the PEDs to the safety of the aircraft. 

4.3.3. This assessment establishes severity classifications based on the level required 
for system installation certification. The severity classifications provided in this 
analysis were established using the Functional Hazard Assessment (FHA) of 
several aircraft and avionics manufacturers, as well as other FAA operational 
safety assessments and FAA advisory circular guidance materials. These 
included both large transport airplanes certificated under 14 CFR Part 25 and 
smaller airplanes certificated in the normal and commuter categories. 

A FHA is conducted at the beginning of the aircraft/system development cycle. It 
identifies and classifies the failure condition associated with the aircraft functions 
and combinations of aircraft functions. These failure condition classifications 
establish the safety objectives and are the means used by the manufacturers to 
define design requirements and develop a system architecture capable of 
meeting the requirements of 14 CFR 25.1309. The FHA process ensures that 
the required design features and operational aspects are provided in the finished 
aircraft or avionics system design. 

A system level FHA is also a qualitative assessment which is iterative in nature 
and becomes more defined as the system evolves. It considers a failure or 
combination of system failures that affect an aircraft function 

·---- ... -- -- -
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In order to make this approach applicable to as broad a range of applications as 
possible, the assessment accomplished in this report builds upon existing FHAs 
by reviewing the system failure modes with respect to a 'front door' interference 
event potentially introduced with the expansion of PED use, and assesses the 
operational effect of the failure mode in various phases of flight. 

In general , broadband PED spurious emissions with noise-like characteristics 
increase the noise floor of the affected aircraft radio receivers, distorting low level 
desired signals until they are no longer usable. This effectively increases the 
level of the desired signal necessary for proper communication or guidance, 
decreasing the maximum operating range for the aircraft radio system. Narrow 
band spurious emissions from PEDs with continuous wave (CW) characteristics 
can also be received by the aircraft radio receivers and detected as a valid 
signal, resulting in erroneous responses from system receivers. Broadband 
spurious emissions are likely to be more of a threat than narrowband emissions 
which require a worst-case combination of conditions to affect the avionics 
receivers. Relevant avionics system failure modes can be classified into three 
basic categories. 

• Denial of service - This failure condition prevents the avionics receiver 
system from receiving the desired signals rendering the system 
functionally inoperative. 

• Degradation of service - This failure condition inhibits the avionics 
receiver system from optimal performance. In some instances the 
accuracy of the system may be degraded. In others, the system's 
receiver range may be degraded. 

• Misleading information - This failure condition causes the system to 
provide misleading information without introducing a system failure and 
may not be obvious to the crew. 

PED interference that introduces these failure modes are an occurrence whose 
origin is distinct from the airplane. These are produced as an unintended 
consequence of PED usage. 

Note: The failure modes used in this analysis are not intended to 
cover intentional interference, malicious intent or sabotage. 

Each avionics receiver system has been evaluated to determine the impact these 
failures could have on the system. Like HIRF, system architecture such as 
placement of receiver system antennas, could result in common cause failures. 
These common ca~se events or failures can bypass or invalidate redundancy or 
independence of some systems. This analysis considers common cause failures 
when reviewing potential mitigation and controls. 

--·-------- ---
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4.3.4. Avionics Receiver System Analysis 

4.3.4.1. ADF, HF and HF Datalink 

The ADF, HF voice, and HF datalink radios, which operate at frequencies 
below 30 MHz, have been determined in RTCA D0-294 and D0-307 to have 
sufficient protection from PED emissions and does not require further 
analysis. This is because the physics of PED emissions in these frequency 
ranges preclude meaningful emissions at these frequencies. Since PEDs are 
physically small, they cannot radiate frequencies with wavelengths 
significantly larger than the dimension of the PED. For example, the 
wavelength of the upper frequency range of the HF voice transmitter (30 
MHz) is 10 meters, resulting in a quarter wavelength of 2.5 meters and one
tenth wavelength (where radiators begin to act as transmission lines) of 1 
meter, which is much larger than the typical PED. 

4.3.4.2. Marker Beacon 

The Marker Beacon system has been determined in RTCA 00-294 and D0-
307 to have sufficient protection from PED emissions and does not require 
further analysis. This is because the statistical PED emissions reported in 
RTCA 00-307, Table 4-5 are already significantly lower than the aggregate 
receiver interference threshold. Thus, the Marker Beacon system is not 
affected by PED-induced spurious emissions. 

4.3.4.3. Instrument Landing Systems (ILS) 

4.3.4.3.1. Localizer45 
- The Localizer (LOC) provides a reference signal aligned 

with the runway centerline and deviation signals when the airplane is 
displaced left or right of the extended runway centerline. The linear 
coverage area for this signal is approximately 3 degrees either side of 
the extended runway centerline from a point emanating at the far end 
of the runway. The LOC data are displayed to the crew on the 
primary flight displays. 

The localizer transmitter operates on one of 40 ILS channels within 
the frequency range of 108.10 to 111.95 MHz. The signal transmitted 
by the localizer consists of two vertical fan-shaped patterns that 
overlap, at the center. They are aligned with the extended centerline 
of the runway. The right side of this pattern, as seen by an 
approaching aircraft, is modulated at 150 Hz . The left side of the 
pattern is modulated at 90 Hz. The overlap between the two areas 
provides the on-track signal. 

The width of the navigational beam may be varied from approximately 
3° to 6°, with 5° being normal. It is adjusted to provide a track signal 
approximately 700 ft wide at the runway threshold . The width of the 
beam increases so that at 1 O NM from the transmitter, the beam is 
approximately one mile wide. 

45 RTCA/00-195, Minimum Operational Performance Standards for Airborne /LS Localizer Receiving 
Equipment Operating within the Radio Frequency Range of 108-112 MHz, Prepared by SC-153, November 17, 

1986. 

---- - ·-·---
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With special authorization, the localizer system can be also used 
for low visibility take-off guidance. Operators may be authorized 
takeoff minimums with a visibility of 300 feet runway visual range 
(RVR). For these operations, the airport ground localizer 
equipment must meet stringent requirements. The airport facility 
must also have certain equipment installed and operating. These 
include taxiway lead-on lights serving the takeoff runway; at least 
two RVR sensors and High Intensity Runway Lights (HIRL). 

Note: This assessment does not address low visibility localizer 
take-off operations. If an operator chooses to allow PED use 
during these operations, they must assess the associated 
risks. The failure modes for the localizer function remain the 
same as in this assessment, however the hazard levels for 
the failures were not available when this assessment was 
completed and must be determined. 

4.3.4.3.2. Glide Slope46 The ILS glide slope provides a vertical flight path 
(nominally 3 degree descent angle) to a point in the landing zone 
of the runway. The vertical coverage is approximately 0.7 
degrees on either side of the vertical reference path. The GS data 
is displayed to the crew on the primary flight displays. The GS 
signal is transmitted on a carrier frequency using a technique 
similar to that for the localizer. The center of the glide slope signal 
is arranged to define a glide path of approximately 3° above 
horizontal (ground level). The beam is 1.4° deep (0.7° below the 
glide-path center and 0.7° above). 

The ILS glide slope is produced by a ground-based UHF radio 
transmitter and antenna system, operating at a range of 329.30 
MHz to 335.00 MHz and is also modulated with 90 Hz and 150 Hz 
tones, with a 50 kHz spacing between each channel. The 
transmitter is located 750 to 1,250 feet (ft) down the runway from 
the threshold, offset 400 to 600 ft from the runway centerline. 

The pilot (or the autopilot) controls the aircraft so that the glide 
slope indicator remains centered on the display to ensure the 
aircraft is following the glide path to remain above obstructions 
and reach the runway at the proper touchdown point (i.e., it 
provides vertical guidance). 

46 RTCA/00-192, Minimum Operational Performance Standards for Airborne /LS Glide Slope Receiving 
Equipment Operating within the Radio Frequency Range of 328.6 -335.4 MHz, Prepared by SC-153, July 19, 
1986 

------------------- -- - - ---
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4.3.4.3.3. 

----- -------

EMI Failure Modes - Because of the type of signal transmitted by 
the ILS, the applicable failure modes are denial of service, 
degradation of service and misleading information. The operation 
of the ILS system usually requires the antennas for redundant 
systems (when installed) to be located in close proximity. Due to 
antenna placement, it is possible that redundant ILS systems may 
suffer simultaneous interference events (common mode failures). 

Denial of service is similar to an inoperative localizer ground 
station. The interfering PED(s) would prevent the aircraft system 
from receiving the desired signal. The aircraft system would 
indicate or "flag" this failure to include blanking of the ILS 
indication of the displays. 

Degradation of service is very similar to denial of service. The ILS 
system may or may not indicate a failure flag , and may appear as 
though the reference signal is too weak to be received (i.e. out of 
range). A momentary flag, or brief needle deflections, or both, may 
occur. This is similar to when obstructions or other aircraft pass 
between the transmitting antenna and the receiving aircraft. 

Misleading information is when the aircraft system is affected by 
PED interference in such a way that the system displays the 
incorrect information. The ILS data is used by the flight director 
displays and autopilot to guide the aircraft on final approach. 
When used for a coupled autopilot approach, ILS signals 
autonomously control the flight path of the airplane. EMI induced 
dithering of ILS position data during coupled approach operations 
could cause erratic aircraft motion and/or the aircraft to be 
improperly positioned during the approach. 

The localizer and glide slope receivers are susceptible to noise
like interference and to single-frequency continuous wave (CW) 
interference from PED emissions. The localizer and glide slope 
receivers detect signals in 90 and 150 Hz sidebands around the 
carrier frequency and provide guidance signals based on the 
amplitude ratio for the 90 and 150 Hz sidebands. Noise-like 
interference and CW interference result in errors in the indicated 
guidance signals. CW interference can also result in the receiver 
locking on to the interfering signal instead of the intended carrier 
signal, again resulting in indicated guidance signal errors. 
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4.3.4.3.1. EMI Failure Effects - The failure effects associated with ILS 
systems are listed in Appendix 2, table reference number 1.00. 
The failure condition classification (defined in section 4 of this 
document) of the ILS systems functions range minor effects to 
catastrophic effects depending on the usage and level of 
integration with other systems. 

4.3.4.4. VHF Omnirange47 (VOR) 

4.3.4.4.1. A VOR is a ground-based electronic navaid transmitting 360° 
azimuth signals on assigned carrier frequencies ranging from 
108.0 to 117 .9 MHz. The VOR uses a reference signal and a 
variable signal to transmit the bearing information. The reference 
signal is a 30 Hz signal radiated omnidirectionally in 360 degrees 
of azimuth with a constant phase. The variable signal is also a 30 
Hz signal which rotates around the ground station at a set speed 
(varies depending on type of VOR) and the signal phase varies 
with respect to direction of transmission. 

In the composite VOR signal, the carrier is transmitted from one 
antenna and the sidebands are transmitted from a separate 
antenna. In space these two signals will produce an amplitude 
modulated signal. A 9960 Hz sub-carrier frequency is deviated by 
+ or - 480 Hz at a 30Hz rate. Then the frequency modulated sub
carrier is amplitude modulated on the carrier. Radial information 
is derived from the difference in time between the two signals. 
The resulting phase difference is used by the airborne equipment. 

The VOR function and display varies. An Omni-Bearing Indicator 
(OBI) is the traditional VOR indicator used in general aviation. It 
consists of a knob to rotate an "Omni Bearing Selector" (OBS), 
and the OBS scale around the outside of the instrument, used to 
set the desired course. The display's "course deviation indicator" 
(COi) is centered when the aircraft is on the selected course, or 
gives left/right steering commands to return to the course. A TO
FROM indicator shows whether following the selected course 
would take the aircraft to, or away from the station. On electronic 
displays, the Horizontal Situation Indicator (HSI) combines 
heading information with the navigation display. 

47 RTCA/D0-196, Minimum Operational Performance Standards for Airborne VOR Receiving Equipment Operating 
within the Radio Frequency Range of 108-117.95 MHz, Prepared by SC-153, November 17, 1986 
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In addition to traditional en route and approach navigational 
functions provided by direct use of VOR, its use has also been 
incorporated into various flight management systems (FMS) as a 
method to update the position accuracy of these systems. The 
FMS Area Navigation (RNAV) function provides navigation display 
based on the system's navigation database. Typically, position 
updates from at least two VOR stations, or one VOR/DME station 
is required by these systems to indicate the aircraft position on a 
moving map, or display course deviation relative to a waypoint 
(virtual VOR station). 

4.3.4.4.2. EMI Failure Modes - Because of the type of signal transmitted by 
the VOR, the applicable failure modes are denial of service, 
degradation of service and misleading information. The operation 
of the VOR system usually requires the antennas for redundant 
systems (when installed) to be located in close proximity. Due to 
antenna placement, common mode failures for this system are 
possible. 

Denial of service is similar to an inoperative VOR ground station. 
The interfering PED(s) would prevent the aircraft system from 
receiving the desired signal. The aircraft system would indicate or 
"flag" this failure to include blanking of the VOR indication of the 
displays. 

Degradation of service is very similar denial of service. The VOR 
system may or may not indicate a failure flag, and may appear as 
though the reference signal is too weak to be received (i.e. out of 
range) . A momentary flag , or brief needle deflections, or both, may 
occur. 

Misleading information is when the aircraft system is affected by 
PED interference in such a way that the system displays the 
incorrect information. The VOR data is used by the flight 
management system or traditional indicator to provide navigational 
direction to the pilots. EMI induced dithering of VOR position data 
during operation could cause the aircraft to be improperly position 
for navigation or non-precision approach. 
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The VOR receivers are susceptible to noise-like interference and 
to single-frequency continuous wave (CW) interference from PED 
emissions. The VOR systems detect the variation in signal phase 
and time to determine the correct course for the system. Noise
like interference and CW interference result in errors in the 
indicated guidance signals. CW interference can also result in the 
receiver locking on to the interfering signal instead of the intended 
carrier signal, again resulting in indicated guidance signal errors. 

4.3.4.4.3. EMI Failure Effects - The failure effects associated with VOR 
systems are listed in Appendix 2, table reference 2.00. The failure 
condition classification (defined in section 4 of this document) of 
the VOR systems functions range minor effects to hazardous 
effects depending on the usage and level of integration with other 
systems. 

4.3.4.5. VHF Comm (including Voice and VOL Modes, 2 and 3) 

4.3.4.5.1. VHF Communication 

Very High Frequency Communication is the standard civil aviation 
short range communication system. VHF Comm operates in the 
frequency band from 118.000 MHz to 137 MHz. VHF is used by 
ground control facilities and aircraft or by aircraft and other aircraft on 
one of 760 possible frequency channels with 25 kHz spacing between 
channels. Current International Civil Aviation Organization (ICAO) 
regulations require VHF channel spacing of 8.33 kHz. This expands 
the number of available VHF channels to 2280. Another VHF service 
available is weather information transmitted from ground stations. 

VHF uses line of sight space wave transmissions with a theoretical 
range of 123 miles between an aircraft at a height of 10,000 ft and a 
ground station at sea level. In practice, however, useable range will 
also vary depending upon factors such as transmitter power, receiver 
sensitivity, atmospheric and temperature conditions, ground station 
geographical situation, and any obstruction in between aircraft and 
ground station (i.e. mountains, hills and trees). As a general rule, 
satisfactory two-way communication can typically be maintained up to 
200 miles dependent on the aircraft height. 

The principle operations of VHF voice and data systems are divided 
into three categories; Air Traffic Services (ATS), Aeronautical 
Operational Control (AOC), and Aeronautical Administrative 
Communications (AAC). ATS and AOC are services required for the 
safety and regularity of flight. AAC messages are associated with the 
airline commercial management communications. 

VHF Voice Comm radio operations use amplitude modulation, 
predominantly, double sideband modulation of the assigned VHF 
carrier frequency for voice communication. Four VHF channels, 
136.900, 136.925, 136.950, and 136.975 MHz are reserved for data 
communications worldwide. 
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4.3.4.5.2. 

VHF Digital Link (VOL) has defined standards for VOL Modes 2-4 
which provide different capabilities. VOL Mode 2 operation is 
based on the Carrier Sense Multiple Access (CSMA) scheme to 
support data link compatibility. VOL Mode 3 allows simultaneous 
voice and data link capability using the Time Division Multiple 
Access (TOMA) architecture. 

A VOL Mode 2 CSMA transmitter uses feedback from the receiver 
to determine whether another transmission is in progress before 
initiating a transmission. If a carrier is sensed, the station waits for 
the transmission in progress to finish before initiating its own 
transmission. The VOL Mode 2 uses a 25 kHz spaced VHF 
channel of a modulation scheme called Digital 8-Phase Shift 
Keying (D8PSK) providing a data rate of 31.5 kilobiVsecond. This 
is the highest data rate that can be achieved in a 25 kHz channel 
with a maximum range of 200 nautical miles. This required the 
implementation of VHF digital radios. 

VOL Mode 3 uses the D8PSK modulation scheme and the TOMA 
media access control scheme. VOL Mode 3 allows for functionally 
simultaneous voice and data link. 

EMI Failure Modes - Because of the type of signal transmitted by 
the VHF Comm, the applicable failure modes are denial of service 
and degradation of service. Misleading information is not 
considered a viable failure mode. The VHF antennas are installed 
at various locations on the aircraft, typically not in close proximity. 
This significantly decreases the likelihood of common mode 
failures. 

Denial of service for VHF Comm can occur in basically two ways. 
For voice communications, EMI can cause audible tone 
interference at a high enough level that desired communication 
voice reception may become completely unintelligible. For voice 
and data communications, the interfering signal can also block the 
receipt of the tuned channel. 

Degradation of service is very similar to denial of service. For 
voice communications, EMI induced audible tone interference 
occurs at a lower level or intermittently at a higher level, rendering 
desired voice communication reception difficult. For data 
communications, the interfering signal can also block or corrupt 
the receipt of messages. 

--------
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Misleading information is not considered a viable failure mode. 
VHF Comm voice and data services provide audible and visual 
data to the pilots. EMI interference cannot introduce audible or 
data communications that are contrary to what is intended. While 
it may be argued that loss of individual parts of a voice string or 
blockage of individual data messages could result in 
misunderstanding of the desired communication, these faults are 
caused by denial or degradation of the receipt of the intended 
signal, not as a result of introduction of misleading information. 

4.3.4.5.3. EMI Failure Effects - The failure effects associated with VHF 
Comm systems are listed in Appendix 2, table reference 3.00. 
The failure condition classification (defined in section 4 of this 
document) of the VHF Comm systems functions range from minor 
effects to major effects depending on the number of 
communication systems are affected and the ability of the crew to 
select and use another communications system. 

4.3.4.6. Distance Measuring Equipment (DME) 

4.3.4.6.1. DME is a radio aid for short and medium-distance navigation. It is a 
secondary type of radar that allows several aircraft to simultaneously 
measure their distance from a ground reference (DME transponder). 
The distance is determined by measuring the propagation delay of a 
radio frequency (RF) pulse that is emitted by the aircraft transmitter 
and returned at a different frequency by the ground station. 

-- ------------

The DME provides distance to a runway when the DME is collocated 
with an ILS station. En route or terminal area distance information is 
provided when a DME is collocated with a VOR. 

DME equipped aircraft transmit encoded interrogating pulse pairs on 
the beacon's receiving channel. The beacon replies with encoded 
pulse pairs on the airborne equipment's receiving channel, which is 
63 MHz apart from the beacon's channel. The DME transmits and 
receives in the range 962-1213 MHz. The transmitted pulses are 
paired 12 µsec apart, each pulse lasting 3.5 µsec. The pulse-pair 
repetition rate ranges from 5 to 150 pulse pairs per second. 

The interval between the interrogation emission and the reply 
reception provides the aircraft with the slant range information from 
the ground station; this information displays on the cockpit indicator. 

The aircraft's receiver receives and decodes the transponder's reply. 
Then it measures the lapse between the interrogation and reply and 
converts this measurement into electrical output signals. The beacon 
introduces a fixed delay, called the reply delay, between the reception 
of each encoded interrogating pulse pair and the transmission of the 
corresponding reply. 
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4.3.4.6.2. 

The transponder periodically transmits special identification pulse 
groups that are interwoven with the reply and squitter pulses; the 
aircraft decodes these special pulses as Morse tones keyed with 
the beacon code identification. 

EMI Failure Modes - Because of the type of signal transmitted by 
the DME system, the applicable failure modes are denial of 
service and degradation of service. Misleading is not considered 
as a viable failure mode. The DME systems may be susceptible 
to both broad and narrow band PED interference emissions. The 
antennas for redundant systems (when installed) are usually 
located in close proximity. Due to antenna placement, common 
mode failures for this system are possible. 

Denial of service is similar to an inoperative DME system. The 
interfering PED(s) would prevent the aircraft system from 
receiving the desired signal. The aircraft system would lose the 
distance indication and may or may not indicate or "flag" this 
failure. 

Degradation of service shares some of the same failures denial of 
service. The DME system would experience data dropout and no 
replies to a portion of the interrogations. The PED interference 
may cause individual data dropouts caused by disruption to the 
received pulse signals. The system may or may not indicate an 
intermittent failure flag. 

Misleading information is not considered a viable failure mode. 
The information used by DME systems consist of pulsed pairs that 
vary in both time and frequency. The aircraft's receiver uses a 
stroboscopic technique to recognize the replies to its own 
interrogations among the many other pulses transmitted by the 
beacon. Each reply to a DME interrogation is offset in time by 
50ms. The distance to the station is then derived by determining 
the signal in space transmission time between the interrogation 
and the reply paired pulses. In order for a PED EMI to cause 
misleading information. it would have to introduce a random 
combination of pulses that are the same shape and frequency of 
the intended signal. The introduced pulse then would have to be 
timed with the receipt of the interrogation replay. Finally, the 
timing of the pulsed paired separation would have to correlate with 
the specific equation that would cause the system to indicate 
consistent distance information. The probability for this type of 
failure to occur is so extremely low that this failure mode is not 
considered viable. 

4.3.4.6.3. EMI Failure Effects - The failure effects associated with DME 
systems are listed in Appendix 2, table reference 6.00. The failure 
condition classification (defined in section 4 of this document) of 
the DME systems functions are minor effects. 
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4.3.4.7. Transponder Systems 

The avionics transponder systems include Mode AJC Transponder 
Receiver; Mode S Transponder Receiver systems; Universal Access 
Transceiver (UA T) and Automatic Dependent Surveillance Broadcast 
(ADS-B) 

4.3.4.7.1. 

4.3.4.7.2. 

------

Mode A/C Transponder - The Mode AJC Air Traffic Control Radar 
Beacon System (ATCRBS), is a secondary surveillance radar 
system developed for use within the air traffic control system for 
more precise position reporting of planes. It is used in conjunction 
with the primary radar, to determine the presence of planes in the 
airspace. ATCRBS supplements this positional information with 
positive identification and altitude information, allowing controllers 
to track each plane more precisely and efficiently. 

The A TCRBS system is an interrogation-based system that is 
comprised of a ground-based interrogator and an on-plane 
transponder. On the ground, an A TCRBS sensor sends out an 
interrogation signal (using the 1030 MHz frequency band) from a 
rotating antenna to aircraft flying in its sector. Aircraft that are 
equipped with transponders receive these interrogations and send 
back a reply (using the 1090 MHz band). There are two primary 
types of interrogations; Mode A interrogations are used for plane 
identification information, and Mode C interrogations are used for 
altitude information. 

Mode S Transponder - The Mode S transponder provides the 
functions of existing ATCRBS transponders; (Modes A and C; 
identification and altitude reporting) but because of its design 
characteristics, is able to do so in a more efficient manner. 

Each interrogation contains the unique address of the aircraft for 
which it is intended. A Mode S transponder receiving an 
interrogation examines it for its own address. If the address 
corresponds, the transponder generates and transmits the 
necessary reply; all other aircraft ignore the interrogation. 

This type of interrogation management ensures that no 
overlapping replies arrive at the interrogator's antenna and 
prevents random replies from interrogators with overlapping areas 
of coverage. This technique improves Secondary Surveillance 
Radar (SSR) performance and increases system capacity. 

The operation of Mode S transponders by the flight crew is 
identical to conventional transponders (ATCRBS). The Mode S 
transponder is required for TCAS II operation. 

·--·------
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4.3.4.7.3. 

4.3.4.7.4. 

4.3.4.7.5. 

Universal Access Transceiver - A Universal Access Transceiver 
(UA n refers to a data link that operates on a frequency of 978 
MHz intended to serve the majority of the general aviation 
community. UAT system supports Automatic Dependent 
Surveillance Broadcast (ADS-B), Flight Information Service -
Broadcast (FIS-B) and Traffic Information Service - Broadcast 
(TIS-B). 

UA T will allow aircraft equipped with "out" broadcast capabilities to 
be seen by any other aircraft using ADS-B In technology as well 
as by FAA ground stations. Aircraft equipped with ADS-B In 
technology will be able to see detailed altitude and vector 
information from other ADS-B Out equipped aircraft as well as 
FIS-B and TIS-B broadcasts. The FIS-B broadcast will allow 
receiving aircraft to view weather and flight service information. 

The UAT system is specifically designed for ADS-B operation. 
UAT is also the first link to be certified for "radar-like" ATC 
services in the United States. UA T is the only ADS-B link standard 
that is truly bidirectional: UA T users have access to ground-based 
aeronautical data (FIS-B) and can receive reports from proximate 
traffic (TIS-B). UAT equipped aircraft can also observe each other 
directly with high accuracy and minimal latency. 

ADS-8 Transponders- ADS-B-equipped aircraft exchange 
information on one of two frequencies: 1090 or 978 MHz. ADS-B 
extends the message elements of Mode S with additional 
information about the aircraft and its position. This is known as the 
extended squitter and is referred to as 1090ES. 

ADS-B enhances air traffic controllers' ability to identify and guide 
aircraft. It can also provide coverage in areas where radar is not 
possible, like the Gulf of Mexico or remote regions of Alaska. 

ADS-B enables properly equipped aircraft to broadcast their 
identification, position, altitude, and velocity to other aircraft and to 
ATC. By 2020, all aircraft operating within designated ADS-B 
airspace will be required to comply with the equipment 
performance requirements of ADS-B Out. 

EMI Failure Modes - Because of the type of signal transmitted by 
the transponders, the applicable failure modes are denial of 
service and degradation of service. Misleading is not considered 
as a viable failure mode. The antennas for redundant systems 
(when installed) may be located in close proximity. Depending on 
antenna placement, common mode failures for this system are 
possible. 

Denial of service is similar to an inoperative transponder system. 
The interfering PED(s) would prevent the aircraft system from 
receiving the desired signal. The aircraft system would indicate or 
"flag" this failure. 

----·-··---
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Degradation of service is very similar denial of service. The 
transponder system may or may not indicate a failure flag, The 
PED interference may cause individual data dropouts caused by 
disruption to the received pulse signals. 

Misleading information is not considered a viable failure mode. 
The information used by transponder systems 'consist of digital 
framing pulses. Each reply to a transponder consisted of a 
framing pulse, some combination of the possible data pulses, and 
another framing pulse. The typical pulse transmit duration is 
approximately 20ms. In order for a PED EMI to cause misleading 
information, it would have to introduce a random combination of 
pulses, synchronized in time with the receipt of the interrogation 
reply, that is formatted with the exact pulse amplitude and duration 
that correlates with the transponder desired information. The 
probability for this type of failure to occur is so extremely low that 
this failure mode is not considered viable. 

4.3.4.7.6. EMI Failure Effects - The failure effects associated with ILS 
systems are listed in Appendix 2, table reference 4.00. The failure 
condition classification (defined in section 4 of this document) of 
the transponder systems functions are major effects. 

4.3.4.8. Traffic Alert and Collision Avoidance System (TCAS) Interrogator 
Receiver 

4.3.4.8.1. TCAS is a system that is designed to alert a flight crew to the 
potential of conflicts with other aircraft within the area. The system 
uses the existing ATCRBS system and the capabilities of Mode S 
transponders to coordinate with other TCAS equipped aircraft. 
TCAS II provides two types of advisories to the flight crew; a traffic 
advisory which informs the flight crew that there are other aircraft 
in the vicinity, and a resolution advisory that advises the flight 
crew a corrective or preventative action is required to avoid an 
intruder aircraft. 

TCAS system processes used to accomplish this function are 
organized into several elements. First, the system surveillance 
sensors collect information about the intruder aircraft (e.g., its 
relative position and velocity) and pass the information to the 
computer to determine whether a collision threat exists. If a threat 
is identified, the system threat-resolution computations determine 
an appropriate response. If the intruder aircraft also has TCAS, 
the response is coordinated through a data link to ensure that 
each aircraft maneuvers in a compatible direction. 

Collision avoidance maneuvers generated and displayed by TCAS 
are treated as advisories to flight crews, who then take manual 
control of the aircraft and maneuver accordingly. Pilots are trained 
to follow TCAS advisories unless doing so would jeopardize 
safety. 

- -----· - -------
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4.3.4.8.2. 

Surveillance of the air traffic environment is based on air-to-air 
interrogations broadcast once per second from antennae on the 
TCAS aircraft using the same frequency (1030 MHz) and 
waveform as ground-based air traffic control sensors. 
Transponders on nearby intruder aircraft receive these 
interrogations and send replies at 1090 MHz. Two types of 
transponders are currently in use: Mode S transponders, which 
have a Mode S address, and older A TCRBS transponders, which 
do not have unique addressing capability. To track ATCRBS 
intruders, TCAS transmits "ATCRBS-only all-call" interrogations 
once per second; all ATCRBS aircraft in a region around the 
TCAS aircraft reply. In contrast, Mode 8--equipped intruders are 
tracked with a selective interrogation once per second directed at 
that specific intruder; only that one aircraft replies. 

The antennas used by TCAS include a directional antenna that is 
mounted on the top of the aircraft and either an omnidirectional or 
a directional antenna mounted on the bottom of the aircraft. Most 
installations use the optional directional antenna on the bottom of 
the aircraft. In addition to the two TCAS antennas, two antennas 
are also required for the Mode S transponder. One antenna is 
mounted on the top of the aircraft while. the other is mounted on 
the bottom. These antennas enable the Mode S transponder to 
receive interrogations at 1030 MHz and reply to the received 
interrogations at 1090 MHz. 

EMI Failure Modes - Because of the type of signal transmitted 
and received by the TCAS system, the applicable failure modes 
systems are denial of service and degradation of service. 
Misleading is not considered as a viable failure mode. The TCAS 
uses antennas installed on the top and the bottom of the aircraft 
fuselage. However, since it is a single system, common mode 
failure is not relevant in this case. 

Denial of service is similar to an inoperative TCAS system. The 
interfering PED(s) would prevent the aircraft system from 
receiving the desired signal and associated messages. The 
aircraft system would indicate or "flag" this failure. 

Degradation of service is very similar denial of service. The TCAS 
system may or may not indicate a failure flag , The PED 
interference may cause individual data dropouts caused by 
disruption to the received pulse signals. 

----------
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Misleading information in not considered a viable failure mode48
• 

The information used by TCAS systems consist of digital framing 
pulses. Each reply to a TCAS interrogation consisted of a framing 
pulse, some combination of the possible data pulses, and another 
framing pulse. In order for a PED EMI to cause misleading 
information, it would have to introduce a random combination of 
pulses, synchronized in time with the receipt of the interrogation 
reply. Each pulse has very tight specifications for position, width, 
and rise and fall times. The transponder signal is complex and is 
difficult to create accidentally. The probability for this type of 
failure to occur is so extremely low that this failure mode is not 
considered viable. 

4.3.4.8.3. EMI Failure Effects - The failure effects associated with TCAS 
systems are listed in Appendix 2, table reference 5.00. The failure 
condition classification (defined in section 4 of this document) of 
the transponder systems functions are major effects. 

4.3.4.9. Global Positioning System (GPS)/Global Navigation Satellite System 
(GNSS) 

4.3.4.9.1. GPS (GNSS) Provides accurate, worldwide navigation capability 
with a high degree of availability. GPS navigation information is 
used to supply the aircraft three-dimensional position, velocity, 
track data, time, and other information to other aircraft subsystems 
for use in that system's navigation, guidance or performance 
computations. GPS systems used for precision navigational 
operations, such as approach and landing have been developed 
to take into account GPS system outages. 

GPS signal data is modulated onto several carrier frequencies. 
Broadcast in the 1559-161 O MHz frequency range is called L 1. 
Broadcast the 1164-1215 frequency band is called L5 (or E5) is an 
aeronautical navigation band. 

The signal data is a binary-coded message that contains basically 
three parts. The first part contains the GPS date and time, plus 
the satellite's status and an indication of its health. The second 
part contains orbital information called ephemeris data and allows 
the receiver to calculate the position of the satellite. The third part, 
called the almanac, contains information and status concerning all 
the satellites; their locations and PRN numbers. 

GPS outages are a normal operating condition and can occur 
anywhere in the NAS due to unintentional interference. The 
aircraft-level effect from losing GPS positioning, velocity, and 
timing is a complex problem that depends on the GPS equipment 
design and the degree of integration with other systems. GPS 
outputs are being integrated into a variety of functions beyond 

48 See discussion "False TCAS Advisories and PEDs" at http://asrs.arc.nasa.gov/publications/callback/cb_321.htm 
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4.3.4.9.2. 

traditional navigation data. For example, GPS data is being used 
for Terrain Awareness Warning Systems (TAWS); synthetic vision 
systems; ADS-B; and as sensors in air data attitude heading 
reference system (ADAHRS) inputs to electronic primary flight 
displays. There are a wide range of integrations from legacy 
aircraft with self-contained GPS navigation units and a simple 
autopilot interface to new production aircraft with digital cockpits 
using integrated modular avionics providing the advanced 
functions mentioned above and more (including potential GPS 
time applications). 

Satellite Based Augmentation System (SBAS): This system is 
designed for Category I precision approach. GPS/WAAS and 
European Geostationary Navigation Overlay Service (EGNOS) 
are examples of these systems. 

Ground Based Augmentation System (GBAS): This system uses 
ground-based pseudolite emitting signal having similar 
characteristics of GPS. An example is GPS/Local Area 
Augmentation System (LAAS), designed for Category 11/111 
precision approach. 

EMI Failure Modes - Because of the type of signal transmitted by 
the GPS system, the applicable failure modes systems are denial 
of service and degradation of service. Misleading is not 
considered as a viable failure mode. The antennas for redundant 
systems (when installed) may be located in close proximity. 
Depending on antenna placement, common mode failures for this 
system are possible. 

Denial of service is similar to GPS system outage. The interfering 
PED(s) would prevent the aircraft system from receiving the 
desired signal. This would result from an increase in the carrier to 
noise ratio (CNR) at the aircraft's system antenna. The aircraft 
system would indicate or "flag" this failure. For GPS, the type and 
extent of aircraft system status varies depending on the 
navigational performance level the system was designed to 
provide. GPS system user interfaces (displays or control input 
devices) simply provided "No Computed Data", or "System Fail" 
warnings. Some systems indicate the number of satellites 
tracked. GPS systems designed for precision navigation include 
indication of GPS signal availability and accuracy information. 
Specific system documentation provides information about how 
GPS data is used by the aircraft systems and how to determine 
degradation of GPS signal reception. 

Degradation of service is similar to denial of service. The GPS 
system may or may not indicate a failure flag, by raising the CNR, 
reception of individual satellites may prohibited. As the number of 
received satellites decreases, GPS system performance is 
affected. 
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Misleading information in not considered a viable failure mode. In 
order for a PED EMI to cause misleading information, it would 
have to introduce an error on the binary-coded messages from all 
of the received satellites. The probability for this type of failure to 
randomly occurring is so extremely low that this failure mode is 
not considered viable. 

4.3.4.9.3. EMI Failure Effects - The failure effects associated with GPS 
systems are listed in Appendix 2, table reference 7.00. The failure 
condition classification (defined in section 4 of this document) of 
the GPS systems functions are major effects. 

4.3.4.10. AMS(R)S SATCOM 

SA TCOM is a long range radio communication system that provides both 
voice and data communication capabilities. These systems are primarily 
used when the aircraft is out of range of VHF communication system. 
The phase of flight that these systems are used is during cruise. Since 
the cruise phase of flight PED usage allowance is a long time accepted 
practice, no additional analysis of SATCOM was accomplished in the 
report. If an operator uses SA TCOM during other phases of flight, the 
system criticality must be evaluated to determine if expanded PED use 
during that flight phase maintains an acceptable level of risk for that 
operation. 

4.3.4.11. Radio Altimeter and Weather Radar - The 4 GHz radio altimeter, the 5 
GHz weather radar, and the 9 GHz weather radar systems have been 
determined in RTCA 00-294 and 00-307 to have sufficient protection 
from PED emissions to not require further analysis. Each of these 
systems use a very directional antenna, limiting the coupling between the 
PED emission and the receiver. Furthermore, PED-induced increases in 
the receiver noise floor only affect receiver outputs at the far limits of 
coverage where the impact of such effects has minimal operational 
impact. Critical operation of such systems, e.g., wind shear detection or 
decision height determination only occur at close ranges where the 
received signal level is sufficient to overcome PED-induced increases in 
the noise floor. 

4.3.4.12. Microwave Landing System (MLS) - At the time of this analysis, there 
were no active MLS systems in the US public airspace system. If an 
operator uses a MLS system as part of their operations, a risk 
assessment similar to this one must be accomplished to determine the 
failure modes PED interference could introduce to the system and 
associated hazards. This must be evaluated before use of PEDs on 
aircraft using MLS systems can be expanded into the approach and 
landing phases of flight. 
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5. Risk Analysis 
5.1 . Failure Condition Classifications. 

For the purpose of this assessment, the failure condition classification provided by FAA 
Advisory Circular (AC) 23.1309-1E49 is used. To meet the objectives of this document, 
a failure condition is defined as a condition that can have an effect on either the airplane 
or its occupants, or both, either direct or consequential, which is caused (or attributed 
to) by the associated PED interference failure mode. Failure conditions are classified 
according to their severity as follows: 

5.1.1 . No safety effect. Failure conditions that would have no effect on safety (that is 
failure conditions that would not affect the operational capability of the airplane or 
increase crew workload). 

• :s.1.2. Minor. Failure conditions that w ould not significantly reduce airplane safety and 
involve crew actions that is within their capabilities. Minor failure conditions may 
include a slight reduction in safety margins or functional capabilities, a slight 
increase in crew workload (such as routine flight plan changes). or some physical 
discomfort to passengers or cabin crew. 

5.1.3. Major. Failure conditions that would reduce the capability of the airplane or the 
ability of the crew to cope with adverse operating conditions to the extent that 
there would be a significant reduction in safety margins or functional capabilities. 
In addition, the failure condition has a significant increase in crew workload or in 
conditions impairing crew efficiency; or a discomfort to the flight crew or physical 
distress to passengers or cabin crew, possibly including injuries. 

5.1.4. Hazardous. Failure conditions that would reduce the capability of the airplane or 
the ability of the crew to cope with adverse operating conditions to the extent that 
there would be the following: 

• A large reduction in safety margins or functional capabilities; 

• Physical distress or higher workload such that the flight crew cannot 
be relied upon to perform their tasks accurately or completely; or 

• Serious or fatal injury to an occupant other than the flight crew. 

5.1.5. Catastrophic. Failure conditions that are expected to result in multiple fatalities of 
the occupants, or incapacitation or fatal injury to a flight crewmember normally 
with the loss of the airplane. 

Notes: The phrase "are expected to result'' is not intended to require 100 percent 
certainty that the effects will always be catastrophic. Conversely, just 
because the effects of a given failure, or combination of failures, could 
conceivably be catastrophic in extreme circumstances, it is not intended 
to imply that the failure condition will necessarily be considered 
catastrophic. 

49 This AC was used to expand t he failure condition categories to include "hazardous" fai lures . FAA Advisory 
Circular (AC) 25.1309-l A - System Design and Analysis may also be used. 
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6. Likelihood Assessment 
6.1. Likelihood assessments can be quantitative, qualitative or include portions of both. 

6.1 .1. Quantitative Assessment: A quantitative assessment is an analytical process 
that applies mathematical methods to assess system and airplane safety. 
Quantitative assessments are often used in certification of systems to determine 
the acceptable probability for failure. This drives aircraft design and system 
reliability to ensure that the failure rates meet the assessed probability. Aircraft 
systems are designed to be fail-safe and use a combination of methods such as 
design integrity and quality; redundant systems, back-up systems, component 
reliability, service experience and margins of safety to ensure these systems 
meet the necessary criteria.5° For typical aircraft certification quantitative 
assessment, the rate of failure of systems resulting in a catastrophic event must 
be shown to be extremely improbable. This means that the likelihood of 
occurrence must be less than 1 in 1,000,000,000 (10"9) flight hours for the 
particular aircraft model in the phase of flight that the function that the system 
performs is used. Since passenger PED use varies greatly and is not measured 
in any fashion , it makes justification of PED use based on quantifiable 
operational experience very difficult. This is especially true for those phases of 
flight, such as take-off and landing, where operators currently ask passengers to 
turn PEDs off. 

6.1.2. Qualitative assessment: Qualitative assessments are analytical processes that 
assess system and airplane safety in a subjective, non-numerical manner. These 
assessments use processes such as analysis of system failures and the effect 
they have on the system's function , as well as the expected response. These 
processes depend on the technical data for the system operation and are based 
on engineering experience and operational judgment. 

6.2. In this assessment, the likelihood for interference from PEDs includes both quantitative 
(where possible) and qualitative assessments using a systematic, deductive, high-level 
examination of potential PED introduced failures. This assessment includes a review of 
operational service experience (service difficulty reports, aviation safety reporting 
system data and other operator specific data), evaluation of known PED spurious 
emissions, a review of existing technical studies accomplished in the various RTCA 
PED activities and a review of the current PED industry statistics. 

For the purpose of this assessment, the evaluation of likelihood associated with the 
failure conditions use definitions as follows: 

6.2.1. Probable failure conditions are those failure conditions anticipated to occur one 
or more times during the entire operational life of each airplane. 

6.2.2. Remote failure conditions are those failure conditions that are unlikely to occur to 
each airplane during its total life but that may occur several times when 
considering the total operational life of a number of airplanes of this type. 

5°FAA Advisory Circular (AC) 25.1309-lA - System Design and Analysis 
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6.2.3. Extremely remote failure conditions are those failure conditions not anticipated to 
occur to each airplane during its total life but which may occur a few times when 
considering the total operational life of all airplanes of this type. 

6.2.4. Extremely improbable failure conditions are those failure conditions so unlikely 
that they are not anticipated to occur during the entire operational life of all 
airplanes of one type. 

7. Risk Acceptance 
7.1. In the development of the risk assessment criteria, the acceptability of risk was 

evaluated using the risk matrices of Appendix 1 and 2, and considers three initial 
levels of acceptability. The standard SMS color scheme is included in this document 
in the following manner: Acceptable (green), Acceptable with mitigation (yellow), and 
Unacceptable (red). 

7.1.1. Unacceptable. Where combinations of avionics system failure effect severity and 
likelihood cause risk to fall into the 'red area', the risk has been assessed as 
unacceptable. Systems with catastrophic failure effects are considered to have 
an unacceptable level of risk and therefore, a more structured qualitative 
assessment is required using the RTCA 00-307 path loss measurement 
procedure to ensure that the system meets the latest criteria for PED tolerance. 

7.1 .2. Acceptable with Mitigation. Where the risk assessment falls into the 'yellow area', 
the risk may be accepted under defined conditions of mitigation. An example of 
this scenario would be an assessment of the impact of an inoperative aircraft 
component redundant to other aircraft systems or operational controls that 
constitute a mitigating action that could make an otherwise unacceptable risk 
acceptable, as long as the other systems are available and the defined 
procedure is implemented. These situations also require continued special 
emphasis during the operator's safety management system continuous 
improvement safety evaluation function (or equivalent). 

7.1.3. Acceptable. Where the assessed risk falls into the 'green area' , expanded PED 
use is accepted without further analysis. The objective in risk management 
should always be to reduce risk to as low as practicable regardless of whether or 
not the assessment shows that it can be accepted as is. This is a fundamental 
principle of continuous improvement. 

7 .2. Residual risk considers the possible controls and mitigations that may be established 
to reduce the initial assessed risk, based on failure effect severity and likelihood, to an 
acceptable level. For this to occur, the operator must determine that the controls and 
mitigations identified are appropriate for their aircraft and operational profile, that the 
risk control and/or mitigation technique has been implemented and has been 
validated to be effective. See also Sections 8 and 9. 
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8. Decision Making 
8.1. The assumptions and the failure effects for interference established in Section 3, 

Hazard Identification, established the baseline for setting the mitigations and controls 
for each system function. The mitigation and controls that are identified in Appendix 2 
consider the effect of the PED interference on the function of the avionics system(s). 
The recommended controls listed identify operational procedures, operator PED 
allowance policy or aircraft system testing to address the hazard classification of the 
failure effect. 

8.2. The following residual risks are listed in Appendix 2 and are based on the mitigations 
and controls as follows: 

8.2.1. Acceptable - When the hazard level associated with the effect was established 
to be minor, the mitigation necessary to address the failure mode is already 
addressed as part of standard practices or operating procedures. 

8.2.2. Acceptable with mitigation - Depending on the hazard level and the effect, this 
mitigation could be handled as part of standard practices or operating 
procedures; could have requirements for additional aircraft systems to be used 
as a cross check of independent systems; prohibition of PED allowance; or 
collection of data that determines PED use is acceptable. In order to use this 
assessment as basis for allowing expanded PED use, an operator must 
determine that the controls and mitigations identified are appropriate for their 
aircraft and operational profile, that the risk control and/or mitigation technique 
has been implemented and has been validated as specified in Section 9. 

When mitigation involves dependency on other system functions, the operator 
must assess and address any changes required to their minimum equipment list 
(MEL) allowance for that system as well as the non-normal procedures for the 
operations involving those systems. For example, if an operator mitigates the 
impact of misleading information during an ILS coupled approach by cross 
referencing the aircraft position by using the aircraft's position based on GPS 
position, then GPS function is required for that operation. The operator should 
revise the MEL to reflect the inoperative GPS functions impact on the ability to 
perform that operation. 

8.2.3. Acceptable only with listed mitigations - In instances where the failure mode 
could result in a catastrophic condition, the mitigation and controls listed are the 
only acceptable means to address the failure mode. In order to allow expansion 
of PED use during these operations, the system must be tested to ensure that 
the interference path loss requirements for front door interference given in D0-
294 or D0-307 have been met. The operator must possess the data to support 
this determination. Until that data is obtained, the operator must prohibit the use 
of PEDs during the listed avionics system function or alternatively, prohibit the 
use of the listed flight operation. 

Appendix F: Avionics System Functional Hazard Risk Assessment Page F-29 



A Report from the PED ARC to the FAA 

9. Validation 
9.1. A vital part of any safety management system approach is to continuously monitor the 

performance of the changed functions and measure its performance against planned 
goals. When an operator expands of use of PEDs into new phases of flight, they should 
adopt the principles of safety assurance to validate those operations. 

9.2. Three important aspects of safety assurance are safety performance monitoring 
measurement and review; management of change; and continuous improvement of the 
safety system. 

9.2.1 . Safety performance monitoring and measurement should be the process by 
which the safety performance is verified in comparison to its safety policies and 
objectives. This process should include: 

9.2.1.1. Safety reporting - Train flight crews to report intermittent or transient 
avionics problems that they notice during these operations. This should 
not focus on the PEDs as a suspected cause, but rather reporting all 
anomalies. 

9.2.1.2. Safety reviews including trending of data - Operators should incorporate 
reviews of problem and trends as part of their reliability process. 

9.2.1.3. Safety audits - Operators should conduct safety audits of their operations 
to ensure crew compliance with company procedures. This should 
include evaluation of the level of competency and training of their crews. 

9.2.2. Management of change should be a formal process that identifies how expansion 
of use of PEDs may affect their established processes and procedures. The 
affect, and the process or procedures used to address that affect should be 
documented. 

9.2.3. Continuous improvement of the safety system should rectify situations identified 
through safety assurance activities, paying particular attention to critical systems. 
The operator should assess any problems with expected performance and their 
implications in operational safety. Take necessary actions to address these 
problems. 

Note: If a problem is identified that has been confirmed to be 
caused by PED use, that information should be shared 
with the aviation industry via one of the available reporting 
mechanisms. Provide as much detail as possible on how 
the interference was attributed to PED operation and 
include details such as type of device and location in the 
aircraft where device was operated. 

------------ -- ·---------
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10. Conclusion 
10.1. This assessment concluded that the two types of PED interference coupling mechanisms 

can be addressed to provide an acceptable level of safety for expanded PED use. For 
back-door interference (as discussed in section 3.2), system protection is provided in 
several ways including meeting certain HIRF and wireless system installation design 
requirements. For front door interference (as discussed in section 3.3), there are several 
mitigations available. 

10.1.1 . PED Tolerance - The best mitigation for front door interference is to obtain data to 
show the system meets the interference path loss requirements for interference as 
shown in 00-294 or D0-307 have been met. This is a requirement for systems that 
have a catastrophic failure condition. 

10.1.2. Operational Mitigations - For systems that have major or minor failure conditions, the 
mitigations are handled as part of standard practices or operating procedures. 
Hazardous effects require additional aircraft systems to be used as a cross check of 
independent systems. This may involve additional crew training to heighten the 
awareness of these requirements. 

10.1.3. Operational Limitations - If an operator opts not perform a function described in the 
safety assessment. then that function does not have to be considered as part of their 
safety assessment. However, if the operation such as CAT 11 or CAT 111 was 
previously approved, the operator must surrender that FAA operational authorization 
(operations specification) when applying this operational limitation as a mitigation. 

10.1.4. PED use prohibition - If an operator chooses to use this mitigation, they must assess 
their current PED crew and passenger instructions and make necessary changes to 
convey the appropriate information. There is a hypothesis that once passengers are 
allowed to use PEDs in various phases of flight, they will be hesitant to follow crew 
instruction to shut off the devices when asked. The operator will need to reinforce 
the importance of passenger cooperation should the crew request that devices be 
turned off. This could be either during a phase of flight that passenger PED use is 
not allowed by the operator or in an instance when the crew has detected an 
anomaly which they believe is caused by a PED. In either case, it is a regulatory 
requirement51 that the passengers will follow crew instructions. Therefore it is 
imperative that the instructions provided by the crew are clear and understandable to 
the passengers and convey the appropriate information to allow them to understand 
the reason for the requirement. 

10.2. This assessment reviewed the avionics systems certification hazard classification and 
functions that were available and prevalent at the time of the review. The assessment 
provides an example methodology that can be replicated to assess the impact of PED 
use on other avionics functions as they are adopted, or as changes to the systems 
performing the functions occur. 

10.3. To address this problem in the future, all new avionics systems that perform 'major' and 
above functions should be assessed during certification to ensure that they address the 
PED interference environment and adopt PED tolerant design criteria 

51 See Title 49 - Transportation. Subtitle VII - Aviation Programs PART A-Air Commerce and Safety, Subpart iv -
Enforcement and Penalties 
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(intentionally left blank) 
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Appendix 1 - Predicted Residual Risk - Transmitting PED " Back Door'' Interference 

The risk analysis provides information about the protections provided by HIRF requirements and the residual risk factors for back-door interference, as 

described in paragraph 4.2: 

Aircraft That Meet' No HIRF 
Regulations· 

Aircraft certified prior to 1987 do not 
have verified RF immunity. 

Example: Boeing/McDonnell
Douglas/Douglas DC-9/MD-80 series 
airplanes. 

This fleet was initially certified before 
there were any HIRF special conditions 
or regulations. 

DC-9/MD-80 US Flight hours from 1995 
to 2002: 21,645,272 

Airworthiness Directives related to RF 
interference: None 

US Accident, SDR or NASA ASRS 
reports: 

Catastrophic: None 

Hazardous: None 

Major: 32 ASRS reports 1995 - 2002 

(continued) 

Aircraft certified by FAA but not by 
JAA/EASA. 

Example: Boeing 737-
600/700/800/900 series airplanes. 

Many systems meet HIRF special 
conditions, but some systems retained 
from the earlier Boeing 737 models do 
not meet FAA and JAA/EASA HIRF 
special conditions 

737-600/700/800/900 US Flight hours 
from 2001 to 2010: 21,370,664 

Airworthiness Directives related to RF 
interference: None 

US Accident, SDR or NASA ASRS 
reports: 

Catastrophic: None 

Hazardous: None 

Major: 8 ASRS reports 2001- 2010 

Appendix F: Avionics System Functional Hazard Risk Assessment 

Aircraft certified after 1987 by 
JAA/EASA or after 2007 by FAA. 

Airworthiness Directives related to RF 
interference: None 

US Accident, SDR or NASA ASRS 
reports: 

Catastrophic: None 

Hazardous: None 

Major: None 

Aircraft that meet requirements in 
RTCA/D0-307 Section 3 

Airworthiness Directives related to RF 
interference: None 

US Accident, SDR or NASA ASRS reports: 

Catastrophic: None 

Hazardous: None 

Major: None 

Page F-33 



A Report from the PED ARC to the FAA 

Residual Risk - Catastrophic: Low, with 
some uncertainty 

No catastrophic events linked to PEDs. 
Therefore rate is less than 
1/21,645,272 or Sxl0-8 per flight hour. 
This condition has low residual risk, but 
is not specifically quantified, and has 
some uncertainty because the fleet 
hours are less than lxl09

• 

(continued) 
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1 Hazard,I!) I Ii.Transmitting PED1 lnt~Her,en'f~ 
----, !"I~" .... __ -- - -- - - ' - . . ··· • .._ .... ~ .. ---r-c 

~ 

2 Hazard Descrlptl9n Transmitting Portable Electronic Devices (PEDs) such as cell phones interfere with an aircraft system with potential catastrophic, hazardous, or major 

failure conditions. 

3 Causes 
- ·- The radio frequency power transmitted by the PED, such as a cell phone, couples to wiring or into enclosure for electrical or electronic equipment that 

• l ~- v n .. . are part of a system whose failure leads to catastrophic, hazardous, or major consequences . -
4 System State The aircraft electrical or electronic system performs a function that has potential failures that could lead to catastrophic, hazardous, or major 

J 
consequences -

5 Existing C:pnVQls 
r Existing high intensity radiated fields (HIRF) regulations and associated special conditions require that aircraft electrical or electronic system that 

performs functions that have potential failures that could lead to catastrophic consequences must be protected against adverse effects due to RF 

" .· ':• ~ ~ - fields. The RF field strengths in the HIRF requirements are significantly higher than the field strengths associated w ith transmitting PEDs. Electrical 

' .• l ' and electronic systems that perform functions with failures that could lead to catastrophic consequences must also meet requirements for system ... - ·-
.J .. f1 :-~ kO;. ~ ' 

ih.. .. integrity and availability (such as 14 CFR 25.1309). The physical separation tends to limit common effects to redundant channels from discrete devices 
~ - • · ~ ,. 

such as cell phones. Most air carriers prohibit use of transmitting PEDs during aircraft operations, except taxi-in. 

6 Exist ing ,.Cont rol1 14 CFR sections 23.1308, 25.1317, 27.1317, and 29.1317. Multiple special conditions such as 25-302-SC have been issued since 1987 for aircraft 

Justification) electrical and electronic system installations with failures that could lead to catastrophic effects. Aircraft certified prior to 1987 have a limited number 

Supporting Data, of electrical and electronic systems that have catastrophic failure conditions. 14 CFR 91.21, 121.306, etc. prohibit use of PEDs unless the aircraft 

operator has determined that their use is acceptable. 

' - ' Multiple aircraft tests have been performed on existing aircraft models to determine if there are adverse effects due to specific transmitting PEDs such 
. 

, . .,.__,. - as cell phones and WiFi devices, with very few effects noted, and those have not been proven to contr ibute to catastrophic failures . 

7 Effects 
- = Potential catastrophic failures could lead to loss of the aircraft and fatalities. Potential hazardous or major failures could lead to multiple serious 

"' ? •• 

,..':_. . .]_ .,., ~ injuries; fatal injury to a relatively small number of persons (one or two); or a hull loss without fatalities. 

8 Severity 
. 

I 
Catastrophic, hazardous, or major 

9 Severity 1Ratjon·a1e 
-~, The aircraft safety assessment process categorizes the functions performed by systems and the potential failures associated with the systems and 

functions. There may be systems with functions whose failure or malfunction could lead to catastrophic, hazardous, or major consequences. 

10 LikelihQodl Extremely improbable , 

11 Likelihood] Ra!lonl l~ The RF immunity requirements associated with the HIRF regulations are higher than the RF field strength that transmitting PEDs can generate, so it is 
unlikely that these will generate effects that result in catastrophic effects. Aircraft certified prior to 1987 have limited number of electronic systems 

' •. . with catastrophic failure conditions, are operated daily with exposure to high RF fields in the airport area, and have not demonstrated adverse effects ·.;. 
~ . 

due to these RF fields. ---
12 Initial ~isk, -- Low 

13 Safety Req1,Jirem~n-~ . 
~ 

The existing HIRF regulations and associated special conditions require that aircraft electrical or electronic system that performs functions that have 
potential failures that could lead to catastrophic consequences must be protected against adverse effects due to RF fields. 

~ 

14 FAA Prganl!_at lo'h AIR-100/ AFS-360 

Responsible . 
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(intentionally left blank) 
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Appendix 2 - Systems Hazard Assessment by Phase of Operations 

AFS-360: PED ARC Avionics System Functional Hozord Risk Assessment, Revision -Original-September 16, 2013 

Note: Appendix2 hos been formatted for electronic viewing and may also be printed on 11 • x 17" po per. 

XS •DMl1lohenotu 
OS •Oep-11dlidonof slan,tl ;; 

I ML • MISlt:aidlnclnfOONtk>n "ij 
I Failure I 

ll <= 
Residua! Risk: (See section 8.0) O l! 

Table Mode J~ and 

Ref. , Avionic, System FUnctlon Codes Effect of PED Interference on aircraft oo-eration Mltl•1tlon1 llKommended Controls Remarks 

LOO ILS (locallter and Glldeslope) 4.3.4.3 4.3.4.3.3 4.3.4.~.4 
1.01 Loss or ILS !unction during non-l)ffi:lslon XS/OS This could cause the crew to transition a visual MIN 6, 7 No additional mitigation required due to dasslficatlon of A«eptable: 

aPIJR)3ch. Not coupled to autopilot and apc,roach or execute• mined approach~- !allure. Piiot will follow appropriate pro<edures. No additional contn>I$ required due to classification of 

night director nags appear. This would result in a slight increase in crew follure. Piiot will follow appropriate pro<edures. 

wor1<1oad as they plan for an alternate app<oach 
procedun,. 

----
~ or ILS. iunctlon during non-l)ffi:lslon XS/OS The crew would t.lke manual control ot the a lrcralt MIN 6, 7 No additional mitigation required due to classlllcatlon of Acceptable: 

pprooch. Coupled to autopilot. Right and transition to a visual approach or execute a !allure. Pilot will lollow aP11<0Priate procedures. No additional control$ required due to classmcatton of 

I director nags app,,ar and autopilot missed approach procedun,. This would result In a !allure. Piiot will follow appcopriate procedures. 

disengages. s light Increase In crew wor1<1oad as they plan for 

an alte.!""te_!~Ch procedure 

1-03 Misleading Information dunna non- 1_:r:=:=:::::"~'· MIN 6, 7 No additional mitigation required due to classification of Acceptable: 

l)ffi:lslon approach. Not coupled to failure. Piiot will follow aPl)<Of)riate procedures. No additional contn>I$ required due to claulOcatlon of 

autopilot. procedure. This would result In• slight increase In lallun,. Piiot will follow appropriate procedures. 

crew WC<lcload as they plan for an alternate 
approach procedun, 

1.04 .Mlsleadlna l nlmtlon dunna non- ML - crew would take manual control ol the alrualt MIN 6, 7 No additional mitigation required due to duslflcation of Acceptable: 

1
preclslon aPIJR)3ch. Coupled to autopllot. and transition to a visual approach o, execute a laihn. Piiot will follow appcopriate procedures. No addldonal controls required due to classlflcation ol 

,routine missed approach procedure. This would failure. Piiot will follow appropriate proc<>dures. 

lresult In a slight Increase in crew wor1<1oad as they 
plan for an altemote approach procedure 

' 

(continued) 
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XS . DMIII of u,vlu 
OS• Oecr•cSatfonol ,1.,,...1 'z 

I Ml • Mi1ludinclnform1tion i! 
I h llure O"' Residual Risk: (See section 8.0) 

... 'e 
Table I Mode 5 II and 

Re!,_ __ Avio n!fs _lystem Function Codes Effect of PED interference ~n aircraft ooeratlon ;! ! Mitigatio ns Recomm<tnded Contr!'!s Remarks 

~ (cont lnuedj 4.3.4.3 4.3.A.3.3 4.3.4.3.A 

s of llS function during CAT I precision XS/OS Thh would cause the ettw to execute a routine MA.I 6, 7 Option 1. A«eptable: Adoption of the mitigations 

!approach. Not coupled to autopilot and missed approach procedtR. This would result in Front door path loss rrust be auessed to ensure the (Green) provide an acceptable level of 

1flight director flags appear. an Increase Inc~ W0<1doad. system meets requirements of 00-294/00·307 for the lOC Possess dilta that shows system con'4)11ance. risk for allowing operation of 

and GS s ystems. PEOs during this operation. 
The mitigations for denial of 

Option 2. Acceptable with mlti11tlon : service, degradiltlon of 
Do not allow the use of PEOs during these approaches. (Yellow) service and misleading 

I I 
Operator procedures to have passengers shut off Information a re driven to the 
devices. most sovcre hazard 

Option 3. Acceptable with mitl&atlon: 
classification for that 

Alrcnft system and pilot function, such as: (Yellow) 
operation. 

A. crew cross checks using the radio altimeter and Operator has procedures and equipment to assess 

I 
aitlmeter validates that the alruaft height at the flnol a ircraft positlon alq course or approach. 

I approach f0< is correct. 
I B. Use of TAWS (EGPWS) based alerting would alert the 

I pilots to terrain and obstacles (as equipped). 
I C. Crew croos checks using a FMS and/or GPS display of 

the desired track (lateral position) for the aircraft. 
l~r function of an llS system would result In the 
a ircraft not being on course, and the FMS and/or GPS 

dlsplay would show the discrepancy. 
O. Crew cross checks using VOR radial to croos check 

lateral position on approach. 
E. Monitoring other Information sources, including but 

' ' 
not limited to, marl<er beacon, OME, timing from flxes, etc. 

to validate position on approach. 
I 

I 
I 

I I 

I 
Option 4. Acceptable: 

I 
Do not allow CAT I approaches. (Green) 

Remove CAT I operation from OPS Spec. 

(continued) 
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XS • Oenl•I ofservrc.e 

~ I OS •Otsr.1d.1donot , tsn,11 ,;; 

I 
Ml• Mhludlnainform,tton id 

Failure o= Residual Rlslt: {Seo section 8.0) 
... 'i! 

Table ! Mode 1£ j and 

Ref. Avlonlu Svstem Function Codes Effect of PED Interference on aircraft ODttatlon MitlHtlons Recommended Controls Remarks 

~oo-:u,~ (£ontlnued) 4.3.4.3 4.3.4.3.3 4.3.4.3.4 

1.06 Loss of ILS func11on du!lng CAT I precision XS/OS !The crew ;,.;;;;jd -assume manual control of the MAJ 6, 7 Option I.. Acceptable: Adoption of the mitigations 

approach. Right director nags appear and aircraft and execute a rc<rtlne rrissed approach Front doc< path loss must be assessed to ensure the (Green) pl'O\llde an acceptable level of 

autOl)ilot disengages. procedure. This would result In an Increase In crew system meets requirements of 00-294/00·307 for the LOC Possess data that shows system compliance. risk for allowing operation of 

WO<tload. and GS systems. PED, during this operation. 
The rritlgations for denial of 

Option 2. Acceptable with mltlsatlon: service, degradation ol 

I Do not allow the use of PEDs during these approaches. (Yellow) service and rrisleadlng 

Operator procedures to have passengers shut off Information arc driven the 

de.aces. most severe hamd 
I 
' Option 3. Acceptable with mltl11tlon: 

tlasslflcatlon for that 

I Aircraft system and pilot function. such as: (Yellow) 
operation. 

A. Crew cross checks using the radio altimeter and Operator hu procedures and equipment to •ssess 

a ltimeter validates that the aircraft height at the final position along course of approach. · 

I 
approach fix Is correct. 

B. Use of TAWS (EGPWS) based alerting would alert the 

pilots to terrain and obstacles (os equipped). 

I c. Crew cross checks using a FMS a nd/or GPS display of 
I the desired traclc (lateral position) for the aircraft. 

I 
lll'4)r0per function of an ILS system would result In the 

aircraft not being on course, and the FMS and/or GPS 
I display would show the discrepancy. 

I 0. Crew cross checks using VOR r>dial to cross check 
I lateral position on approach. 

: £. Monitoring ()(her Information sources, Including but 
no< lirrited to, marker beacon. OME, tirring from fixes, etc. 

to validate position on approach. 

I Option 4. Accoptable: 

Do not allow CAT I approaches. (Green) 

I Remove CAT I operation from OPS Spec. 

(continued} 
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XS • OeN1I or unke 
DS • Oec,1dldonol ,l1NI ,;. 

l ,. • MhlNdlnclnlOffl\ldon i; j 
Failure o~ Residua! Risk: (See section 8.0) 

Table Mode )£ and 

• Ref. ____ Avionics ~ystem Function Codes f ffect_ of PED Interference on aircraft operation Mit1111tions Recommended Controls Rem:,rks 

LOO ,llS rcontlnuedl 4.3.4.3 4.3.4.3.3 4.3.4.3A 

1.07 1Msleadlng Information during CAT I Ml May result In no action taken by the crew until MAJ 6, 7 Opuon 1. Acuptable: Adoption of the ITitigations 

precision approach. Not coupled to visual conditions were obtllned. This would Front door .»th loss rrust be assessed to ensun, the (Gn,en) p,ovlde an acceptlble level ol 

autopilot. require crew to Initiate • go-around procedure. system meets n,ql.irements of 00-294/00·307 for the LOC Possess data that shows system coml)liance. risk for allowing oper>tlon of !™·-·~"'"'"'-··--~· and GS systems. PfDs ell.wing this operation. 

and a reduction in ufety margin. The ITitigations for denial of 
Option 2. Accept•ble with mltlJ•tlon: service, degr>datlon of 
Do not allow the use of PEDs during these approaches. (Yellow) service and ITisleadlng 

I 
I 

Oper>tor procedures to have s»ssongers shut off Information are driYl!n to the 
devices. most severe haUlrd 

I 
classlncatlon for that 

Option 3. Acceptable with mltlJaUon: operation. 
I Alrcr.>ft system and pilot function. such as: (Yellow) 
I 

I 
A. Crew cross checlcs using the radio altimeter and Oper.>tor has procedures and equipment to assess 

altimeter validates that the aircraft height at the flnal position along course of approach. 

approach fix Is correcL 

I 8. Use of TAWS (EGPWS) based alerting would alert the 

I 

pilots to terrain and obstacles (as equipped). 

C. Crew cross checks using a FMS and/or GPS displa y of 
the desired tr.ick (lateral position) for the alrcr>fL 
ln-.,roperfunction of an ILS system would result In the 

I 
alrcr>ft not be.Ing on course. and the FMS and/or GPS 

display would show the dlscres»ncv-

I 

D. Crew cross checks using VOR r>dial to cross check 

later>I position on approach. 
E. Monitoring other Information sources, including but 

not lifTited to, marlter beacon, OME, tifTing from llxes, etc. 

' to validate position on •pproach. 

I I 
Option 4. Acceptable: . Do not allow CAT I approaches • (Green) 

Remove CAT I operation from OPS Spec. 

(continued) 
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JCS • Denial or unfce 

! OS• Dfcncbtionof , 1in,1 ,;-
Ml • MtJIHdinc;lnlon,-..tiotl id 

F•llure o~ Resldu•I Risk: (See section 8.0) 

T•ble Mode i !l 1 and 

Rel. ~ vlonlcs System Function Codes Effect of PED lnte-rference on aircraft oneratlon :z:! Mltlcatlons Recommended Controls Remarks 

LOO ILS (continued) 4.3A.3 4.3.4.3.3 4.3.4.3.4 

1.08 Mis.le•ding lnfomw,tion during CAT I Ml !May ;.,ut i~cdon taken by the crew until HAZ 6, 7 Option l. Acceptable: Adoption of the mtigations 

precision •l)l)IWch. Coupled to autoplloL visual oonditlons were obtained. The crew would Front door path loss must be assessed to ensure the (Grttn) pro.Ide an acceptable lev"tl ol 

assume manual control ol the aircraft • nd inlti•t• system meets requirements of 00-294/00·307 for the LOC Possess data IN! s'-5 system cOITl)ll•nce. risk for allowing operotion of 

la go-around procedure (or Initia te an auto-pilot •nd GS systems. PEOs during this operation. 

I f o/GA). This would result In an lnctease In crew The mtigaUons for denial of 
I wortcload and • reduction In nlety ma111in. Option 2. Acceptable with mltlcation: service, degradation of 

I Do not allow the use of PEOs during these aPl)tOilches. (Yellow) service and msleading 

I 
Operator procedures to have passenger> shut off lnfomw,tion are driven to the 

I 
devices. mostsev"trehamd 

dasslflcation for that 

' 
Option 3. Acceptable with mlt11atlon: operation. 

I Alrttalt system and pilot function. such as: (Yellow) 

I 

A. Crew cross checks using the radio altimeter and Operator has procedures and eq,Jipment to assess 

altimeter validates INI the aircraft height at the final position along coune of aPl)tOilch. 

al)l)IWchlixlscurect. 

B. Use of TAWS (EGPWS) based •lenlng would alert the 
I pilots to temiln and obstades (as equipped). I 

I C. Crew cross checks using a FMS and/or GPS els play of 

I the desired tr.ack (lateral position) for the alrcralL 

I lrrc,roper function of an ILS system would result In the 
I 

aircraft not being on courie, and the FMS and/or GPS 

' display would show the discrepancy. 
I 

D. Crew cross checks using VOR radial to cross check 

lateral position on al)l)IWCh. 
E. Monitoring other lnlonmation sources, Including but 

not limted to, martcer beacon. OME, timing from fixes. etc. 
to validate position on aPl)tOilch. 

I 

Option 4. Acceptable: 

Do not allow CAT I approaches. (Green) 

I R°""""' CAT I operation from OPS Spe<. 

(continued} 
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XS• Omlail of Hrvite 
OS • 0tc,1dldon ol sicri.11 l 

j 
Ml• Mhhs1dln1lnforfftltlon ii! 

failure o, Resldu1I Risk: (Seo section 8.0) 

Table Mode 11 and 

Rel. Av~ni.~ystem Function Codes . Effect of PED lnte_rfer_tnce on aircraft o~enition Mitigations Recommended Controls Remarks 

_!,00 llf( tontinuedl 4.3.4.3 4.3.4.3.3 4.3.4.3.4 

L09 Loss of lLS function during CAT 11/UI XS/OS This would cause the crew to execute go-around MAJ 6, 7 Option 1. Acceptable: (See remarks) The n'idgaU0<\1 fo, denial of 

precision approach. Not coupled to l)(O'edUtt. This would result In an significant Front door path loss nust be assessed to ensure the (Green) service, degradation cl 

autopilot and night directo, nags appear. increase In crew worldoad and decrease In safety system meets requirements of 00·294/00-307 fo, the LOC Possess data that shows system ~lance.' service and n'isieadlng 

margin. and GS systems. lnfo,madon are driven to the 
most s.,....,n, hazard 

I 
Option 2. Acceptable with mJt11aUon: (See rem.,rks) tlassiflcation fo, that 
Oo not allow the use ct PEDs doong these approaches. (Yellow) ""°ration. 

Operato, procedures to haYC! passenger, shut off (See table reference number, 

' 
devices. 1.11 and 1.12) 

' 
I Option 3. Acceptable: (See n,m.,rlcs) 

I 
Oo not allow CAT IVlll app,o;lthes. (Green) 

Remove CAT IVIII C!'Oration from OPS Spec. 

1_ 
1.10 Loss cl lLS funcUon during CAT 11/111 XS/OS The crew would assume manual control of the MAJ 6,7 Option 1. Acceptable: (See remarks) The mlUgad0<\1 fo, denlal of 

precision approach. Right director Hags aircraft and execute a go-around l)(O'edure. This Front door path loss ,rust be assessed to ensun, the (Green) service, degradaUon of 

appear and autopilot disengages. would reilit in an significant Increase In crew system meets requirements cl 00·294/00·307 lo, the LOC Possess data that shows system compliance. service and misleading 

worl<toad and decrease in safety margin. and GS systems. info,mation an, driven to the 
mosts""""' haurd 

I OpUon2. Acceptable with mitlc1tlon: (See rcm.100) classification fo, that 
' 

I 
I Oo not allow the use of PEDs during these approaches. (Yellow) C!'Oration. 

Opc,roto< l)(O'edUtts to haw, passenger, shut off (See table reference number, 
I I ~=· 1.U and 1.12) 

I I 
Option 3. Acceptable: (See remar1<s) 
Oo not allow CAT 11/lll approathes. (Green) 

Remow, CAT 11/lll C!>Oration from OPS Spec. 

I I 

(continued) 
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,cs• Oenlal of servlc• 
OS• Dfcr• d.lUonol >l&n•I ,;;-

I K • Mlsludln&lf\forft\ftlon M ! ! 
Failure ! ;;; Residual Risi<: (See section 8.0) 

' 11 Tobie Mode ond 

Ref. , Avlonla Sy>tem Function Codes Effect of J>.£0 lnter1er£nCe on olrcraft operation ; Mltlgotlons Recomm011ded Controls Remarks 

1.00 llS fcontlnuedl 4.3.4.3 4.3.4.3.3 4.3.4.3.4 

1.11 Misleading Information during CAT 11/111 ML May nesult In no action taken by the crew untll CAT 6, 7 Option I. Acceptable with only the listed mitigations: Tho ITitlgotloru for denial of 

precision approach. Not coupled to visual conditions were obtained. This may not Front door path loss must be assessed to ensure the (Green) serllice, dogradatlon of 

autopilot. ()«Nlde the crew sufficient time to Initiate • go- system mttts requirements of 00· 294/00·307 for the LOC Possess data that shows system corrc,liance. serllice and ITisleading 

around or cause the aircraft to blunder In Its and GS systems. Information are driven to the 

approach. This would nesult In on slgnlncant most severe hazard 

I Increase In crew wortdoad and slgnlncant Option 2. Acceptable wit h only the listed mltl&atlons: classiflcatlon for that 

decrease In safety margin. Do not allow the use of PEOS during these approaches. (Yellow) operation. 
Operator procedures to have passengers shut off 

devices. 

Option 3. Acceptable with only the listed mitigations: 

I 
Do not allow CAT 11/111 approaches. (Green) 

Remove CAT 11/111 operation from OPS Spec. 

1.U Misleading Information during Ml -,May result In nooction taken bvthe crewunW CAT 6, 7 Option 1. Acceptable with only the llsled mitigations: The ITitlgatlons for denial of 

CAT !VIII precision approach. Coupled to visual condltlons were obtained. The crew could Ftont door palh loss must be assessed to ensin the (Green) serllice, degradation of 

autoPilot lemergency disconnect the autopilot, assume system meets requirements of 00-294/00·307 for the LOC Possess data that shows systemcorrc,liance. serllice and rnlsluding 

!manual conlrol of the aircraft (or initiate an auto- and GS systems. information are driven to the 

lp11ot TO/GA) and may not ()«Nlde the crew most severe hazard 

jsufficlent time to inltlate • go-around or cause the Option 2. Acceptable wit h only t he listed mitigations: classiflcadon for that 

aircr.1ft to blunder In Its approach. This would Do not allow Ille use of PEOS during these approaches. (Yellow) operation. 

result In an significant increase In crew -1doad Operator procedures to have passengers shut off 

I and decrease in safety margin. This would result In devices. 

an significant Increase In CttW wortload and Oplion 3. Acceptable with only the ll>ted mltf1atlons: 

I 
significant decrease in safety margin. Do not allow CAT II/Ill approaches. (Gre011) 

Remove CAT 11/111 operatlon from OPS S9ec. 

- - -

(continued) 
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Table I 
Ref. . Avlonlu Sy>te m Function 

XS• Df!nl• I of scn,lct 
OS • 0ter1dadonof slc,,.,t 
Ml • Mhf~dlna informltlon 

I 
Fa ilure I 
Mode 
Codes Effect of PED Interference on aircraft operatl()n 

'a 

~! 
'l!" 

i l I Mltl1a tlons 

Residual Risk: (Sec section 8.0) 

•nd 
Recommended Controls Remarks 

2.00 IVOR 4.3AA. 4.3AA.2 4.3.4.4.3. I 
2.01 lloss of all VOR radio navlg1tlon XS,'l>S During non-incision VOR I Pl)n)acl\ the crew MIN 3, 4, 6, No 1ddltlonol mitlaatlon required due to cluslflcotlon of Accept1ble: 

2.02 

lnfonnatlon acc~nled by VOR would respond to this by executing a routine 7 failure. Pilot will fol low appropriate p,occdures. No additional contlOI> required due to classiftcotlon of 
lndicotlon. missed approach pcocedlU, This would result In a failure. Pilot will follow appropriate procedures. 

slight lncre1se In crew worl<load as they plan for 

an alternate approach procedure. 

Display of hazardously misleading VOR Ml During non-p«<lslon VOR approach, crew could 

radio navigation lnfonnatlon to bolh pilots. rinowingly lose accurate inf0<matlon relevant to 
the aircraft's location and Hight path. This could 

result In disorientation near the ground and cause 
a considerable WO<t!oad Increase for the crow. 

HAZ (3, 4, 6,IOptlon I Acceptable with mltlgotlon: 
7 • Hazardous svstem cl1sslflcation Is only al)l)llcable to (Yellow) Operator p,occdures to have passengers shut 

aircraft that use VOR •• primary navigation source and off devices. 
possess no other navigation reference. 
• Front door path loss may be assesse<I to ens in the (Green) Possess data that shows system CO<npilancc 

system meets requirements of 00-294/00-307 for the lOC 
and GS systems. 

MIN 13, 4, 6,10ption 2. 
7 For 1lrcraft equlppe<I with other navlgatlonol references. 

the haurd Is minor. 

Acceptable: 
(Gree n) No addltlonol contrcls required due to 

l
tlassmcot1on of failure. Piiot will fol low apprcpriat• 

p,ocedure• 

3.00 VHF Voke Comm, VOL Modes Z&3 4.3.4.S. 4.3.4.S.2 I 4.3.4.S.3. 

3.01 ' xsiDS:-i.oss of primarycomnunlcotlons XS,'l>S Comn-o.ink4tlons must be transfem,d through an MIN IZ. 3, 4,INo additional mitigation required due to cluslfication of jAccopt oble: 

'radio, with secondary VHF COM fi.rctloning l•lternate radio that uses a different anteM/1 
properly location. The Uf!W worl<load may slightly Increase 

until the prob(em Is solved. 

6, 7, a fallire. Pilot will foll.ow appropriate p,ocedins. JNo additlonol controls required due to tlou lflcotion of 
failin. Pilot will fol low appropriate p,ocedum . 

MAJ 12, 3, 4,,Pilot will follow appropriate p,oced..-es. No additionol 
6, 7, 8 mitigation required due effect of fallin. 

A«eptable with mltlsatlon: 

Pilot will follow appropria te p,ocedures. No 1dditlonal 
controls required due effect of failure. 

MIN 12. 3, 4,INo additional mitigation required due to dasslflcatlon of IAcceptable: 
6, 7, a failure. Pilot will follow appropriate p,ocedures. No additional controls required due to classlflcotlon of 

failure. Piiot will follow appropriato p,ocedure>. 

3.02 loss of all pnmary c~cations radios I XS,'l>S !When the flight crew realiu,s cornrru,lcatlon has 
been los~ the appropriate p,ocedure will be 
followed to a safe landing. This would result In a 

slgnlflcant Increase In watload to the aew. 
3.03 loss of data llnlcrd conmun ___ lca_t_lons ___ _,_j _XS,'l> __ s_,_jc- row--obta--lns data~ vcice_or_ othe-,--, -c:orrn,----t-:=:-l-:-::--:+--=--,--.,-----,-,---,--::----,-+---.,.,----------------+----------1 

3.04 loss of Controller,Pilot Data link 
Cornnu,lcatlons (CPOlC) 

(continued) 

methods. Slight Increase In crow watload. 

XS,'l>S ILOss of CPOlC capability would result in use of 
contingency p,ocedures establlshe<I In the 

iapl)llcoble geogrophic region. Sllght lncre1se In 

lffight crew WO<tdoad due to reversion to vcice 

[convronicotion. 
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MIN IZ. 3, 4,INo additionol mltliation required due to dasslflcotlon of IAcceptablo: 
6, 7, 8 failure. Pilot will follow appropriate p,ocedures. No additional contlOI> required due to clanlflcotlon of 

fallun,. Pilot will follow apprcpriale procedures. 
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XS • OrN1I ol s~ce 
I OS • Otal'"•~tlonol slp,~I 'o 

I 
.. 

Ill. • Mlslffdin.aln.f~m,tion i ! I Failure I 
0 "' Residual Rlsl<: (See section 8.0) 

Mode 11 Table 
Codes I Effect of PED lnterfOfence on aircraft operation 

and 

Ref. Avionics SYJtem Function Mlticatlons Recommended controls Remarks 

4,00 ATC SSR Xpndr, Mode S, UAT and ADS-II ' 
43.4.7 4.3.4.7.5 43.4.7.6 

4.01 lnterrrittent loss of transponder 05 ~lnterrrittent loss ol transponder function would MIN 2, 3,4, NO additional mitigation required due to classification ol Acceptable: 

]result In lapse of altitude Information, aircraft 6, 7 failure. Pilot will follow appropriate procedures. No additional controls required due to cluslflcatlon ol 
position/track, aircraft Identification Information fa ilure. Pilot will follow appropriate procedures. 
and other required Information vital to air traffic 

I 
lconllOllers. Often. the transponder Is Integrated 
with ADS-8 and that functionality woold also be 
lntcrrritt.entlv lost. lnterrrittcnt reportlrc ol 
alrtraft position Information, If lapse exceeds 

I limits of air traffic automation. could require 

I cOn'IITUlicatlon with ATC to re-establish 

I Identification. lnterrrittent TCAS •ott• indications 

I could also occur. Crew and ATC WO<tfoad woold 
lne:mas~. 

·'--
4.02 !Complete loss ol transponders XS loss ol all transponder function would result in MAI 2, 3,4, Pilot will follow appropriate procedures. No additional Acceptable with mltlgatlon: 

loss of altitude information. aircraft position/track. 6, 7 mitigation required due effect ol failure. Pilot will follow app-opriate procedures. No additional 

I alrtraft Identification Information and other controls required due effect ol fa ilure. 

I 
required Information vital to air traffic conllOllen. 
Often. the transponder Is Integrated with AOS-8 

I and that functionality would also be lost Aircraft 
f posiUon information would be lost to other aircraft 
in the vicinity using TCAS and Traffic Information 
IScrvlces·Broadcast (TIS-8). With loss or AOs-8, the 
night crew woold have to avoid Class A. class 8, 
and class C airspace, or require special handllrc 

from ATC. Significant Increase In crew wortcload 

' -
__ i•nd decrease In safety margins. 

(continued) 
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Table 
Ref. Avionics s1stem Function 

XS •Otnl.tloherwiu 
OS• Dteta!Udonof 1linal 
Ml • MhlNdincln.f.cKl'Ndon 

I 
hllure I 
Mode 

_ Codes Effect ol PED Interference on aircraft operation 

S.00 TCAS 4.3.4.8 4.3.4.B.2 4.3.4.8.3 
5.01 loss of TCAS when In an advlso,y sltuotlon 'XS/OS CAS docs not alter or diinnlsh the pilot's ba1lc 

6.00 
6.01 

authonty and responsibility to ensure safe flight. 
Since TCAS does not respond to aircraft which an, 

1
not transponder equipped or aircraft with a 

ttansponder failure, TCAS alone does not ensure 
sale separation In e~ry case. loss of TCAS 
functlonollty will re>ult In a slight decrease In 

safety ma111ins. The crew ITIU$I rely on \/lsual 
separation II operad1111 under VfR conditions or 

ATC pmvlded separation If operatlns lFR under 

[1MC conditions. 

[DME 4.3,4.6 -· 4.3.4.6.2 4.3~ 6.3 ____ _ 

l
loss of OME Information dlJrilll! approach. XS/OS OME Issued to pn,,lde distance to touchdown for 
No data or erratic data displayed. llS approaches. When specified In an the approach 

procedure, OME Is used In lieu of the outer marter, 
can be used as a back cour,e final approach fix, 
and Is used to esr.ibllsh other fixes on the localizer 

icourse. Thi> would result In a slight Increase In 
tcrew wotlr.load._ 

(continued) 

Appendix F: Avionics System Functional Hazard Risk Assessment 

'a' 

id 
oE ... ,: 

ft 8 
,:~ ! Mlt11atlon1 

Residual Risk: (See section 8.0) 

ond 
Recommended Controls 

MIN 13, 4, 6,1No additional intlgatlon required due to cluslficatlon of I Acceptable: 
7 fallun,. Pilot will follow appropriate procedures. No additional controls required due to cluslficatlon ol 

failure. Pilot will follow appropriate procedwes. 

MIN 6, 7 (No additional mtlgatlon requred due lO classification of !Acceptable: 
failure. Pilot will follow appropriate procedut9>. No additional controls required due to tlasslflcatlon ol 

fallun,. Pilot will follow appropriate proceduru. 

Remarks 
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I XS • Denial ohlO'ic• I OS• Otcradationol s.l&NI i I I ML • Mhle1dlf11lftl0tm.tion i; ! 
I l Failure I O t! Residual Risi<: (See sectlon 8.0) 

Table j Mode a s and 

Ref. , Avionic> svuem Function Code> Effect of PED Interference on aircraft operation i! Mltlntlon> Recommended Controls 

7.00 f f'.!.~.!J~LS/ES~.J.4.9 43.4.9.2 4.3.4.93 

7.01 lo» of all GPS navigation lnfcnnation for XS/OS loss of GPS navigadon lnfcnnadon during this MAJ 2,3, 4, Pilot will fol low approplate p,ocedum. No additional Acceptable with mltlcatlon: 

terminal area navigation (Including oper.illng ph .. e could result In flight crew 6.7 rrillgation required due effect of fallu,.,. Pilot will follow •pprq,riate procedu"'1. No additional 

departJns) and nonprecl>lon Approach discontinuing GPS al)l)<Oach and po<entially controls required due effect of failure. 

l(e.g. LNAV or RNP <1, RNAV SIOs) required rri»ed al)l)<Oach. 
Loss of GPS function di.ring departure -,td not 

I slgnificonUy impact the RNAV SID oper.ition> 
becouse the selection of ground based NAY aids, 
the navigation system accuracy -..Id not degr.,de 
to an unacxel)(able level within the time frame of 
the departure. 
IThe crew may resort to other navigational >ystems 
If available. This -..Id re.ult In a "'dUC1lon In 
safety margll\ and a lnc,.,ase In crew WC<ldoad. 

7.02 ILoss of all GPS navigation infcnnation XS/OS loss of GPS navigation lnfcnnalion cbing this MAJ 6, 7 Pilot will fol low approplate p,ocedum. No additional Acceptable with mltlsatlon: 

during nc,np,e<:lslon approach with Vertlcol operating pha>e oron prior to the final app,oach rritigation "'qul"'d due effect of failure. Pilot will follow appropriate p,ocedures. No additional 

Guidance (LNAV/VNAV) waypoint (FAWP). the approach shoud not be control> required due effect of failure. 

completed since GPS may no l~er provide the . required accuracy. The crew may resort to other 
navigational systems if available. This would 
result In~ signlflcint redU(tion ln u f~ty rNrgln, 

and• significant incttase In crew WC<ldoad. 

7.03 
1
loss of all GPS navigation lnfcnnalion XS/OS loss of GPS navigation lnfcnnation during this MAJ 6. 7 Pilot will follow •pprop,1•te procedures. No additional Acceptable with mitigation: 

!during LP/LPV end GNSS Catecory 1/ll oper.,tlng l)ha•• occur> prior to the final •l)l)<Oach rritlgation ,.,quired due effect of failure. Pilot wlll follow •ppropri•te procedU"'1. No additional 

approaches. waypolnt (FAWP), the approach should not be control• required due effect of failure. 

completed since GPS may no I-er provide the 
required accuracy. If the flag/status aMunclation 
•ppea11 after the FAWP, the rri»ed •pp,oach 

r houd be executed lnmedlotely. TI,;s -,Id 
result In • >lgniflcant -on In safety margin. 
and• slgniflcant Increase in crew WC<ldoad. 

--- --PArlttd Taxi 

Appendix F: Avionics System Functional Hazard Risk Assessment 

Talctoff& 
Departure 

Uhoffto 

Olmb Crulso 

~ 
......... 

OeKtnt Approach I Lan: lna 

WorR,ps Tax.I to 
lO~I Gate 

refeunct to 
1,nc1rc 

~ 

Remarks 
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APPENDIX G: PED STOWAGE POLICY ASSESSMENT & CONSIDERATIONS 

Appendix G includes the PED Stowage Policy Assessment and Considerations Report as 
amended by the PED ARC on September 25, 2013. 
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A Report from the PED ARC to the FAA 

Federal Aviation 
Administration 

September 25, 2013 

Portable Electronic Device (PED) Aviation Rulemaking Committee 

PED Stowage Policy Assessment and Considerations 

Summary 

The PED ARC has determined the need for a Portable Electronic Device (PED) 
stowage policy assessment on aircraft used in commercial passenger air 
transportation. The ARC tasked a working group to present considerations to 
assist commercial aircraft operators in developing a PED stowage policy that 
would work in concert with an expanded PED use policy. This paper 
summarizes FAA relevant regulations and guidance, evaluates current industry 
PED policies, and provides considerations to standardize industry best 
practices for stowage of PEDs as appropriate. 

--- ---- --- ~-- -
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1. Background 

1.1. Purpose 
The Federal Aviation Administration (FAA) Portable Electronic Devices Aviation 
Rulemaking Committee (PED ARC) is tasked to make suggestions to further clarify 
and provide guidance on allowing additional PED use by passengers in the cabin 
without compromising the continued safe operation of the aircraft. The PED ARC 
stowage policy working group was established to evaluate PED policies in use 
today by Title 14, Code of Federal Regulations (14 CFR) Part 119 certificate 
holders. Since a migration to "PED tolerant" airplanes will allow passengers' devices 
to remain powered on throughout flight, the team was also asked to consider 
expanding the windows of time that passengers may use their electronic devices, 
without adversely affecting cabin safety. 

1.2. Applicability & Scope 
This document, PED Stowage Policy Assessment and Considerations is a product 

- - of the Portable Electronic Device Aviation Rulemaking Committee based on the 
evaluation conducted by the PED Stowage working group. This report serves as 
suggested guidance for those 14 CFR 119 certificate holders that desire to allow 
passengers to utilize PEDs in any phase of flight on their aircraft. The air carrier is 
ultimately responsible for passenger safety. Procedures may vary due to differences 
in air carrier operations and aircraft. The scope of this document is limited to 
passenger PED stowage as related to carry-on baggage policies. The use of the 
terms "aircraft operator(s)" and "operator" throughout this document is applicable to 
operations conducted under 14 CFR parts 91k, 121 , 125 and 135. 

The working group's efforts included contacting and working with the FAA Office of 
Aerospace Medicine (AAM-600) and Cabin Safety Inspectors (CSI) , Airlines for 
America (A4A), the Association of Flight Attendants-CWA (AFA), the National 
Business Aviation Association (NBAA), the National Air Transportation Association 
(NATA), the Association of Professional Flight Attendants (APFA), the Regional 
Airline Association (RAA), and other interested stakeholders. 

1.3. Charter 
The PED ARC Stowage Working Group will recommend guidance to enable 
operators to develop a PED stowage policy that would work in concert with an 
expanded PED usage policy. 
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1.4. Definitions 

A Portable Electronic Device (PED) is any piece of lightweight, electrically
powered equipment. These devices are typically consumer electronic devices 
functionally capable of communications, data processing and/or utility. 

To stow an item, according to one dictionary definition, is "to put (something that is 
not being used) in a place where it is available, where it can be kept safely, etc."52 

Stowage, therefore, is simply a "space especially on a ship or airplane for stowing 
things."53 For purposes of this report, a stowage location on an airplane is generally 
one that is approved for stowage by the operator, and placarded with a maximum 
weight restriction. If an item is located in a place that lacks formal operator approval 
or a maximum weight placard, but where it is considered, in the judgment of the 
operator, that in a survivable incident (e.g., severe turbulence during a critical phase 
of flight) the item is unlikely to threaten any occupant's safety (e.g., restricting 
egress from a seat during an emergency evacuation) or lead to one or more 
injuries, this report refers to that item's condition as "secure". Some factors that 
help determine the relative safety of a secure location include the size, shape, and 
weight of the passenger's item, as well as the holding properties of the location 
itself. 

52 Hyperlink: Merriam-Webster online dictionary [http:/twww.merriam-webster.com/diclionary/stow) Accessed September 19, 2013. 
53 Hypertink: Merriam-Webster online dictionary [http:/twww.merriam-webster.com/dictionary/stowage) Accessed September 19, 
2013. 
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2. Current FAA Regulations and Guidance 
The following sections summarize and discuss current FAA regulatory, policy, and guidance 
documents relevant to stowage of passenger items in the cabin. 

2.1. Regulations 
Pertinent parts of the applicable regulations have been excerpted here for this 
discussion. Footnotes have been provided to link to the full regulatory language. 

2.1.1.Portable Electronic Devices (14 CFR § 121.306) 
Portable electronic devices regulation 121 .306 gives operators the authority to 
determine whether particular devices may be used on board their aircraft: 54 

§ 121.306 Portable electronic devices. 

(a) Except as provided in paragraph (b) of this section, no person may 
operate, nor may any operator or pilot in command of an aircraft allow 
the operation of, any portable electronic device on any U.S.-registered 
civil aircraft operating under this part. 

(b) Paragraph (a) of this section does not apply to

(1) Portable voice recorders; 

(2) Hearing aids; 

(3) Heart pacemakers; 

(4) Electric shavers; or 

(5) Any other portable electronic device that the part 119 certificate 
holder has determined will not cause interference with the navigation or 
communication system of the aircraft on which it is to be used. 

(c) The determination required by paragraph (b)(S) of this section shall 
be made by that part 119 certificate holder operating the particular 
device to be used. 

54 Hyperlink: §121.306 Portable electronic devices (http://www.ecfr.gov); Accessed September 19, 2013. 
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2.1.2.Carry-on Baggage (14 CFR § 121.589) 
14 CFR § 121 .589 paragraphs (b) - (f) specify requirements for ensuring that 
cabin items are properly secured during takeoff and landing operations: 55 

§ 121.589 Carry-on baggage. 

* * * * 
(b) No certificate holder may allow all passenger entry doors of an 
airplane to be closed in preparation for taxi or pushback unless at least 
one required crewmember has verified that each article of baggage is 
stowed in accordance with this section and§ 121.285 (c) and (d). 

(c) No certificate holder may allow an airplane to take off or land unless 
each article of baggage is stowed: 

(1) In a suitable closet or baggage or cargo stowage compartment 
placarded for its maximum weight and providing proper restraint for all 
baggage or cargo stowed within, and in a manner that does not hinder 
the possible use of any emergency equipment; or 

(2) As provided in§ 121.285 (c) and (d); or 

(3) Under a passenger seat. 

(d) Baggage, other than articles of loose clothing, may not be placed in 
an overhead rack unless that rack is equipped with approved restraining 
devices or doors. 

(e) Each passenger must comply with instructions given by 
crewmembers regarding compliance with paragraphs (a), (b), (c), (d), 
and (g) of this section. 

(f) Each passenger seat under which baggage is allowed to be stowed 
shall be fitted with a means to prevent articles of baggage stowed under 
it from sliding forward. In addition, each aisle seat shall be fitted with a 
means to prevent articles of baggage stowed under it from sliding 
sideward into the aisle under crash impacts severe enough to induce the 
ultimate inertia forces specified in the emergency landing condition 
regulations under which the airplane was type certificated. 

* * * * 

55 Hyperlink: §121.589 Carry-on baggage (http://www.ecfr.gov): Accessed September 19, 2013. 

-----·-· 
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2.1.3.Stowage Compartments (14 CFR § 25.787) 

14 CFR § 25.787 paragraphs (a) and (b) specify the design requirements for 
approved stowage compartments: 56 

§25. 787 Stowage compartments 

(a) Each compartment for the stowage of cargo, baggage, carry-on articles, 
and equipment (such as life rafts), and any other stowage compartment 
must be designed for its placarded maximum weight of contents and for the 
critical load distribution at the appropriate maximum load factors 
corresponding to the specified flight and ground load conditions, and to the 
emergency landing conditions of§ 25.561(b), except that the forces 
specified in the emergency landing conditions need not be applied to 
compartments located below, or forward, of all occupants in the airplane. If 
the airplane has a passenger seating configuration, excluding pilots seats, 
of 1 O seats or more, each stowage compartment in the passenger cabin, 
except for underseat and overhead compartments for passenger 
convenience, must be completely enclosed. 

(b) There must be a means to prevent the contents in the compartments 
from becoming a hazard by shifting, under the loads specified in paragraph 
(a) of this section. For stowage compartments in the passenger and crew 
cabin, if the means used is a latched door, the design must take into 
consideration the wear and deterioration expected in service. 

* * * * 

56 Hyperlink: §25.787 Stowage compartments fhttp://www.ecfr.gov); Accessed September 19, 2013. 

------ -
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2.1.4.Part 25, Subpart C - Structure, General (14 CFR § 25.561) 
14 CFR § 25.561 paragraph (b) lists specific inertia forces experienced during 
emergency landing conditions on land or water: 57 

§ 25.561 General. 

* * * * 

(b) The structure must be designed to give each occupant every reasonable 
chance of escaping serious injury in a minor crash landing when-

(1) Proper use is made of seats, belts, and all other safety design 
provisions; 

(2) The wheels are retracted (where applicable); and 

(3) The occupant experiences the following ultimate inertia forces acting 
separately relative to the surrounding structure: 

(i) Upward, 3.0g 

(ii) Forward, 9. Og 

(iii) Sideward, 3.0g on the airframe; and 4.0g on the seats and their 
attachments. 

(iv) Downward, 6.0g 

(v) Rearward, 1.5g 

* * * * 

2.2. Guidance 
This section lists several FAA policy and guidance documents that expand on and 
clarify existing regulations and generally provide one means, although not the only 
means, for complying with those regulations. Relevant portions of these documents 
are excerpted in the following sections: 

2.2.1.Carry-On Baggage (AC 121-298) 
Advisory Circular (AC) 121-298 "provides information about features that the ... 
FAA ... recommends be included in air carriers' carry-on baggage programs 
[and] provides clarification to air carriers about how to comply with FAA's carry
on baggage regulations."58The following portions of the AC address issues 
relevant to stowage of PEOs: 

57 Hyperlink: §25.561 Structures, General (http://www.ecfr.gov); Accessed September 19, 2013. 
58 Hyperlink: FAA AC 121-298 Carry-On Baggage fhttp://rgl.faa.gov); Accessed September 19, 2013. 
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Excerpt- FAA Advisory Circular 121-298: 

4. What should your FAA-approved carry-on baggage program address? 

d. Explain how you intend to stow carry-on baggage property. This part of the 
program depends on the type of aircraft covered by the program, including 
cabin configuration and other space factors. Your stowage program should 
ensure that: 

(1) Carry-on baggage does not obstruct passenger movement to, from, or 
across the aisle; 

e. Describe your procedures to verify that each article of baggage is property 
stowed in an approved compartment or other specifically approved area before 
flight attendants close the passenger entry doors on each flight. The FAA 
recommends that you task a specific crewmember, such as the lead flight 
attendant, with verifying proper stowage. Your description should include: 

(1) Methods to ensure carry-on baggage and cargo do not exceed the FAA
approved weight limitations or load limits for the specific place they are stowed, 
including the restraints used to secure them . ... 

i. Establish procedures for informing travelers and travel agents about the 
specific carry-on requirements of your flights. You may accommodate travelers 
with special baggage problems, provided you can stow the baggage safely. . .. 

j. Include information about your carry-on baggage program in the appropriate 
parts of the crewmembers' manual. You should cover all of the elements listed 
above, especially crewmember responsibility for verifying that baggage is 
stowed property and will not hinder the availability and use of emergency 
equipment; and other pertinent information that the principal operations 
inspector determines should be in the crewmembers' manual. 

k. Provide training to appropriate ground personnel and to all crewmembers 
regarding your approved carry-on baggage program. The training should 
include at least carry-on baggage limitations; baggage scanning; processing of 
carry-on baggage that you cannot accommodate in any of the passenger 
compartments; proper stowing of carry-on baggage, cargo and unusual items in 
the cabin; crew coordination; applicable passenger information; types of and 
limitations on stowage provisions; verification that carry-on baggage is stowed 
so it does not interfere with emergency equipment; and how to handle carry-on 
baggage during an emergency. 

- - -- -----··- -- ------- - - -- ----
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2.2.2. Use of Portable Electronic Devices Aboard Aircraft (AC 91-21.18) 

Advisory Circular 91-21 .1 B provides aircraft operators with information and 
guidance that are one means, but not the only means, for complying with 14 CFR 
§ 91 .21 . 59 

Excerpt- FAA Advisory Circular 91-21 .18: 

6. RECOMMENDED PROCEDURES FOR THE OPERATION OF PEDs 
ABOARD AIRCRAFT. If an operator allows the use of PEDs aboard its aircraft, 
procedures should be established and spelled out clearly to control their use 
during passenger-carrying operations. The procedures, when used in conjunction 
with an operator's program, should provide the following: 

a. Methods to inform passengers of permissible times, conditions, 
and limitations when various PEDs may be used. This may be 
accomplished through the departure briefing, passenger information 
cards, captain's announcement, and other methods deemed 
appropriate by the operator. For air carrier operations conducted 
under 14 CFR part 121 or part 135, the limitations, as a minimum, 
should state that use of all such devices (except certain inaccessible 
medical electronic devices, for example, heart pacemakers) are 
prohibited during any phase of operation when their use could 
interfere with the communication or navigation equipment on board 
the aircraft or the ability of the flightcrew to give necessary 
instructions in the event ofan emergency. 

f. Prohibiting the operation of any PEDs during the takeoff and 
landing phases of flight. It must be recognized that the potential for 
personal injury to passengers is a paramount consideration, as well 
as is the possibility of missing significant safety announcements 
during important phases of flight. This prohibition is in addition to 
lessening the possible interference that may arise during sterile 
cockpit operations (below 10,000 feet) . 

59 Hyperlink: FAA AC 91 -21.1 B Use of Portable Electronic Devices Aboard Aircraft lhttp://www.faa.gov); Accessed September 19, 
201 3. 
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2.2.3. Passenger Safety Information Briefing and Briefing Cards (AC 121-24C) 

Advisory Circular 121-24C provides aircraft operators with "information regarding 
the items that are required to be, or should be, covered in oral passenger 
briefings and on passenger briefing cards." 60 

Excerpt- FAA Advisory Circular 121-24C: 

1. ORAL BRIEFINGS. The pretakeoff oral briefing should be given so 
that each passenger can clearly hear it and easily see required 
demonstrations. . .. 

a. Pretakeoff. Before each takeoff, the operator must ensure that all 
passengers are orally briefed on each of the following: 

(9) Portable Electronic Devices. Except as provided in§ 91.21, no 
part 119 certificate holder or pilot in command may operate or allow 
the operation of portable electronic devices on any U.S.-registered 
aircraft operated by the certificate holder. Passengers should be 
informed of permissible times, conditions, and limitations when 
various portable electronic devices may be used. 

c. Pref anding. A pref anding briefing is recommended and should 
include the following: seatbelts must be securely fastened; smoking 
materials must be extinguished; tray tables must be secured in their 
stowed position; seat backs must be in a fully upright position; food, 
beverages, or tableware must be picked up; and carry-on baggage 
and movie/video screens must be properly stowed for landing. 

e. Crewmember Procedures. Each oral briefing provided by a carrier 
or commercial operator for its passengers must be explained and 
described in appropriate manuals. The manuals should also contain 
a description of flight attendant tasks and coordination procedures to 
ensure passenger compliance with information signs and flight 
attendants' safety instructions. This description should include the 
stipulation that flight attendants should notify the pilot in command 
anytime a passenger is not complying with safety instructions. Flight 
attendants should neither be assigned nor perform nonsafety-related 
duties during the safety briefings if those duties could obstruct the 
view of the passengers or distract them from listening. 

60 Hyperlink: FAA AC 121-24C Passenger Safety Information Briefing and Briefing Cards lhttp://rgl.faa.gov/); 
Accessed September 19, 2013. 

-- -------
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2. PASSENGER SAFETY BRIEFING CARDS. Oral briefings must be 
supplemented with briefing cards, which must be pertinent only to that 
type and model of aircraft and consistent with the airline's procedures. 
The information on the cards should be consistent with the information 
contained in the air carrier's manuals. When aircraft equipment is 
substantially different, even within the same model of aircraft, the air 
carrier should provide information cards specific to that aircraft . ... 

c. Content. Safety briefing cards that provide information to 
passengers should include: 

(14) Portable Electronic Devices. The cards should inform 
passengers of permissible times, conditions, and limitations when 
various portable electronic devices may be used. 

(15) Supplemental Information. The cards may contain supplemental 
instructions. For example, for takeoff and landing, carry-on baggage 
and tray tables must be properly stowed, galley seNice items must 
be collected from passengers and stowed, and seat backs must be 
placed in their fully upright pos;t;on. 
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2.2.4. Stowage ofltems in Seat Pockets (lnFO 09018) 

Information for Operators (lnFO) 09018, Stowage of Items in Seat Pockets, dated 
November 12, 2009, provides clarifying guidance for air carriers about the 
stowage of items in seat pockets.61 

The intent of the carry-on baggage regulation, Title 14 of the Code of 
Federal Regulations (14 CFR) part 121, section 121.589, is to prevent 
carry-on items from slowing an emergency evacuation and to prevent 
injury to passengers by ensuring items are properly restrained. Seat 
pockets have been designed to restrain approximately 3 pounds of 
weight and not the weight of additional carry-on items. Seat pockets are 
not listed in the regulation as an approved stowage location for carry-on 
items. If a seat pocket fails to restrain its contents, the contents of the 
seat pocket may impede emergency evacuation or may strike and injure 
a passenger. 

If small, lightweight items, such as eyeglasses or a cell phone can be 
placed in the seat pocket without exceeding the total designed weight 
limitation of the seat pocket or so that the seat pocket does not block 
anyone from evacuating the row of seats; it may be safe to do so. 

The requirements of the carry-on baggage regulation are applicable to 
take-off and landing. Nothing in the carry-on baggage regulation 
prohibits a passenger from taking out small personal items from an 
approved stowage location and placing them in the seat pocket after 
takeoff and stowing them in approved locations prior to landing. 
Crewmembers may still direct a passenger to stow carry-on items in an 
approved stowage location, during flight should they pose a hazard, 
such as in the case of turbulence. 

Existing FAA policy in Order 8900.1, Volume 3, Chapter 33, Section 6, 
Operations-Cabin Safety,62 states that carry-on baggage programs should: 

• Prohibit the stowage of carry-on baggage and other items in the 
lavatories and seat pockets (the only items allowed in seat 
pockets should be magazines and passenger information cards) 

• Provide specific crewmember assignments for the verification that 
carry-on baggage is properly stowed 

• Address procedures in appropriate manuals 

• Provide crewmember training on carry-on baggage, and 

• Ensure that information is available to the public about the air 
carrier's carry-on baggage program 

61 Hyperlink: FAA lnFO 09018 [http://www.faa.gov) Accessed September 19, 2013. 
62 Hyperlink: Order 8900.1, Volume 3, Chapter 33, Section 6, Operations, Cabin Safety [http://fsims.faa.gov) Accessed September 
19, 2013. 
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2.2.5. Transport Airplane Cabin Interiors Crashworthiness Handbook (AC 25-17A) 

Passenger PEDs that are sufficiently thin may slide out from under-seat stowage 
locations into aisles,63 creating tripping hazards and/or obscuring emergency 
path lighting, given the gap allowed beneath under-seat restraints as noted on 
page 156 of AC 25-17A: 64 

(G) The bottom of the restraint system should be no more than 2 112-
inches above the floor level of the airplane. The top of the system 
should be no less than 3-inches above the floor level of the airplane. 
(Amendment 25-32). 

2.2.6. Corded Electrical Devices Used in the Passenger Cabin (ANM-02-115-20) 

FAA Policy Statement No. ANM-02-115-20, dated November 21, 2002, 
consolidates and clarifies "certification policy for addressing potential hazards 
associated with the installation of corded electrical devices used in the passenger 
cabin." 65 Specific sections of 14 CFR Part 25 design regulations are cited that 
require passageways leading from main aisles to various types of exit doors, 
between individual passenger areas, and cross aisles between main aisles, be 
unobstructed. 

63 Excerpt and Hyperlink: From FAA Order 8900.1, Volume 3, Chapter 33, Section 6, Operations-Cabin Safety. 3-
3548. STOWAGE OF NON-COLLAPSIBLE FLEXIBLE TRAVEL CANES: "The FAA requires that passenger seats, 
under which baggage is allowed to be stowed, must be equipped with under-seat restraints sufficient to prevent 
articles of baggage, including flexible travel canes and other thin profile items of baggage, from sliding forward." 
Accessed September 19, 2013. 
64 Hyperlink: FAA AC 25-17A Transport Airplane Cabin Interiors Crashworthiness Handbook (http://www.faa.gov); 
Accessed September 19, 2013. 
65 Hyperlink: FAA Policy Statement No. ANM-02-115-20 Corded Electrical Devices Used in the Passenger Cabin 
(http://www.airweb.faa.gov); Accessed September 19, 2013. 
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I 

3. Survey of Current Industry Stowage Policies 
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3.1. Background 
The PED stowage working group developed a survey to request information from various 
aviation industry stakeholders about current operator policies related to stowage of 
PEDs. Surveys were emailed to, and completed by, FAA Certificate Management Office 
(CMO) staff, Part 121 operators, flight attendants, and one aircraft manufacturer. In all, 
41 completed surveys were returned. 

3.2. Survey Questions and Summary of Responses 
The table below includes the full text of all survey questions, as well as numbers of 
responses in each category. Respondents were asked to answer Yes or No to each 
question, and to leave items blank if unsure. However, many of the participants did not 
always follow this guidance. For purposes of the summary table, in most cases, alternate 
responses were converted to Yes, No, or blank following inspection, although a small 
number were categorized as "OTHER" when the other three options could not be 
applied. Detailed results are provided in Appendix 1. 

Question 
Response 

Yes No Blank Other 

Does youri aircraft operation have a policy requiring stowage of some or all passenger PEDs 38 3 0 0 
at any, point during a flight? If 'lfes, please answer questions la·h, alld attach text ot poliGY, 

ifoossible. 

Does the policy require stowage of passenger PEDs under some flight conditions and/or phases of 36 4 1 0 

Does the policy;ltreat different sizes,and/or weights of passengerlPEDs differently? 21 17 2 1 

Does the policy allow passenger PEDs to be stowed in seat pockets? 25 15 1 0 

Does the policy limit the weight of items, Including passenger PEDs, stowed in, seat 28 6 6 1 

Does the policy limit seat pocket stowage to ensure that passengers can egress safely 34 4 3 0 
during an emergency? 

Does the policy specifically restrict the use/stowage ofwlredlheadsets? 7 30 3 1 

Does the policy specifically restrict the use/stowage of wireless headsets? 10 25 5 1 

Does your aircraft operation have crewmember reports of incidents involving passenger 19 7 15 0 
Non-compliance with 11EI:> stQwage requirements? If lfes, please attach examples, if 

Do any of your aircraft have seat power plugs installed for passenger use? If Yes, please 15 24 2 0 
answer questions 2a-b. 

Can passenger PEDs lbe connected to seat powe~ during ail phases of flight? 4 .12 25 0 

Can cabin crewmembers disable seat power? If Yes, please answer questions 2c·d. 11 4 25 1 

At lndividual seats? 2 12 26 l 

In separate sections of the airplane? 8 6 26 1 

Are crewmembers (pilots and/or flight attendants) required to make announcement(s) to 33 8 0 0 
passengers related to stowage of PEDs? If Yes, please attach text of announcement(s), If 
,possible. 

Does your aircraft operation require crewmembers (pilots and/or flight attendants) follow 25 13 3 0 
specific procedures to enforce its passenger PED stowage policies? If Yes, please attach 

details, if possible. 

Does your aircraft operation have reports of passenger PEDs thrown about the cabin due to 1 26 14 0 
turbulence, hard landing, or sudden stop acceleration/deceleration? If Yes, please attach 
redacted copies or summaries of incident reports, if possible. ~ - . .. 
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3.3. Discussion of Survey Results 
The stowage policies survey results tabulated above provide responses of operator 
policies across domestic passenger air transport operations. Participants were drawn 
from FAA Certificate Management Office personnel, Part 121 operators both directly 
and anonymously through the trade association Airlines for America (A4A), 
Association of Flight Attendants-CWA (AFA) safety committee chairpersons, one 
other air-carrier union, and one aircraft manufacturer. 

Some general perspectives on current stowage policies and practices may be 
observed. First, it is clear from responses to questions 1 and 1 a, in which 93% and 
88% of all participants, respectively, answered yes, that most operators appear to 
require that passenger PEDs be stowed at some point during a flight, which 
conforms to the guidance in lnFO 09018. The responses to 1 b suggest that only 
about half of operators (51 % Yes) have policies that distinguish between different 
sizes/weights of PEDs. The responses to 1 c and 1 d suggest that about two-thirds of 
operators allow the use of seat pockets as stowage for PEDs and/or restrict the 
weight of items stowed in seat pockets (61% and 68% Yes, respectively). The 
responses to 1e suggest that most operators (83% Yes) consider safe egress during 
an emergency in their seat pocket stowage policies, although the responses to 1 f 
suggest that most do not consider wireless headsets to be an egress issue (73% 
No). Responses to 1g suggest that most operators do not place restrictions on use or 
stowage of wireless headsets (61 % No). Responses to 1 h suggest that about half of 
operators receive reports of passenger non-compliance with PED stowage policies 
(46% Yes). 

Question 2 asked about seat power plugs; responses suggest that most operators 
(37% Yes, 59% No) at this time do not have this option available to passengers. 
Responses to 2a suggest that most operators today who have power plugs do not 
allow unrestricted use of them during all phases of flight (10% Yes). Responses to 2b 
suggest that cabin crew can generally disable seat power if necessary (27% Yes); 
responses to 2c suggest that very few of these systems can be disabled at individual 
seats (5% Yes), although responses to 2d suggest that power can often be disabled 
in individual sections of the cabin (20% Yes). 

The remaining survey questions asked about crew announcements, stowage policy 
enforcement, and reports of injury incidents involving PEDs. The responses to 
question 3 indicate that operators, in general, require crewmembers to make 
announcements that relate to stowage of PEDs (80% Yes), while the responses to 
question 4 suggest that somewhat fewer operators (61 % Yes) require that 
crewmembers follow specific procedures to enforce stowage policy restrictions on 
PEDs. Responses to question 5 suggest that few operators have reports of 
passengers being struck by PEDs during inflight incidents; only one responder 
definitively answered yes to this question, while 34% were unsure. 
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4. PED Stowage Considerations 
The ARC report recommends that FAA and industry stakeholders develop standard content 
and timing for cabin and flight deck crewmember instructions to passengers on use and 
stowage of PEDs. 

The ARC report further recommends to support standardized industry best practices for 
stowage related to PEDs, the FAA update stowage policy and guidance documents to 
incorporate expanded use of PEDs as necessary. The information in this section provides 
ideas for operators to consider when reviewing their stowage policies. 

4.1. Key Issues to Consider 
The Stowage Policy working group debated various issues related to stowage and 
securing of loose items in order to develop specific r.ecommendations to the FAA for 
future research and development of guidance to operators. The issue that received 
the greatest attention: How to balance the desire of many passengers to use their 
PEDs during the critical takeoff and landing phases of flight while maintaining or 
even elevating existing levels of operational and occupant safety. Other issues 
explored included the effect of PED use on passenger attention to crewmember 
instructions during the pre-takeoff and pre-landing phases as well as emergency 
incidents; options for designating seat pockets as approved stowage locations 
without damaging their structural integrity, adversely affecting egress, and increasing 
projectile risks; safe use and stowage of corded devices (e.g., headphones, power 
adapters); management of under-seat stowage to prevent PEDs from becoming 
tripping or projectile hazards or obscuring emergency path markings; content and 
timing of crew announcements in combination with appropriate procedures and 
training to encourage passenger compliance with stowage policies and adequate 
management of loose item risks; and content, formats and media options for 
disseminating information to travelers that explain operator stowage policies in ways 
that maximize understanding and acceptance of restrictions. 

Roughly in parallel with these internal Stowage Policy working group discussions, 
research scientists in the FAA Office of Aerospace Medicine, Civil Aerospace 
Medical Institute (CAMI), Protection and Survival Research Laboratory (AAM-630) 
also assessed options for expanded PED usage policies. The AAM-630 
Memorandum in Appendix 2 of this document considers the relationship of PED 
usage to post-crash emergency evacuation; reviews literature on the adverse effects 
of distractions on passenger safety awareness and National Transportation Safety 
Board (NTSB) recommendations to counter historic declines in passenger attention 
to safety information; reviews accident data showing that take-off and landing are 
critical phases of flight for accidents and fatalities; praises the benefits of mandatory 
evacuation drills for all passengers on cruise ships; and supports the need for a 
clean cabin environment during pre-flight briefings and critical phases of flight. 
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The AAM-630 memorandum also considers the issues of projectile injury risks from 
unsecured items of mass, items in seat pockets, and items held in a cabin occupant's 
hand. AAM-630 research scientists state in the memorandum that it is the unexpected 
nature of events such as turbulence and emergency landings that makes it unlikely a 
passenger would be able to hold onto an object during an incident, even if it is small 
and light. The memorandum also comments on the lack of evidence for any increased 
occupant injury risk posed by PEDs when compared to "any other object (e.g., a hard 
cover book) of similar weight, size and stiffness." (p. 4 of Appendix 2) 

The AAM-630 memorandum concludes with a discussion of dynamic testing of airplane 
seats with 3 lbs of paper, approximately 1.25 inches thick, stowed in a seat pocket 
during the seat qualification process. The memorandum response suggests that 
"dynamic tests show that the seat can carry the additional weight of the literature 
without structural failure, but do not ensure that the literature is retained throughout the 
entire dynamic event" (reference Appendix 2, pages 4-5). 

This last observation referenced in the AAM-630 memorandum, which concerns the 
lack of testing to ensure that contents in seat pockets are retained, is supported by a 
summary of one aircraft manufacturer's policy related to dynamic seat testing obtained 
by a member of the Stowage Policy working group. This testing policy, which conforms 
to applicable sections of SAE Aerospace Standard 80498 (referenced in footnote 29 of 
the AAM-630 memorandum) may be summarized as follows: 

• Dynamic Testing of the passenger seats is to validate that the seat can take the 
weight of its occupant plus the weight of a 3 lb. object stored in the seat pocket. 

• Dynamic Testing does not prove that the 3 lb. object stays in the seat pocket, 
there are no requirements for this. 

• There is no requirement that defines the size of the object to be used during the 
testing .... just that it weigh 3 lbs. 

• Prior to the testing, the seat pocket is "taped" shut so the 3 lb. object remains in 
the pocket during the test. 

- ------ -----
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4.2. Key Questions 
The Stowage Policy working group reviewed the regulatory and guidance material in 
Section 2 and the policy survey responses in Section 3, along with the Appendix 2 
memorandum prepared by AAM-630. As a result of this review, the following 
questions arose: 

What are the impact injury risks, assessed qualitatively and quantitatively, 
from typical PEDs of less than 3 pounds, in the event of a survivable 
impact on takeoff or landing?66 Are PEDs any different than books or 
magazines, in terms of occupant injury risks, considering such factors that 
could include, but are not limited to, weight, form factor, hardness, and 
quantity? 

• · Is there an acceptable size/weight limitation for PEDs that could allow 
stowage in seat pockets during critical phases of flight? Is 3 lbs an 
acceptable weight constraint? Should the allowable weight account for an 
operator's existing seat pocket contents (i.e. , magazines, safety briefing 
cards, and airsickness bags)? Figure 1 shows one possible concept for a 
seat pocket PED sizing card - would such a concept be useful in tandem 
with an operator's stowage policy? 

• How can operators further improve cabin safety policies so that the 
expansion of PED use during all phases of flight does not adversely affect 
the safety of the travelling public? 

Would the allowed use of PEDs through all phases of flight impact cabin 
safety? (Refer to Figure 2 below) If safety were affected, how should 
operators update policy to mitigate any reduction of safety? 

• How can the use of seat power receptacles be managed with an 
expansion of PED usage? Can a PED adversely restrict egress in an 
emergency evacuation if plugged into aircraft power receptacles? 

Can a PED adversely restrict egress in an emergency evacuation if 
stowed in a seat pocket - assuming all items in seat pocket do not 
exceed 3 lbs.? If so, is there an acceptable maximum device size? 

Can a PED with thin form factors (e.g., tablets, laptops) adversely restrict 
egress in an emergency evacuation if stowed under a seat outside of a 
bag? 

In the event of tarmac delays or runway holds when the airplane is not 
moving, should flight deck crewmembers authorize that passenger PEDs 
(including larger devices such as laptops) be used? 

66 Static inertial forces as specified by 14 CFR § 25.561(b)(3). 
Hyperlink: §25.561 Structures. General (http://www.ecfr.gov/); Accessed September 19, 2013. 
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Figure 1. Stowage Policy Example for a PED Size Check Box 

Sample dimensions and PED weight limits are one way (but not the only way) for passengers to 
quickly determine if their device is permitted by an operator's policy. Aircraft operators would 
determine appropriate values based on their fleet composition and best judgment. 

• Specific dimensions and stowage policy 
(e.g., FAA approved carry-on baggage program 
which includes personal items, and/or personal 
items policy for those carriers that do not have 
an FAA approved carry-on baggage program) to 
be developed by the aircraft operator and 
approved by the geographic responsible FAA 
certificate oversight office. 

• The aircraft operator is ultimately responsible for 
the specifics of what is displayed on the PED 
gate sizing box. There will be some variance 
based on the uniqueness of the air carrier's 
operations and aircraft. 

NOTE: FAA lnFO 09018 - Stowage of Items in 
Seat Pockets, explains seat pockets have 
been designed to restrain approximately 3 
pounds of weight and not the weight of 
additional carry-on items. The PED weight 
limit should take into consideration aircraft 
conformity items in the seat pocket e.g. 
briefing card , air sickness bag, inflight 
magazine (which contains safety and 
compliance information for passengers). 
headset that plugs into the armrest. 
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4.3. Minimize Variability of Stowage Policies 
The variability of PED stowage policies between operators should be minimized, in 
order to maximize passenger understanding and acceptance of the rules, as well as 
compliance with crewmember instructions. 

4.4. Develop a Public Messaging Strategy 
The information to the traveling public on cabin stowage policies should be easy to 
understand, concise, and be widely disseminated through various forms of media. 
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Appendix 1: PED Stowage Survey Responses 
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Does your aircraft operation have a policy requiring stowage of some or all 
passenger PEDs at any point during a flight? 

0% 

Does the policy treat different sizes and/or weights of passenger PEDs 
differently? 

51% 

42% 
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• Yes 

• No 

liil BLANK 

•OTHER 

• Yes 

• No 

liil BLANK 

•OTHER 

Does the policy require stowage of passenger PEDs under some flight conditions 
and/or phases of flight? 

2%_ r0% 

ion -la 

• Yes 

• No 

Iii BLANK 

•OTHER 

Does the policy allow passenger PEDs to be stowed In seat back pockets? 

2%~ , 0% 

37% 

n-lc 

61% 

• Yes 

• No 

II BLANK 

II OTHER 
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Does the policy limit the weight of items, Including passenger PEDs, stowed in 
seat back pockets? 

15%. 

• Yes 

• No 

Iii BLANK 

II OTHER 

Does the policy specifically restrict the use/stowage of wired headsets? 

:tion- lf 
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II Yes 

• No 

Iii BLANK 

•OTHER 

Does the policy limit seat back pocket stowage to ensure that passengers can 
egre.ss safely during an emergency? 

7%, 0% 

on - l e 

II Yes 

• No 

iii BLANK 

Ii OTHER 

Does the policy specifically restrict the use/stowage of wireless headsets? 

3%. 

on-lg 

• Yes 

• No 

ii BLANK 

II OTHER 
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Does your aircraft operation have crewmember reports of incidents Involving 
passenger Non-compliance with PED stowage requirements? 

0% 

37%. 

Question - lh 

46% 

• Yes 

• No 

Iii BLANK 

Iii OTHER 

Can passenger PEDs be connected to seat power during all phases of flight? 

0%. ~10% 

61%. 

Question - 2a 
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29% 

• Yes 

• No 

Iii BLANK 

•OTHER 

Do any of your aircraft have seat power plugs installed for passenger use? 

5%, 0% 

37% 

Questlon-2 

Can cabin crewmembers disable seat power? 

2% 

61% 10% 

Question - 2b 

• Yes 

• No 

Iii BLANK 

Iii OTHER 

• Yes 

• No 

Iii BLANK 

•OTHER 
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Can cabin crewmembers disable seat power at individual seats? 

3% 

29% 

Questlon-2c 

Question-3 

Are crewmembers (pilots and/or flight attendants) required to make 
announcement(s) to passengers related to stowage of PEDs? 

0%~ ~0% 
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• Yes 

• No 

iii BLANK 

•OTHER 

• Yes 

• No 

iii BLANK 

80THER 

Can cabin crewmembers disable seat power in separate sections of the airplane? 
2%. 

63% 

Question - 2d 

15% 

• Yes 

• No 

Iii BLANK 

Ii OTHER 

Does your aircraft operation require crewmembers (pilots and/or fllght 
attendants) follow specific procedures to enforce Its passenger PED stowage 

policies? 

0% 

32% 

Question-4 

61% 

• Yes 

• No 

Iii BLANK 

80THER 
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Does your aircraft operation have reports of passenger PEOs thrown about the 
cabin due to turbulence, hard landing, or sudden stop 

acceleration/ deceleration? 

0%_ _3% 

34% 

Question-$ 
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63% 

• Yes 

• No 

ii BLANK 

• OTHER 
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Appendix 2: 
AAM-630 Memorandum, Recommendations for PED Usage Onboard Airliners 

Federal Aviation 
Administration 

Memorandum 
Date: 

To: 

From: 

Subject: 

September 18, 2013 

Portable Electronic Device (PED) Aviation Rulemaking Committee (ARC) 

Manager, Protection and Survival Research Laboratory, AAM-630 

Recommendations for PED Usage Onboard Airliners 

Cabin Safety research scientists in the FAA Office of Aerospace Medicine, Civil Aerospace Medical Institute (CAMI, 
AAM-630) have assessed the options for an expanded portable electronic device usage policy being considered by 
the Portable Electronic Device (PED) Aviation Rulemaking Committee (ARC) and its Stowage Policy Working Group, 
using data from aviation accident Investigations, aviation human factors research, and the general literature for 
context. Of particular importance is the relationship of PED usage to post-crash emergency evacuation. 

When an emergency evacuation is required, passengers must engage In rapid and appropriate behaviors under 
stressful conditions. In what has become the seminal analysis of airplane accident survival factors, Snow, Carroll 

and Allgood1 concluded: 

Within a few seconds, (a passenger) must make a perilous journey from seat to sanctuary through 
fire, smoke and a maze of physical and human barriers... (survival) depends largely upon the 
number and location of exits, which of these are blocked by flame or impact damage, the human 
help he receives along the way and the intensity of the fire and smoke within the cabin. But In 
addition to these extrinsic factors, his chance of survival Is also Influenced by physical and mental 
attributes of his own that may enable, or prevent, his effective exploitation of the short time he 
has remaining (emphasis added). 

Their study implicates informative preflight briefings, combined with positive direct crew assistance throughout 
the evacuation, as important to post-crash passenger survival. Since providing detailed information and specific 
Instructions to people before and during an emergency has been shown to prompt action, reduce stress, and 
support the problem solving process, it is clear that passenger knowledge and awareness are key factors in 
determining how they will respond in the event of an accident (Baddeley2, Chertkoff & Kushigian3

, Fritz & Marks', 

Quarantelll5). 

1 Snow, cc, Carroll, JJ, & Al~ood, MA (1970). Survival In emergency escopt from posstnger aircraft (AM 70-16). Washington, Qf.: Offlc_e or 
Aerospace Medicine. 
2 Baddeley, AD (2001). Seltctlve attention and performance In dangerous environments. Hvman Performance In Extreme fnvfronments, S, 86-

91. 
3 Chertorr, JM & Kurshlglan, RH (1999). Don't Ponk: The Psychology of fmergency Egress and Ingress. Wesport. CT: Praeger-. 
4 Fritz, CO & Marks, ES (1954). The NORC studies or human behavior In a disaster. Journal of Soclo/ l"IHS, lO, 26-41. 
5 Quarantelli, EL (1954) The nature and conditions or panic. American Jovmal of Sociology, 60, 267-275. 
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The airplane passenger who has paid attention to the safety information available, and has developed a plan for 
what she or he would do to get out of an airplane in a hurry, is better able to handle an emergency situation 
without becoming confused or panicked (Hodson6

, Johnson
7
'M, Leach

10
, Pronko & Leith

11
). 

2 

In a three-part study of passenger safety awareness from 2000 to 2006 by Corbett and Mclean
12

, 60% of the 
participants reported that they did not attend to preflight safety information. Although the other 40% of the study 
participants claimed to engage preflight safety Information, they did not know any more than the non-attenders, 
suggesting that while passengers may say they attend to safety information, In actuality they may not be learning 
or remembering it later. Multiple distractions are likely to be a large part of that shortcoming. 

In a follow-up to the passenger safety awareness study, Corbett13 analyzed the NTSB questionnaire and interview 
responses from the passengers of US Airways Flight 1549, which made a water landing in the Hudson River in 
January, 2009. Seventy percent of those passengers reported that they took more than 6 flights per year; 50% 
reported that they watched NONE of the preflight safety presentation; 89% did not read the safety information 
card at all; and using the same criteria from the previous study to classify them as attenders/non-attenders, 94% of 
the passengers were categorized as NON-attenders. Thirty-six percent reported that they were reading, sleeping, 
listening to music, or distracted by other people during the briefing. It should not be surprising, then, that the 
passengers did not know what "brace for impact" meant, nor did they retrieve their flotation seat cushions or life 
preservers, nor could they properly don a life preserver they were given, nor did they realize that the overwlng 
exits were not so-called "ditching" exits, nor did they realize that the evacuation slides aft of the wings were not 
"boats". The NTSB survival factors report makes clear that the passengers were mostly uninformed and 
unprepared to function effectively in that emergency situation

14
• 

In its safety studies and accident investigations, the NTSB continues to find that passenger attention to safety 
information is declining, and recommends that the FAA require operators to Implement creative and effective 
methods of overcoming passenger inattention, and to conduct research to explore creative and effective methods 
that use state-of-the-art technology to convey safety information to passengers (A-74-113

1
s, A-85-101

16
, A-00-86

17
, 

A-10-8618
). In response, the FAA has suggested that "One way to increase passenger motivation [to focus on the 

safety information) is to make the safety briefings and cards as interesting and attractive as possible," encouraging 
"operators to be innovative in their approach in imparting such information" (AC 121-24C; 2003

19
). 

Safety procedures on modern day cruise ships should be exemplars for safety training for passengers
20

• At the start 
of each cruise, ALL passengers must become familiar with the procedure for evacuation of the ship in the event of 
a fire or collision. The International Convention for Safety of Life at Sea (SOLAS Regulation 111/19) requires that all 
passengers on commercial vessels, no matter the number of times they have cruised, simulate an on-board 
emergency, retrieve life jackets, and proceed to life boats and/or muster stations in a training exercise known as a 

6 Hodson. M (2000, August 13). How to survive an air crash. The London Sunday Times, p. Travel 10. 
7 Johnson, DA (1979). An lnvtstlgotion offocton affecting aircraft posunger attention to safety information prtstntotlons. Washington, DC: 
DOT. (NTIS No. AD A082358) 
8 Johnson, DA (1984). Just In Cose: A Passenger's Guide to Airplane Safety and Survival. New York: Plenum. 
9 Johnson, DA (1997). How pN>ple behave In alrcra~ accidents. Human Performance In Extrtme Environments, 1, 71-80. 
10 Leach, J (1994). Survival Psychology. Washington Square, NY: New York University Press. 
11 Pronko, NH & Leith, WR (1956). Behavior under stress: A study of its disintegration. Psychological Reports, 1. 205-222. 
12http://www.fire.tc.faa.goyf20Q7Conferer\ce/flles/Evacuatlon/WedAM/Cor~ttPassSafetvAware/CorbettPassSafetvAwarePres.pdf 
IShttp://www.fire.tc.faa.gov/2010Conference/flles/cabln Safety I/Cor~ttAwarenessl549/CorbettAwarenesslS49Pres.pdf 
14 

http://dms.ntsb.gov/pubdrns/search/hitllst.cfm?docketlQ•4723Q&CFIDa81828&CFTOKEN=71811991 
15 http://www.ntsb.gov/dodb/recletters/1974{A74 105 114.pdf 
16 

http://www.ntsb.gov/docib/rec.letters/19851A85 93 JQ4.pdf 
17 

http://www.ntsb.gov/docib/recletters{20QQIAOQ 12 9t,pdf 
18 http://www.ntsb.goy/docib/redetters/20101A-10;062-086,pdf 
19 http://1Rl.faa.gov/RHulato,y and Guidance Ubra,yfrgAdylsoryCircular,nsf/list/AC%2D121-24C/SFILE/AC121-24C.pdf 
"' http://senlor1rayel1about.com/od/cru1sts/a/What-To·Expect·At·The-Ufeboat·Drill.htm 
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passenger boat drill. Further, a passenger's role is not simply to "do as you are told," but often to help organize the 
other passengers for a fast and efficient evacuation. Passengers are also instructed to be familiar with at least 2 
evacuation routes from cabin to life boat. 

CAMI Cabin Safety researchers recognize the attraction of "PED-tolerant" airplanes, including the allure of allowing 
these devices to operate during all phases of flight. However, in addition to the aforementioned scientific data and 
analysis pertinent to maintaining a "clean cabin environment," accident data show that takeoff/initial-climb and 
final-approach/landing are critical phases of flight for accidents and fatalities. The Boeing Company has published 
reports, e.g., Statistical Summary of Commercial Jet Aircraft Accidents, which show that 17% of accidents occurred 
during takeoff and initial climb and 54% occurred during final approach and landing for the period of 1992 through 
200121

, and for fatal accidents In the period of 2003 through 201222
, the accident/fatality numbers are 16% and 

41%, respectively. Combined, the research and accident statistics Indicate that added distractions (e.g., usage of 
PEDs) during critical phases of flight would unnecessarily increase risk, discount passenger safety, and disregard 
the many serious efforts to rectify the shortcomings related to passenger safety awareness. 

In particular, use of PEDs should continue to respect the clean cabin environment during the pre-flight briefing and 
critical phases of flight, since the focused attention of passengers to PEDs creates competition for passenger 
mental capacity. People can selectively attend to only one thing at a time. This limitation on attention is the reason 
states have cited to outlaw cell phone usage while driving23

, and while the results of passenger inattention to 
safety information on airliners would typically not be as dramatic, except in an emergency, it seems inexplicable to 
promote PED usage during the very times when passengers might need to engage that safety information the 
most. One might argue that other modes of public transportation do not demand such passenger engagement, 
but.as cited above, the public transportation mode with the most comparable risk profile - cruise ships - does In 
fact mandate hands-on safety equipment briefings and emergency escape planning when all passengers have first 
come on board. 

Whatever minimal loss in PED usage time caused by requiring a clean cabin environment during preflight briefings 
and the critical phases of flight can be mitigated effectively by immediately acce.ssible (e.g., seatback pocket) PED 
stowage provisions. Such provisions would allow timely access when appropriate and mitigate evacuation delays 
or trip hazards caused by errant power cables and related accessories. Perhaps just as importantly, the message is 
sent that safety Is an important concern that passengers need to embrace. 

The circumstances surrounding the cabin safety aspects of PED usage onboard airliners have previously been made 
clear, and there is little additional information in this regard that needs to be garnered via laboratory research. 

Biodynamics research scientists in the FAA Office of Aerospace Medicine, Civil Aerospace Medical Institute (CAMI, 
AAM-630) have assessed the options for an expanded portable electronic device usage policy being considered by 
the Portable Electronic Device (PED) Aviation Rulemaking Committee (ARC) and its Stowage Policy Working Group. 
The issues addressed are related to the injury risk from unsecured objects, and stowage of items in the seat back 
pocket. 

Items of mass can become projectiles in the event of a sudden deceleration as could be experienced during a 
maximum performance landing, rejected takeoff, turbulence, or a severe but survivable crash landing. FAA 
regulations require that seats and restraint systems installed in newly manufactured airliners provide the 
occupants protection from serious head injuries during emergency landing conditions

24
• The impact scenarios used 

to verify this protection are a horizontal deceleration, as could result from a landing overrun, and a combined 
horizontal/vertical deceleration as could occur during a landing undershoot. 

21 http;(ly.ww.oaviao.com/oavlao noyo/direto,Jo aero/segu@ng voo/BoeJngaccldentstatsumS9-01.pdf, page 17 
22 

http:(ly.ww,skybrarv.aero/bookshelf/book.s/2418.pdf, page 20 
11 http://www.dlstraction.gov/downlojd/811737,pdf 
24 

http://www.e<fr.gov/cgi·bln/retrleyeECFR?gp:&SIO,.l9b36176bf3e2ea97a7613cS43Sa19b8&r:SECT10N&n•14v1.0 .t .3,11.3.169.63 
- - _ __J 
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While hanging onto a small object exposed to the inertial forces that could be imposed during turbulence or an 
emergency landing is possible, it is the unexpected nature of these events that make it more likely that a 
passenger would lose control of even a light object. During a turbulence event, the most likely initial trajectory of a 
loose item is vertical. During an emergency landing, the Initial trajectory will depend on the impact direction, with 
the forward and downward directions being the most likely. The relative velocity that a loose item can attain is 
related to the inertial force applied and the distance it travels. The presence of nearby seatbacks and walls in a 
typical aircraft cabin tends to limit the distance that an object can travel, thereby limiting its velocity. The impact 
risk to passengers posed by a loose object is related to its mass (weight), size, stiffness, and its velocity. There is no 
evidence that PEDs pose any more risk of injury to occupants than any other object (e.g., a hard cover book) of 
similar weight, size and stiffness. 

One means to control the risk of impacts from loose objects is to store them during phases of flight where the risk 
of unexpected deceleration is most likely i.e. takeoff, turbulence, and landing. Since the seat back pocket is readily 
accessible, using it as a stowage compartment to store small items during critical phases of flight is one way 
proposed to ensure safety on a "PED tolerant" aircraft. 

The amount of mass placed in literature pockets during aircraft seat dynamic tests and interpretation of the results 
of those tests are defined in multiple FAA documents, and industry standards. FAA regulations require that seats 
and restraint systems installed in newly manufactured airliners successfully complete dynamic tests and FAA 
guidance concerning conduct of those tests calls for the mass of baggage, life vests, and literature pocket contents 
be installed at each seat place25

• An FAA Information Bulletin further states that "Seat pockets have been designed 
to restrain approximately 3 pounds of weight and not the weight of additional carry-on items

26
". An SAE 

Aerospace Recommended Practice qualifies the 3 lb. specified by reducing the mass in proportion to the literature 
pocket width relative to the overall seat back width. 27 FAA regulations also require that cargo in the passenger 
compartment be positioned so that If it breaks loose It will be unlikely to cause direct injury to occupants

28
• The 

latest version of the SAE performance standard for aircraft seats provides additional detail concerning retention of 
literature pocket contents during dynamic tests. 29 This standard states in Section 5.3.5.1 that "Items 0.15 kg (0.33 
lb) or greater carried by the seat that do not affect the dynamic performance of the seat may be representative 
masses, but the production means of attachment must be on the test article." It also states in Section 5.3.9.15 that 
" Detachment of an item should be assessed to determine the effect on the seat or egress. The time when the item 
became detached relative to the time when the seat achieved peak reaction loads should be determined. If the- · 
Item in question was retained until after the seat achieved peak reaction loads, the seat structure carried the total 
seat weight through the peak dynamic load and no retest of the structure or reduction of the tested seat weight is 
required due to the loss of the item. If the item detached prior to the seat achieving peak reaction loads, any item 
(or all items if more than one detached) exceeding 3% of the empty weight of the seat (i.e., without occupants, 
baggage, life vests, literature, etc.) will require a retest or a reduction in the tested seat weight. In both cases, the 
means of restraint should be improved and substantiated." 

Meeting these requirements can be demonstrated by placing a 3 lb. item, simulating literature pocket contents in 
each seat back pocket during the dynamic qualification tests. If the pocket is narrower than the seat back, then a 
proportionally lighter item may be used. Since the primary purpose of including the literature weight in the 
dynamic tests was to substantiate overall seat strength, the SAE standard permits detachment of items after the 
t ime of peak loading. This means the dynamic tests show that the seat can carry the additional weight of the 
literature without structural failure, but do not ensure that the literature Is retained throughout the entire 

25http://v.ww.ahweb.faa.gov/Regulatory and Guidance Ubrary/rgAdvisoryCircular.nsf/0/8083248F7790FOA386257101007SBCBF?OpenDocu 
ment 
26 http://www.fauoy/other yislthyjatlon ln(Nstry/alrline ooerators/alrline satctv/info/all lnfos/mtdla/20Q9/JoE009QlB,Qdf 
27 

SAE Aerospace Recommended Practice S526C, Aircraft Seat Design Guidance and Oarificatlons, 2011-05, http://www.sae.ors 
28 http://www.ecfr.gov/cgt.l)in/text· 
idx?c=ecfr&SI0:13Qclff8c8ctl3c27d834S9ecddl9494c&rgn=div8&vlew=text&node2 l4:1.0.1.3.11.3.169.62&1doo"14 
29 SAE Aerospace Standard 80498, Performance Standard for Seats In Civil Rotorcraft, Transport Aircraft, and General Aviation Aircraft, 200S· 

01, http://www.sae.ors 
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dynamic event. For full width seat pockets, if the operationally required content of the literature pocket weighs 
only 1 lb., then an item weighing 2 lb. could be placed in the pocket and not exceed the weight for which the seat 
has been qualified. The exact size of the simulated contents is not specified in the guidance material, but they are I 
typically made up of 3 lb. of 8.5 x 11 inch paper (which is a stack about 1.25 inches tall). 
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APPENDIX H: PASSENGER USE SURVEY DATA 

Appendix H includes passenger use survey data reviewed by the PED ARC during its 
deliberations. The following information was compiled and prepared for publication by the 
member organization listed. 

• Airline Passenger Experience Association & Consumer Electronics Association, Portable 
Electronic Devices on Aircraft Study (March 2013) 

• Consumer Electronics Association, CEA Comparison Summary Report - Portable 
Electronic Devices on Aircraft- 2003 vs. 2013 (April 2013) 

• Delta Air Lines, Customer Service Data (October 2012) 

- - . ---------
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Joint study created in collaboration with 
the Airline Passenger Experience Association 
and the Consumer Electronics Association (CEA)® 

- -
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Federal copyright law prohibits unauthorized reproduction of this report by any 
means. Any text, data, charts, or other material used from this report must be 
sourced from Airline Passenger Experience Association and the Consumer 
Electronics Association. 
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Methodology 

The report described herein was designed and formulated jointly by the Consumer Electronics 
Association (CEA) ® and the Airline Passenger Experience Association (APEX). This report presents the 
findings of a telephone survey conducted among two national probability samples, which, when 
combined, consist of 1,629 adults, 815 men and 814 women 18 years of age and older, living in the 
continental United States. Interviewing for this CARAVAN® Survey was completed on December 14-18, 
2012. 1,093 interviews were from the landline sample and 536 interviews from the cell phone sample. 

The margin of sampling error at 95% confidence for aggregate results is +/- 2.43%. Sampling error is 
larger for subgroups of the data. As with any survey, sampling error is only one source of possible error. 
While non-sampling error cannot be accurately calculated, precautionary steps were taken in all phases 
of the survey design, collection and processing of the data to minimize its influence. 

During the fielding of this study, Consumer Electronics Association (CEA) ® and the Airline Passenger 
Experience Association (APEX) employed the services of Opinion Research Corporation (ORC) to 
conduct telephone interviewing. The telephone interviewing employed industry standard random-digit 
dialing and computer assisted telephone interviewing (CATI). 

Sampling 
ORC's CARAVAN® landline-cell combined sample i$ a dual frame sampling design. This means that the 
sample is drawn from two independent non-overlapping sample frames-one for landlines and one for 
cell phones. 

Land Line Sample 
ORC's Random Digit Dial (ROD) telephone sample is generated using a list-assisted methodology. 

Cell Phone sample 
The MSG Cellular ROD database is constructed quarterly utilizing Telecordia's LERG product. 

As is common practice in survey research, the data was weighted to reflect the known demographics of 
the population under study. In this survey, weights were applied to cases based on gender, age, race and 
geographic region. As a result, this data can be generalized to the entire U.S. adult population. 
The bases shown on all charts and tables are weighted bases. All percentages in the text, charts and 
tables included in this report are also based on weighted data. 

The Consumer Electronics Association is a member of the Marketing Research Association (MRA) and 
adheres to the MRA's Code of Marketing Research Sta~dards. 

CEA and APEX designed this study in its entirety and is responsible for all content contained in this 
report. Any questions regarding the study should be directed to CEA Market Research staff at 
info@CE.org. 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Background and Research Objectives 

The Federal Aviation Administration (FAA) has policies in place that permit the usage of specified 
portable electronic devices (PED) that the aircraft operator has determined will not interfere with the safe 
operation of the aircraft. These regulations generally prohibit the use of all PEDs during taxiing, take-off 
and landing. However, with the recent proliferation of PEDs such as smartphones, tablets and e-Readers 
into travelers' Internet-connected lives, many passengers, along with various industry groups and 
associations. are leading initiatives asking for greater usage of PEDs while on aircraft. 

The objectives of this study are to gauge consumer awareness and usage of PEDs on aircraft by: 
• Assessing current consumer awareness and perceptions of the safety of PEDs on aircraft 
• Evaluating existing and future usage of PEDs on aircraft 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Executive Summary 

• Nearly all (94%) U.S. adult airline passengers have brought at least one PED with them onto an 
aircraft while traveling in the past 12 months, either in their checked baggage or as a carry-on 
item. 

o The majority of PEDs brought on aircraft are carried-on. The most common PEDs 
carried-on include smartphones, notebook or laptop computers and basic cellphones, 
while the most frequently checked PEDs include notebook or laptop computers, 
smartphones and portable digital audio or MP3 players. 

• Seven in ten (69%) PED carrying passengers report they used their device(s) during the fl ight, 
with the most commonly used devices being smartphones, notebook or laptop computers, tablet 
computers or digital audio or MP3 players. 

o During their flight, passengers most often use their PEDs for entertainment purposes: 
listening to music, playing games, reading books or magazines and watching movies, TV 
or videos. There are also a number of passengers who work while in-flight by working 
offline, reading email, sending email or working online. 

• While on the ground, either prior to take-off or after landing, communication appears to be key. 
More than eight in ten (85%) passengers reported they used their PED(s) prior to take-off or after 
landing, the majority of use being of smartphones and basic cell phones. 

o Sending text messages is the number one activity conducted by passengers while on the 
ground, followed by reading email, listening to music, connecting to Wi-Fi (if available), 
sending email and playing games. 

• In addition to their own PED usage on airplanes, four in ten (42°/~) passengers report their travel 
companions, such as family members, have also used PED(s) during flight(s) in the past 12 
months. 

o Smartphones and tablet computers are the PEDs most commonly used by these travel 
companions, devices likely used for entertainment purposes such as playing games, 
listening to music, reading books or magazines or watching movies, TV or videos. 

• Four in ten (43%) passengers indicate they would like to be able to use PEDs during all phases of 
flights, including take-off and landing. 

• However, six in ten (61%) airline passengers believe that making cell phone calls should be 
restricted during flights, mainly due to the potential distractions it could cause for other 
passengers. 

• Six in ten (61%) passengers feel it is important to be able to use their PEDs when flying for 
personal reasons. Interestingly, a considerably lower 43% feel the same is true for business 
travel, and about half (51 %) feel it is important to be able to use PEDs when flying for business 
and personal purposes combined, suggesting that PED usage for entertainment purposes is 
more important than usage for work-related purposes. 

• The importance of actually being able to connect PEDs to the Internet is considerably lower than 
the importance of having the device while traveling, further supporting the notion that PED usage 
for entertainment purposes is more important than usage for work-related purposes. 
Approximately four in ten agree it is important to be able to connect their PEDs to the Internet 
while traveling for personal (39%), combined business and personal (37%) and business 
purposes (35%) alike. 

• While the majority of passengers say they follow clear and proper instruction on allowed usage of 
PEDs prior to take-off, the data shows this is not always the case. More than nine in ten (94%) 
passengers agree the instructions are clear, yet only six in ten (59%) say they always turn their 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

devices completely off when asked to do so, with an additional 5% who say they sometimes turn 
their devices completely off. 

• Almost one third (30%) of passengers report they have accidently left a PED turned on during a 
flight. Smartphones, the most common PEDs carried onto passenger planes, are also the most 
common PED to be accidently left turned on. 

o Basic cellphones. tablet computers and digital audio/MP3 players are also accidently left 
on occasionally. 

• Additionally, many passengers do not have a clear understanding of specifically when their PEDs 
can be used on an aircraft. Four in ten (43%) passengers incorrectly believe it is acceptable to 
use PEDs while taxiing to the runway, 32% while in the air before reaching 10,000 feet and 26% 
while the plane is in its final descent. 

• Six in ten passengers are concerned about the potential for interference caused by PEDs 
powered on during both take-off (60%) and landing (58%). 

o Passenger concern is not nearly as high for devices powered on while in-flight or for 
devices left in airplane mode. 

o Reasons for this concern vary, but mainly center around interference and safety in 
general. 

• More than half (57%) of passengers express interest in in-flight Wi-Fi services, while one-third 
(34%) are not interested. 

o Notebook or laptop computers, smartphones and tablet computers top the list of devices 
passengers would like to be able to connect to the Internet during flight. 

• Passengers are more likely to purchase Wi-Fi when on longer flights. If available on a flight and 
reasonably priced, passengers are most likely to purchase Wi-Fi in-flight if the flight is over three 
hours in length (57% likely). Conversely, they are least likely to purchase if the flight is less than 
three hours long (32%). The purpose of the trip, business versus personal versus combined, does 
not make much of a difference in likelihood to purchase, as approximately four in ten would 
purchase for any of said travel purposes. 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Detailed Findings 

Airline Travel and Portable Electronic Device Usage 

One in five (20%) U.S. adults have taken a flight for personal reasons in the past 12 months. An 
additional 7% have flown for business purposes and 4% for combined business and personal purposes. 

Passengers who flew for business took an average of seven flights in the past 12 months. Looking 
specifically at those who flew for personal reasons, five flights were taken in the past 12 months, while 
combined business and personal flyers averaged four flights. Females are more likely than males to have 
taken personal flights, while males and passengers ages 35-54 are more likely to have taken business 
flights. 

Figure 1 

Any (net) 

1 to 5 

6 or more 

None 

Don't know 

Number of Airline Flights Taken in Past 12 Months 
- % of Respondents -

• Business 

16% 

• Personal • Combined Business & Personal 

7.3 Business 
4.9 Personal 

4.3 Combined 

Average Number of 
Flights 

(among those who have flown 
for specific reasons in the past 

12 months) 

Base=U.S. adults (n=t,629) 
Q. In the PAST 12 MONTHS, how many airline FLIGHTS have you, personally, taken where the purpose of travel was for each of 
the following. Please count each individual flight. including direct and connecting flights. 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Nearly all (94%) passengers have brought at least one PED with them onto an aircraft while traveling in 
the past 12 months, either in a checked baggage or as a carry-on item. The majority of PEDs brought on 
aircraft are carried-on. Among those who have flown in the past 12 months and who have brought PEDs 
with them while flying, 99% carried-on at least one device and 17% checked at least one device in their 
baggage. The most common PEDs carried-on include smartphones (63%), notebook or laptop computers 
(45%) and basic cellphones (31%), while the most frequently checked PEDs include notebook or laptop 
computers (8%), smartphones (6%) and portable digital audio or MP3 players (5%). 

Figure 2 
Devices Brought on Airplane While Traveling in Past 12 Months 

Mentions of 5% or More 
- % of Respondents --

Any portable device (net) 
99% 

Smartphone 
63% 

Notebook or laptop computer 
45% 

Cell phone that is not a smartphone 
31% • % as Carry-on 

Portable digital audio or MP3 player 
28% • % in Checked Baggage 

Tablet computer 27% 

e-Reader 

Noise-cancelling headphones 

Bluetooth devices 

Portable DVD player 

Portable game device 

None of these 1% 
82% 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. Which, if any, of the following portable electronic devices have you brought with you when travellng by airplane in the PAST 12 
MONTHS? 

Base=U.S. adults who have taken any flights in the past 12 months and who have brought portable electronic devices with them 
while flying (n=353) 
Q. Of those portable electronic devices you have brought with you while traveling by airplane in the past 12 months, which ones 
did you . .. A.) take on the plane with you? 8.) put in your checked baggage? 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

While on the airplane, seven in ten (69%) PED carrying passengers report they used their device(s) 
during the flight, with 85% using their PED(s) prior to take-off or after landing. While in-flight, roughly one 
quarter of these passengers used their smartphone (28%), notebook or laptop computer (25%), tablet 
computer (23%) or their digital audio or MP3 player (23%). While on the ground, communication appears 
to be key; the most commonly used PEDs prior to take-off or after landing are smartphones (55%) and 
basic cell phones (23%). 

Figure3 

Devices Personally Used on Airplane While Traveling in Past 12 Months 
Mentions of 5% or More 

-- % of Respondents --

During the Flight 
Prior to Take-Off or 

After Landing 

:i' ~~ I t 

•• l,_.,. 

3% 

15% 

Base=U.S. adults who have taken any flights In the past 12 months and who have brought any listed portable electronic 
devices with them on the plane while flying (n=348) 
Q. And which of those portable electronic devices have you personally USED while on the airplane ... A.) during the flight B.) 
prior to take off or after landing 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

What do airline passengers use their PEDs for while flying? During fl ight, passengers are most often 
entertaining themselves by listening to music (68%), playing games (54%), reading books or magazines 
(48%) and watching movies, TV or videos (44%). There are also a number of passengers who tend to 
work in-flight, with 39% working offline, 31% reading email, 23% sending email and 19% working online. 

Fi ure4 

Specific Usage of PEDs During Flight 
-- % of Respondents -

Listen to music 

Play games 

Read books or magazines 

Watch movies I TV I videos 

Offline work 

Read email 

Connect to Wi-Fi (if available) 

Take pictures or videos 

Text message 

Send email 

Online work 

Browse social media channels 

Shop online 

Other 

None of these 

54% 

48% 

.............. ~ 44% 

7% 

31% 

30% 

24% 

23% 

23% 

19% 

18% 

39% 

68% 

Base=U.S. adults who have taken any flights in the past 12 months and who have used any listed portable electronic devices 
brought on the plane with them during the flight (n=239) 
Q. What functions do you personally use your portable electronic devices for while on the airplane during the flight? 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

While on the ground, either before taking off or after landing, work and entertainment co-mingle at the top 
of the list of activities reported by PED users. Sending text messages (61%) is the No. 1 activity, followed 
by reading email (43%), listening to music (42%), connecting to Wi-Fi (if available) (40%), sending email 
(38%) and playing games (37%). 

Figure 5 

Specific Usage of PEDs Prior to Take-Off or After Landing 
- % of Respondents -

Text message 

Read email 

Listen to music 

Connect to Wi-Fi (if available) 

Send email 

Play games 

Offline work 

Read books or magazines 

Take pictures or videos 

Browse social media channels 

Watch movies I TV I videos 

Online work 

Shop online 

Other 

None of these 

........................... 61% 

.................... 43% 

•••••••••••• 42% 

31% 

............. 29% 

.......... 27% 

........... 26% 

25% 

••••• 23% 

5% 

12% 

40% 

38% 

37% 

Base=U.S. adults who have taken any flights in the past 12 months and who have used any listed portable electronic devices 
brought with them prior to take off or after landing (n=296) 
Q. What functions do you personally use your portable electronic devices for while on the airplane prior to take off or after 
landing? 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

In addition to their own PED usage on airplanes, four in ten (42%) passengers report travel companions, 
such as family members, also using PED(s) during flight(s) in the past 12 months. Travel companions 
most commonly use smartphones (24%) and tablet computers (14%), devices likely used for 
entertainment purposes such as playing games, listening to music, reading books or magazines or 
watching movies, lV or videos. 

Figure 6 

Devices Used by Travel Companion(s) on Airplane While 
Traveling in Past 12 Months 

- % of Respondents -

Any portable device (net) 

Smart phone 

Tablet computer 

Notebook or laptop computer 

Digital audio I MP3 player 

Noise-cancelling headphones 

e-Reader 

Cell phone (non-smartphone) 

Portable DVD player 

Bluetooth devices 

Portable game device 

None of these 

••• 24% 

14% 

42% 

57% 

Base=U.S. adults who have taken any flights in the past 12 months and who have brought any listed portable electronic 
devices with them while flying (n=348) 
Q. Which were used bv others. such as familv members. travelina with vou while on the airolane? 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Importance of Staying Connected While Traveling 

Six in ten (61%) passengers feel it is important to be able to use their PEDs when flying for personal 
reasons. Interestingly, a considerably lower 43% feel the same is true for business travel, while about half 
(51%) feel it is important to be able to use PEDs when flying for business and personal purposes 
combined. This discrepancy in importance may be due to personal travelers wanting PEDs available for 
entertainment purposes, while business travelers may not want their PEDs with them so they don't feel 
obligated to work while on the plane. 

Notably, passengers ages 35-54 are more likely to consider the use of PEDs while on flights for business 
or for personal purposes to be important than are passengers ages 55+. Additionally, those ages 25-54 
are more likely to consider the use of PEDs while on flights for combined business and personal reasons 
to be important when compared to those 55+. 

Fl ure 7 

Importance of Being Able to Use Portable Electronic Devices 
While Traveling 

• Not applicable 

• Neutral 

- % of Respondents •• 

• Not at all important 

• Somewhat important 

• Not very important 

• Very important 

% Somewhat+ 
Very Important 

Personal 

Combined Business & 
Personal 

Business 

6% 16% 45% 

8% 16% 35% 

8% 9% 34% 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 

61% 

51% 

43% 

Q. How important is it to you to be able to use portable electronic devices while traveling for each of the following purposes? 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Importance of actually being able to connect PEDs to the Internet is considerably lower than the 
importance of having the devices while traveling, suggesting that PED usage for entertainment purposes 
is more important than usage for work-related purposes. Approximately four in ten agree it is important to 
be able to connect PEDs to the Internet while traveling for personal (39%), combined business and 
personal (37%) and business purposes (35%) alike. 

Notably, passengers ages 35-44 are more likely to feel it is important to be able to connect their PEDs to 
the Internet while flying for business purposes or for business and personal purposes combined, more so 
than their counterparts ages 25-34 or 55+. -In addition, male passengers are more likely than female 
passengers to assign higher importance to being able to connect their PEDs to the Internet while flying for 
business purposes. 

Figure 8 

Importance of Being Able to Connect Portable Electronic 
Devices to the Internet While Traveling 

• Not applicable 

• Neutral 

Personal 

Combined Business & 
Personal 

Business 

- % of Respondents --

• Not at all important 

• Somewhat important 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 

• Not very important 

• Very important 

% Somewhat+ 
Very Important 

39% 

37% 

35% 

Q. How important Is it to you that your portable electronic devices be connected to the internet while traveling for each of the 
following purposes? 
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Portable Electronic Devices on Aircraft 

Understanding of Allowed PED Usage While on Aircraft 

While the majority of passengers feel they receive clear and proper instructions on the allowed usage of 
PEDs prior to take-off, the data show this is not always the case. More than nine in ten (94%) passengers 
agree the instructions are clear, yet only six in ten (59%) say they always turn their devices completely 
off when asked to do so, with an additional 5% who say they sometimes turn their devices completely 
off. If so many passengers understand the instructions given to them, why don't they turn their devices off 
when instructed to do so? Some may honestly forget - perhaps they have a device in their carry-on bag 
that they overlooked. Others simply choose not to, evidenced by the 21 % of passengers who say they 
turn their devices to airplane mode and the 2% who store their devices, but do not turn them off. 

Of particular interest, more passengers ages 25-34 are defiant and turn their devices to airplane mode 
than are the more rule-abiding passengers ages 55+, who are also more likely to not use PEDs while 
traveling than are their counterparts ages 25-54. 

Fi ure 9 

Are Clear and Proper 
Instructions Given 

Regarding Usage of 
PEDs? 

-- % of Respondents -

Action Taken When Instructed to 
Turn Portable Electronic Devices to 

the Off Position 
-- % of Respondents --

Always I sometimes turn 
your devices completely off 

net 
64% 

Always turn your devices 
completely off 

Turn your devices to 
'airplane mode' 

Sometimes turn your 
devices completely off 

Store your devices, but do 
not turn them off 

Do not use portable 
electronic devices while 

flying 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. Do you think clear and proper instructions are given by the flight attendants prior to take-off about the usage of portable 
electronic devices while on the airplane? 
Q. When instructed to tum your portable electronic devices 'to the off position' before take-off or landing, which of the following 
best describes how you respond to these instructions? Would you say ... 
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A Report from the PED ARC to the FAA 

Portable Electronic Devices on Aircraft 

Almost one third (30%) of passengers report they have accidently left a PED turned on during a flight. 
Smartphones, which are the most common PEDs carried onto planes with passengers, are also the most 
common PED accidently left turned on. Basic cellphones (18%), tablet computers (16%) and digital 
audio/MP3 players (13%) are also left on occasionally, though not nearly as often as smartphones. 

Passengers ages 35-54 are more likely to have accidently left a PED turned on during a flight when 
compared to those 55+, which aligns nicely with the fact that passengers 55+ are less likely to be using 
PEDs while flying, making them less likely to leave one turned on. 

Figure 10 

Incidence of Accidently 
Leaving PED Turned on 

During a Flight 
- % of Respondents --

Devices Accidently Left Turned on 
During a Flight 

-- % of Respondents That Accidently Left a 
PED devices Turned On During a Flight --

Smartphone 

Cell phone (non
smartphone) 

61% 

Don't 
know 
4% Tablet computer 

Digital audio I MP3 player 

Notebook or laptop 
computer 

+ e-Reader 

Noise-cancelling 
headphones 

Bluetooth devices 

Portable game device 

Don't know 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. Have you ever accidentally left any of your portable electronic devices TURNED ON during a flight? 

Base=U.S. adults who have taken any flights in the past 12 months and who have accidently left any listed portable electronic 
devices turned on during a flight (n=110) 
Q. Which of the following devices have you accidentally left TURNED ON during a flight? 

Additionally, many passengers do not have a clear understanding of when their PEDs can be used while 
on an aircraft. Current rules and regulations require PEDs to be stored and completely powered off during 
the following times: while on the ground taxiing to the runway, in the air before reaching cruising altitude 
(10,000 feet) and during the final descent. However, four in ten (43%) passengers incorrectly believe it is 
okay to use their PEDs while taxiing to the runway, 32% while in the air before reaching 10,000 feet and 
26% while the plane is in its final descent, indicating that some passengers are likely using their devices 
during these PED-restricted times. 
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Figure 11 

Understanding of When Portable Electronic Devices Can be Used 
While on an Airplane 

Cell phone (non-
smartphone) 

Smartphone 

Portable digital 
audio I MP3 player 

e-Reader 

Tablet computer 

Portable DVD 
player 

Notebook or laptop 
computer 

Portable game 
67% 24% 13% device 

Noise-cancelling 66% 31% 23% headphenes 

l?ortable Blu-ray 
64% 23% 12% Disc player 

62% 20% 8% 7% 

No PEDs are 
5% 48% 57% 

allowed 67% 

Don't know 5% 8% 11% i1% 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 

47% 

47% 

50% 

47% 

45% 

20% 

7% 

Q. To the best of your knowledge, which of the following portable electronic devices can be used while on an airplane during the 
followino times? 

Passengers also show confusion over approved locations for PEDs during take-off and landing. During 
taxiing, take-off and landing, the times when PED usage is not allowed on aircraft, passengers are 
instructed to safely stow their PE Os underneath the seat in front of them or in the overhead bin. However, 
only 68% and 64% of passengers identified underneath the seat in front of them or in an overhead bin, 
respectively, as approved locations. 
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Figure 12 

Understanding of Where Portable Electronic Devices are 
Allowed to be Placed While on an Airplane 

Stowed underneath the seat in front of 
you 

Stowed in an overhead bin 

In the seatback pocket in front of you 

Stowed underneath your seat 

On your lap 

Other 

None of these 

Don't know 

- % of Respondents --

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. As you currently understand it, where are portable electronic devices allowed to be placed during take-off, approximately the 
first 30 minutes of a fli9ht, and landif'lfl, the last several minutes of a flf9ht? 
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Concern About the Safety of PED Usage on Aircraft 

Six in ten passengers are concerned about potential interference from PEDs powered on during both 
take-off (60%) and landing (58%). Passenger concern is not nearly as high for devices powered on while 
in-flight or for devices left in airplane mode. The level of concern is lowest for devices in airplane mode 
while in-flight with only one quarter (26%) either somewhat or very concerned. 

Notably, those over age 55 are more likely to be concerned with the likelihood of interference from PEDs 
left in airplane mode during take-off, landing and while in the air than are some of their younger 
counterparts. Additionally, female passengers are more concerned with PED left in airplane mode while 
in-flight than are male passengers. 

Figure 13 

Level of Concern With the Potential for Portable Electronic 
Devices to Interfere With Aircraft Communication and Navigation 

Equipment 

• Don't know 

• Neutral 

- % of Respondents -

• Not at all concerned • Not very concerned 

• Somewhat concerned • Extremely concerned 

% Somewhat 
+Very 

Concerned 

Powered on during take-off 60% 

Powered on during landing 58% 

In airplane mode during take-off 44% 

In airplane mode during landing 43% 

Powered on in-flight 39% 

In airplane mode in-flight 26% 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. How concerned are you about the potential for portable electronics devices to interfere with aircraft communication and 
navigation equipment if they are each of the following? Would you say extremely concerned, somewhat concerned, neutral, not 
very conce. or not at all concerned? 

!e!.~- CltfA 
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Reasons for this concern vary, but mainly center around interference and safety in general, which go 
hand-in-hand on aircraft. Interference with the pilot's communication (17%) is the top reason for concern 
over PEDs on aircraft, followed by other safety concerns. 

Figure 14 

Reasons for Concern About Potential Interference Caused by PEDs on Airc raft 
Mentions of 5% or More 

% of Respondents 

48% 

Could interfere with navigation equipment 

Could interfere with take-eff or landing 

Could interfere with communication (unspecified) 

Safety/Accident concerns (net) 

Could cause plane erash I accidenf/injuries 13% 

Safety concerns I Want a safe flight 11% 

lihat's what you are instructed ta do en a plane 8% 

Concerned because not knowledgeable about what causes the problem 6% 
........................................................................... ~~~~~-.,...-;;....;;~~~~~~-.;., 

There must be a reasen why yeu are teld to tum them eff 6% 

That's what I've heard I been told 6% 

Base=U.S. adults who have taken any flights in the past 12 months and who are concerned about the potential for PEDs to 
interfere with aircraft communication and navigation equipment (n=261) 
Q. Why are you CONCERNED about the potential for portable electronic devices to interfere with aircraft communication and 
naviqation eauiament? 
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Interest in and Likelihood to Purchase In-Flight Wi-Fi Service 
More than half (57%) of passengers express interest in in-flight Wi-Fi services, while one third (34%) say 
they are not interested. 

Passengers ages 25-54 express higher interest in the availability of in-flight Wi-Fi services than do 
passengers ages 55+, who logically would be less interested, again due to the lower incidence of this age 
group using PEDs while in-flight. Additionally, males are more likely to be 'very interested' than are 
female passengers. 

Fi ure 15 

(/) 

c 
Q) 

"O c 
0 
0. 
(/) 
Q) 

Cl'.: ..... 
0 

~ 0 

• Don't know 

• Neutral 

Interest in In-Flight Wi-Fi Service 

• Not at all interested 

• Somewhat interested 

• Not very interested 

• Very interested 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 

% Somewhat 
+Very 

Interested 

57% 

Q. As you may or may not know, some airlines are beginning to offer in-flight Wi-Fi service. How interested are you in in-flight Wi-Fi 
services offered by a commercial airline, such as American, Delta or United? Would you say ... 
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Portable Electronic Devices on Aircraft 

The top devices passengers would like to connect to the Internet while traveling on aircraft are notebook 
or laptop computers (59%), followed by smartphones (55%), tablet computers (49%) and e-Readers 
(41%). 

Passengers ages 35-54 are considerably more likely to want to connect any PED to the Internet while 
flying than are their age 55+ counterparts, again likely due to the fact that those 55+ are less likely to use 
PEDs wh ile on aircraft. 

Figure 16 

Devices Passengers Would Like to be Able to Connect to the 
Internet During Flight 

Notebook or laptop computer 

Smartphone 

Tablet computer 

e-Reader 

Digital audio I MP3 player 

Noise-cancelling headphones 

Cell phone (non-smartphone) 

Portable game device 

Portable DVD player 

Bluetooth devices 

Portable Blu-ray Disc player 

None of these 

- % of Respondents -

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. Which of the following porlable electronic devices would you like to be able to connect to the internet during flight? 
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Passengers are more likely to purchase Wi-Fi on longer flights. If available on a flight and reasonably 
priced, passengers are most likely to purchase Wi-Fi in-flight if the flight is over three hours (57% likely). 
Conversely, they are least likely to purchase if the flight is less than three hours long (32%). The purpose 
of the trip, business versus personal versus combined, does not make much of a difference in likelihood 
to purchase, as approximately four in ten would purchase for any of said travel purposes. 

Regardless of length of flight or for what purpose, passengers ages 25-54 are more likely to purchase Wi
Fi in-flight than are those ages 55+, while males are more likely than females to be 'very likely' to 
purchase for business purposes and are more likely in total (somewhat+ very likely) to purchase for 
combined business and personal flights. 

Figure 17 

Likelihood to Purchase Wi-Fi for In-Flight Use 
- % of Respondents --

• Not applicable • Not at all likely • Not very likely • Neutral • Somewhat likely • Very likely I 

For combined business and 
personal purposes 

For business purposes 

For personal purposes 

For flights over 3 hours 

For flights less than 3 hours 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 

% Somewhat+ 
Very Likely 

43% 

42% 

40% 

57% 

32% 

Q. If Wi-Fi was available on a flight, and were available at a reasonable cost, how likely would you be to purchase access to it while 
traveling in each of the following ways? Would you say ve,y likely, somewhat likely, neither likely nor unlikely, not ve,y likely or not 
at all likely? 
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Portable Electronic Devices on Aircraft 

Length and purpose of flight aside, "reasonably priced" in-flight Wi-Fi generally means less than $10.00 to 
a majority of passengers. For personal flights, 60% of passengers would be willing to pay up to $9.99 for 
in-flight Wi-Fi, while 53% of passengers would be willing to pay the same for business flights. Notably, 
passengers seem to justify higher Wi-Fi prices for longer flights and for business purposes. 

Again, passengers ages 25-54 are most willing to pay for in-flight Wi-Fi access no matter the length of 
flight or for what purpose it serves. 

Interest in Expanded PED Usage and Ability to Make Cell Phone Calls on Aircraft 

Four in ten (43%) passengers indicate they would like to be able to use PEDs during all phases of their 
flights, including during take-off and landing. Not surprisingly, passengers over the age of 55 are less 
likely to be interested than are those ages 25-44. 

Figure 18 

Interest in Being Able to Use Personal Electronic Devices 
During All Phases of a Flight 

- % of Respondents -

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. Would you like to be able to use your personal electronic devices during all phases of a flight, including take-off and landing? 
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Portable Electronic Devices on Aircraft 

When asked which activities, if any, should be restricted during flights, six in ten (61%) said making cell 
phone calls. Three in ten would like alcoholic drinks (29%) and connecting to the Internet (28%) to also be 
restricted. One quarter (27%) of passengers don't believe any of the listed activities should be restricted. 

Of interest, passengers ages 25-34 are more likely than those 45-54 to think connecting to the Internet 
while in-flight should be restricted. 

Figure 19 

Activities That Should be Restricted During Flights 
- % of Respondents --

Making cell phone calls 61% 

Alcoholic drinks 

Connecting to the Internet 

Eating 

Other 

None of these 

Don't know 1% 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
0 . Which activities. if anv. do vou think should be restricted durina fliahts? 
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Portable Electronic Devices on Aircraft 

When specifically asked how they feel about the possibility of passengers being able to make phone calls 
during flights, feelings were generally mixed. With 51% expressing negative feelings and 47% expressing 
positive feelings, there was no strong majority either way. 

Notably, significantly more female passengers believe in-flight cell phone calls would be annoying or 
distracting when compared to male passengers. 

Figure 20 

Feelings About Passengers Being Allowed to Make Cell Phone 
Calls During Flights 

-- Mentions of 5% or More --

Positive (net) 

No prablem I That's fine I Okay 

As long as it's safe I Doesn't interfere with plane operation or communication 

Neutral I Don't care I Doesn't matter 

Base=U.S. adults who have taken any flights in the past 12 months (n=375) 
Q. How would you feel about the possibility of passengers being able to make cell phone calls during flight? 

% of 
Res pondents 

51% 

16% 

47% 

18% 

7% 

6% 

5% 
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Portable Electronic Devices on Alrcraft 

Conclusions 

• PEDs have become an integral part of our mobile society and the majority of U.S. adult airline 
passengers are bringing PEDs onto aircraft while traveling. 

• Not only do they bring PEDs with them while traveling, airline passengers and their travel 
companions use them from the time they board until they de-plane, often for entertainment 
purposes, but also for work-related activities. 

• Many passengers feel it is important to be able to use PEDs when flying for both business and 
personal reasons. although less so for business travelers, suggesting that PED usage for 
entertainment purposes is more important than usage for work-related purposes. 

• Importance of actually being able to connect their PEDs to the Internet is considerably lower than 
the importance of having the devices with them while traveling, further supporting the notion that 
PED usage for entertainment purposes is more important than usage for work-related purposes. 

• While the majority of passengers feel clear and proper instructions regarding the allowed usage 
of PEDs are given prior to take-off, the data show this is not always the case. Passengers are not 
always turning their devices completely off when instructed to do so - some are instead putting 
them in airplane mode, while others choose to do nothing. 

• Almost one third of passengers report they have accidently left a PED turned on during a flight. 
Smartphones, the most common PEDs carried onto planes with passengers, are also the most 
common PED accidently left turned on. 

• Concern over the potential for interference from PEDs powered on is highest during both take-off 
and landing. Passenger concern is not nearly as high for devices powered on while in-flight or for 
devices left in airplane mode. 

• Passengers express interest in having in-flight Wi-Fi available to them and are more likely to 
purchase it on longer flights. 

• Passengers also indicate they would like to be able to use PEDs during all phases of flight, 
including take-off and landing. 

• While airline passengers express interest in expansion of PED use on aircraft, a majority believe 
that making cell phone calls should be restricted during flights, mainly due to the potential 
distraction it could create for other passengers. 
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Comparison Summary: 
Portable Electronic Devices on Aircraft .2003 vs 2013 

• Over the past decade, more airline passengers report carrying at least one portable 
electronic device (PED) with them while traveling by plane. In 2003, 76% of passengers said 
they brought at least one PED with them while traveling by plane. In 2013, that number rose by 
18 percentage points to 94% of airline passengers. 

• Additionally, more passengers are carrying their PEDs with them onto the plane, as 
opposed to packing them in their checked luggage. In 2003, 23% of passengers traveling 
with PEDs packed at least one device in their checked bag(s) and 70% carried at least one 
device onboard the plane. In 2013, the percent of PED-carrying passengers packing devices in 
their checked luggage decreased slightly to 17%, while the percent carrying devices with them 
onboard increased considerably to 99%. 

• As times have changed, so too have the devices passengers carry with them while 
traveling by air. Cell phones (55%), calculators (22%), laptop computers (21%), CD/DVD 
players (20%) and camcorders (14%) were the top five PEDs brought with travelers as carry-on 
items in 2003. Ten years later, in a highly connected and mobile society, portable computing 
devices top the list with smartphones being the number one PED carry-on (63%), followed by 
notebook or laptop computers (45%), basic cell phones (non-smartphone) (31%), portable digital 
audio or MP3 players (28%) and tablet computers (27%). 

• With more passengers bringing PEDs with them on board aircraft, usage of these devices 
while in-flight has increased as well. In 2003, only four in ten (40%) passengers used PEDs 
while in-flight (specific flight phases not specified). By 2013, however, usage increased to 69% 
during the flight and 85% while on the ground, either prior to take-off or after landing 1• 

o Among those who carried PEDs onto the plane with them in 2003, the most 
commonly used device in-flight was the CD/DVD player (17%). This was followed by 
laptop computers (15%), calculators (13%), cell phones (8%) and PDAs or handheld 
computers (8% ). In 2013, all-in-one mobile devices appear to have taken over with 
smartphones (28%) topping the list of PEDs used while in-flight. Notebook or laptop 
computers (25%) closely follow, along with tablet computers (23%), portable digital 
audio or MP3 players (23%) and e-Readers (13%) rounding out the top five. 

• Despite the fact that more passengers are bringing PEDs on board their flights, the 
incidence of devices accidently being left on during the times they should be powered 
completely down has remained stable over the past decade. In 2003, 29% of travelers who 
owned a cell phone or wireless pager reported they had accidently left the device turned on 
during a flight. Comparatively, in 2013, 30% of passengers reported they had accidently left a 
PED (not limited specifically to cell phones or wireless pagers) turned on while in-flight2. 

• The percent of passengers who feel clear and proper instructions are given regarding the 
use of PEDs on board an aircraft has increased slightly over the past 10 years. In 2003, 
90% of passengers felt instructions given by flight crews were clear and proper. By 2013 that 
percentage increased to 94%, suggesting airlines continue to do a good job both communicating 
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what is and what is not allowed during the various phases of a flight and in adapting to ever
changing mobile and wireless technologies. 

• Airline passengers are less concerned about the potential for interference with aircraft 
systems caused by PEDs than they were a decade ago. In 2003, more than half (56%) of 
airline passengers were concerned about the potential for PEDs to interfere with aircraft systems 
(non-specific as to the phase of the flight). In 2013, with most devices equipped with an 'airplane 
mode' feature (a feature not always available on PEDs in the early 2000's) concern decreased to 
45% on average across all phases of a flight. Concern is highest for devices powered on during 
take-off (60%) and lowest for devices in 'airplane mode' while in-flight (26%) 3

. 

• The perceived importance of being able to use PEDs on an aircraft has increased 
significantly over the past ten years, for both travel related to business and personal 
purposes. In 2003, three in ten passengers felt it was important to be able to use PEDs on 
airplanes for business (31%) and for personal reasons (28%). By 2013, those percentages rose 
considerably to 43% for business travel and 61 % for personal travel. 

• Interest in connecting to Wi-Fi in-flight has increased significantly over the past decade. 
Only one-third (34%) of passengers expressed interest in in-flight Wi-Fi in 2003. As connectivity 
has gained in importance and the in-flight Wi-Fi market has become more competitive, interest 
has grown to 57% in 2013 4

. 

• Passengers are more likely to pay for in-flight Wi-Fi services in 2013 than they were in the 
past. Nearly one quarter (23%) of passengers said they would be likely to pay for access to an 
in-flight wireless network in 2003. In 2013, regardless of purpose or length of fl ight, 43% of 
passengers (on average) say they are likely to purchase in-flight Wi-Fi. These passengers are 
most likely to pay for service on longer flights (over 3 hours) (57%) and least likely to purchase on 
flights less than three hours long (32%). The purpose of the trip (e.g. business, personal or both) 
does not make much of a difference in likelihood to purchase, as approximately four in ten would 
purchase for any of said travel purposes5

. 
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Methodology 

The Consumer Electronics Association is a member of the Marketing Research Association (MRA) and 
adheres to the MRA's Code of Marketing Research Standards. 

CEA is responsible for all content contained in this briefing. Any questions regarding the study should be 
directed to CEA Market Research staff at info@CE.org. 

Portable Electronic Devices on Aircraft (2013) 

The Portable Electronic Devices on Aircraft (2013) study was designed and formulated jointly by the 
Consumer Electronics Association (CEA) ® and the Airline Passenger Experience Association (APEX). 
This study presents the findings of a telephone survey conducted among two national probability 
samples, which, when combined, consist of 1,629 adults, 815 men and 814 women 18 years of age and 
older, living in the continental United States. Interviewing for this CARAVAN® Survey was completed on 
December 14-18, 2012. 1,093 interviews were from the landline sample and 536 interviews from the cell 
phone sample. 

The margin of sampling error at 95% confidence for aggregate results is +/- 2.43%. Sampling error is 
larger for subgroups of the data. As with any survey, sampling error is only one source of possible error. 
While non-sampling error cannot be accurately calculated, precautionary steps were taken in all phases 
of the survey design, collection and processing of the data to minimize its influence. 

During the fielding of this study, Consumer Electronics Association (CEA) ® and the Airline Passenger 
Experience Association (APEX) employed the services of Opinion Research Corporation (ORC) to 
conduct telephone interviewing. The telephone interviewing employed industry standard random-digit 
dialing and computer assisted telephone interviewing (CATI). 

Sampling 
ORC's CARAVAN® landline-cell combined sample is a dual frame sampling design. This means that the 
sample is drawn from two independent non-overlapping sample frames-one for landlines and one for 
cell phones. 

Land Line Sample 
ORC's Random Digit Dial (ROD) telephone sample is generated using a list-assisted methodology. 

Cell Phone sample 
The MSG Cellular ROD database is constructed quarterly utilizing Telecordia's LERG product. 

As is common practice in survey research, the data was weighted to reflect the known demographics of 
the population under study. In this survey, weights were applied to cases based on gender, age, race and 
geographic region. As a result, this data can be generalized to the entire U.S. adult population. 
The bases shown on all charts and tables are weighted bases. All percentages in the text, charts and 
tables included in this report are also based on weighted data. 

Portable Electronic Devices on Aircraft (2003) 

The Portable Electronic Devices on Aircraft (2003) study described herein was designed and formulated 
by eBrain Market Research (a division of CEA Market Research). The quantitative study was 
administered via telephone interview to a random national sample of 1,009 U.S. adults during September 
2003. The telephone interviewing employed industry standard random-digit dialing (ROD) and computer 
assisted telephone interviewing (CATI). Raw data from the completed study was aggregated by eBrain 
Market Research (a division of CEA Market Research). 
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Appendix 

Changes in the survey questions between 2003 and 2013 

1 2003: Q. Which electronics product did you use DURING a flight? 
2013: Q. And which of those portable electronic devices have you personally USED while on the 
airplane ... A.J during the flight B.) prior to take off or after landing 

2 2003: Q. Have you ever accidentally left your cell phone or wireless pager TURNED ON during 
a flight, perhaps by accident, either in your carry-on bag or pocket, or in your checked luggage? 
2013: Q. Have you ever accidentally left any of your portable electronic devices TURNED ON 
during a flight? 

3 2003: Q. How concerned are you about the potential for portable electronic devices to interfere 
with aircraft communication and navigation equipment? 
2013: Q. How concerned are you about the potential for portable electronics devices to interfere 
with aircraft communication and navigation equipment if they are each of the following? Would 
you say extremely concerned, somewhat concerned, neutral, not very concerned or not at all 
concerned? 

4 2003: Q. How interested or not interested are you in being able to do each of the following while 
traveling on an airplane? C.) Connect to the Internet while in-flight using your own laptop 
computer through a wireless network on the airplane 
2013: Q. As you may or may not know, some airlines are beginning to offer in-flight Wi-Fi 
service. How interested are you in in-flight Wi-Fi services offered by a commercial airline, such 
as American, Delta or United? Would you say ... 

5 2003: Q. If airplanes had wireless networks with Internet access, how likely would you be to buy 
the equipment you would need to use and connect to the wireless network? 
2013: Q. If Wi-Fi was available on a flight, and were available at a reasonable cost, how likely 
would you be to purchase access to it while traveling in each of the following ways? Would you 
say very likely, somewhat likely, neither likely nor unlikely, not very likely or not at all likely? 

A.) For business purposes 
8.) For personal purposes 
C.) For combined business and personal purposes 
D.) Flight less than 3 hours 
E.) Flight over 3 hours 
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Delta Customer Survey Data 

In support of the PED ARC efforts, Delta surveyed 1462 customers in October 20\2 over the 
issue of expanded PED usage on flights. Our customers responded as follows: 

o When asked to pick which device they would like to use the most below 10,000 feet, cell 
phone is the top choice followed closely by tablet computer. 

o Reading e-books, text messaging, listening to music, watching movies and playing games 
are the top activities that customers would like to do below 10,000 feet 

Note: Of the activities available on today's smart phones, making cellular calls is only 
the 61

" priority 

o Most customers feel that being able to use electronic devices below I 0,000 feet would 
have a positive impact on the onboard experience 

o The ability to make phone calls is seen to have a negative impact on the onboard 
experience for 64% of customers; however, 36% of customers believe it would be 
positive indicating that phone calls in flight can be polarizing. 

Impact on Onboard Experience if allowed to use PED's 
Below 10,000 Feet 
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APPENDIX I: PED INTERFERENCE DATA 

Appendix I includes PED interference data reviewed by the PED ARC during its deliberations. 
The following information was compiled and prepared for publication by the member 
( organization) listed. 

• Delta Air Lines, Interference Event Data for PED ARC (January ·1, 2010 to August 31 , 
2012) 

• National Aeronautics and Space Administration, Passenger Electronic Device (PED) 
Related Incidents Special Request - Secondary Analysis, Search Request No. 7115 (April 
10, 2013) (presented to PED ARC by M. Schopp) 

Note: The FAA presented Service Difficulty Report (SOR) data, which is summarized in the 
safety risk analysis included in Appendix F of this report. 
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INTERFERENCE EVENT DATA FOR PED ARC 
(Jan 1, 2010 to Aug 31, 2012) 

Delta Airlines provides a summary of all reported equipment interference events from January 1, 
20 l O to August 31, 2012. Any pilot or mechanic report that mentioned interference to the airline 

for any reason (mechanical, human factors or other cause) is included: 

.Summary: 

• Delta flew 2.3 million flights during the period Jan 1, 2010 to Aug 31, 2012 

• Data Collected via Pilot reports and Aircraft Maintenance Defect Logs 

3 Pilot Reports mentioned possibility of PED Interference, but none could be 

confirmed 

- 24 Maintenance Defect Logs mentioned possibility of Unknown Interference 

(Radar 1, ILS Locator I, Radio/Comm/Intercom 2) 

• Of the 27 events recorded: 

- 6 events were explained by a positive mechanical finding other than PED 

interference 

- 21 events remain 

• 2 events were associated with flying through weather/clouds 

• I event was reported to have been due to ACARS interference 

2 events were caused by a stuck open microphone 

• 16 remaining events were not confirmed, system worked fine on the 
ground 
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Search Request No. 7115 

Passenger Electronic Device 
(PED) Related Incidents 

Special Request - Secondary Analysis 

Aviation Safety Reporting System 
P.O. Box 189 I Moffett Field, CA I 94035-0189 

April 10, 2013 

.. . ... ... ... . .... 
I 
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National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, CA 94035-1000 

TH: 262-7 

• 
MEMORANDUM FOR: Recipients of Aviation Safety Reporting System Data 

SUBJECT: Data Derived from ASRS Reports 

The attached material is furnished pursuant to a request for data from the NASA Aviation Safety 
Reporting System (ASRS). Recipients of this material are reminded when evaluating these data 
of the following points. 

ASRS reports are submitted voluntarily. The existence in the ASRS database ofreports 
concerning a specific topic cannot, therefore, be used to infer the prevalence of that problem 
within the National Airspace System. 

Information contained in reports submitted to ASRS may be amplified by further contact with 
the individual who submitted them, but the information provided by the reporter is not 
investigated further. Such information represents the perspective of the specific individual who is 
describing their experience and perception of a safety related event. 

After preliminary processing, all ASRS reports are de-identified and the identity of the individual 
who submitted the report is permanently eliminated. All ASRS report processing systems are 
designed to protect identifying information submitted by reporters; including names, company 
affiliations, and specific .times of incident occurrence. After a report has been de-identified, any 
verification of information submitted to ASRS would be limited. 

The National Aeronautics and Space Administration and its ASRS current contractor, Booz 
Allen Hamilton, specifically disclaim any responsibility for any interpretation which may be 
made by others of any material or data furnished by NASA in response to queries of the ASRS 
database and related materials. 

Linda J. Connell, Director 
NASA Aviation Safety Reporting System 
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CAVEAT REGARDING USE OF ASRS DATA 

Certain caveats apply to the use of ASRS data. All ASRS reports are voluntarily submitted, and 
thus cannot be considered a measured random sample of the full population of like events. For 
example, we receive several thousand altitude deviation reports each year. This number may 
comprise over half of all the altitude deviations that occur, or it may be just a small fraction of 
total occurrences. 

Moreover, not all pilots, controllers, mechanics, flight attendants, dispatchers or other 
participants in the aviation system are equally aware of the ASRS or may be equally willing to 
report. Thus, the data can reflect reporting biases. These biases, which are not fully known or 
measurable, may influence ASRS information. A safety problem such as near midair collisions 
(NMACs) may appear to be more highly concentrated in area "A" than area "B" simply because 
the airmen who operate in area "A" are more aware of the ASRS program and more inclined to 
report should an NMAC occur. Any type of subjective, voluntary reporting will have these 
limitations related to quantitative statistical analysis. 

One thing that can be known from ASRS data is that the number of reports received 
concerning specific event types represents the lower measure of the true number of such 
events that are occurring. For example, if ASRS receives 881 reports of track deviations in 
20 l O (this number is purely hypothetical), then it can be known with some certainty that al 
least 881 such events have occurred in 2010. With these statistical limitations in mind, we 
believe that the real power of ASRS data is the qualitative information contained in report 
narratives. The pilots, controllers, and others who report tell us about aviation safety 
incidents and situations in detail - explaining what happened, and more importantly, why it 
happened. Using report narratives effectively requires an extra measure of study, but the 
knowledge derived is well worth the added effort. 
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APPENDIX J: PASSENGER NON-COMPLIANCE DATA 

Appendix J includes passenger non-compliance data reviewed by the ARC during its 
deliberations. The information was compiled and prepared for publication by Airlines for 
America (A4A). 
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Definitions: 

Alcohol: Passenger appears intoxicated (boarding/during flight) , drinking from own bottle not served by FA 

-
Smoking: Smoking on aircraft, tampering with smoke detector 

Failure to follow Failure to comply with crew instructions regarding carry-on baggage, portable electronic 
Crew Instructions devices, seatbelt, pets, etc. (regulatory) 
(Regulatory): 

Threatening As defined by Levels of Threat: 
Behavior: Level 1: Passenger Disruption (Suspicious/Threatening) - Includes verbal or written threats 

Level 2: Physical Contact (e.g., push, hit, slap, kick, grab) 
Level 3: Life Threatening (e.g., weapon displayed, credible terrorist or bomb threat, sabotage of 
systems, credible hijacking 
Level 4: Breach of Flight Deck 

Data collected from A4A member carriers is a voluntary process and the volume of reports can vary based on 
individual carrier reporting policies and practices. 
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APPENDIX K: INDEX OF REFERENCE DOCUMENTS 

Appendix K includes an index of the guidance documents reviewed by the PED ARC and/or 
referenced in the PED ARC Final Report. 

FAA Guidance Documents 

AC 20-158, The Certification of aircraft Electrical and Electronic Systems for Operation 
in the High-Intensity Radiated Fields (HIRF) Environment (7/30/07) 

AC 20-164, Designing and Demonstrating Aircraft Tolerance to Portable Electronic 
Devices (03/15/10) 

AC 23.1309-lE, System Safety Analysis and Assessment for Part 23 Airplanes 
(l l/17/11) 

AC 25-17 A, Transport Airplane Cabin Interiors Crashworthiness Handbook (05/18/09) 

AC 25.562-18, Dynamic Evaluation of Seat Restraint Systems and Occupant Protection 
on Transport Airplanes (01 I l 0/06) 

AC 91-21.18, Use of Portable Electronic Devices Aboard Aircraft (8/25/06) 

AC 120-768, Guidelines for the Certification, Airworthiness, and Operationa_l Use of 
Electronic Flight Bags (12/19/2011) 

AC 121-24C, Passenger Safety Information Briefing and Briefing Cards (07/23/03) 

AC 121-298, Carry On Baggage (07/24/00) 

ANM-02-115-20, Corded Electrical Devices (08/30/02) 

FAA InFO 09018, Stowage ofltems in Seat Pockets (11 /12/09) 

Order 8900. l , Flight Standards Information Management System 

RTCA Guidance Documents 

RTCA 00-1600, Environmental Conditions and Test Procedures for Airborne 
Equipment (12/8/20 I 0) 

RTCA D0-233, Portable Electronic Devices Carried Onboard Aircraft (8/20/1996) 

RTCA D0-294C, Guidance on Allowing Transmitting Portable Electronic Devices (T
PEDS) on Aircraft (12/16/2008) 

RTCA 00-307 Change 1, Aircraft Design and Certification for Portable Electronic 
Device (PED) Tolerance (12/16/2008) 
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APPENDIX L: GLOSSARY 

14 CFR Part 23: Airworthiness Standards: Normal, Utility, Acrobatic, and Commuter Category 
Airplanes 

14 CFR Part 25: Airworthiness Standards: Transport Category Airplanes 

14 CFR Part 91: General Operating and Flight Rules 

14 CFR Part 91K: Fractional Ownership Operations 

14 CFR Part 121: Operating Requirements: Domestic; Flag, and Supplemental Operations 

14 CFR Part 125: Certification and Operations: Airplanes Having a Seating Capacity of 20 or 
More Passengers or a Maximum Payload Capacity of 6,000 Pounds or More; and Rules 
Governing Persons on Board Such Aircraft 

14 CFR Part 135: Operating Requirements: Commuter and On Demand Operations and Rules 
Governing Persons on Board Such Aircraft 

Adverse Effect: HIRF effect that results in system failure, malfunction, or misleading 
information to a degree that is unacceptable for the specific aircraft function or system addressed 
in the HIRF regulations. A determination of whether a system or function is adversely affected 
should consider the HIRF effect in relation to the overall aircraft and its operation. (AC 20-158) 

Allowance Process: Process to allow the use of a PED on aircraft within an operator's fleet. 
(RTCA D0-294) 

Altitude: Altitude represents the environmental pressure relative to sea level to which the 
equipment is exposed during the tests. (RTCA D0-160) 

Approval: The act of formal sanction of an implementation by a certification authority (RTCA 
D0-294) 

Assessment: An evaluation based upon engineering judgment (from SAE ARP4761) (RTCA 
D0-294) 

Back Door Coupling: PED radio frequency transmissions that are radiated within the aircraft 
and received by aircraft electronic systems through their interconnecting wires or electronic 
equipment enclosures. (See generally, RTCA D0-294.) 

Cabin Crew: Employees whose duties are performed primarily in the airplane passenger cabin. 
(RTCA D0-294) 

Catastrophic: A failure condition preventing continued safe flight and landing. (Level A 
Systems) Classification of Systems in Terms of Airplane Level Assessment (from SAE ARP5413) 
(RTCA D0-294) 
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Certification: The legal recognition that a product complies with the applicable requirements. 
Such certification comprises the activity of technically checking the product and the formal 
recognition on compliance with the applicable requirements by issue of a certificate, license, 
approval, or other documents as required by national laws and procedures (from SAE ARP 4761) 
(RTCA 00-294) 

Coupling: Process whereby electromagnetic energy is induced in a system by radiation produced 
by an RF source. (AC 20-158) 

Critical Phases of Flight: All ground operations involving taxi, takeoff and landing, and all 
other flight operations conducted below 10,000 feet except cruise flight. (121.542) 

Electronic Flight Bag (EFB): An electronic display system intended primarily for flight deck 
use that includes the hardware and software necessary to support an intended function. EFB 
devices can display a variety of aviation data or perform basic calculations ( e.g., performance 
data, fuel calculations, etc.). In the past, some of these functions were traditionally accomplished 
using paper references or were based on data provided to the flightcrew by an airline's flight 
dispatch function. The scope of the EFB functionality may include various other hosted 
databases and applications. Physical EFB displays may use various technologies, formats, and 
forms of communication. An EFB must be able to host Type A and/or Type B software 
applications. (AC 120-768) 

Fly-by-Wire Controls: The airplane control surfaces are actuated by electric motors, digital 
computers, or fiber optic cables. This flight control system replaces the physical connection 
between pilot controls and the flight control surfaces with an electrical interface. (Airplane 
Flying Handbook, F AA-H-8083-3A, Chapter 5) 

Front Door Coupling: PED radio frequency emissions that are radiated within the aircraft, 
propagate through the aircraft windows and doors, and received by aircraft radio receivers 
through their antennas installed on the aircraft. (See generally, RTCA 00-294.) 

Hazardous/Severe- Ma.ior: Failure conditions reducing the capability of the aircraft or the 
ability of the crew to cope with adverse operating conditions to the extent that there would be 
(Level B Systems) a large reduction in safety margins or functional capabilities, physical distress 
or higher workload such that the crew could not be relied on to perform their tasks accurately or 
completely, or serious injury to a relatively small number of the occupants. Classification of 
Systems in Terms of Airplane Level Assessment (from SAE ARP54l3) (RTCA 00-294) 

High-Intensity Radiated Fields (HIRF): Electromagnetic environment that exists from the 
transmission of high power RF energy into free space. (AC 20-158) 

Major: Failure conditions that reduce the capability of the aircraft or the ability of the crew to 
cope with adverse operating conditions to the extent that there would be, for example, a 
significant increase in crew work load or in conditions impairing crew efficiency, or discomfort 
to occupants, possible including injuries. (Level C Systems) Classification of Systems in Terms 
of Airplane Level Assessment (from SAE ARP5413) (RTCA D0-294) 
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Minor: Failure conditions not significantly reducing aircraft safety, and which involve crew 
actions that are well within their capabilities. Minor failure conditions may include, for example, 
a slight reduction in safety margins or functional capabilities, a slight increase in crew workload, 
such as routine flight plan changes, or some inconvenience to occupants. (Level O Systems) 
Classification of Systems in Terms of Airplane Level Assessment (from SAE ARP5413) (RTCA 
00-294) 

Phase of Flight -Arrival: Altitude within the sterile cockpit region and entering or crossing 
active runways. (RTCA 00-294, Table 2-1) 

Phase of Flight - Cruise: Flight altitude above the sterile cockpit region.(RTCA 00-294, 
Table 2-1) 

Phase of Flight - Departure: Entering active runway, take-off and climb out. Altitude within 
the sterile cockpit region. (RTCA D0-294, Table 2-1) 

Phase of Flight - Park/Gate: On-ground, aircraft stationary/parked. (RTCA 00-294, 
Table 2-1) 

Phase of Flight - Taxi-In: Taxiing between active runway and Park/Gate position. (RTCA 00-
294, Table 2-1) 

Phase of Flight-Taxi-Out: Taxiing between Park/Gate position and active runway. (RTCA 
00-294, Table 2- t) 

Spurious Emission: Emission on a frequency or frequencies which are outside the necessary 
bandwidth and the level of which may be reduced without affecting the corresponding 
transmission of information. Spurious emissions include harmonic emission, parasitic emissions, 
intermodulation products, and frequency conversion products, but exclude out-of-band emission. 
(RTCA 00-294) 

Sterile Cockpit: Rules in CFR 12 t.542 a, b, and c and CFR t 35. t 00 a, b, and c discussion 
critical phases of flight operations are known as "Sterile Cockpit" rules. The rules list the 
altitude structure during departure and arrival where pilots must not be subject to undue 
distraction. The precise structure is determined by each operator and its oversight FAA office 
and generally includes operations below t 0,000 feet except for cruise flight segments. (RTCA 
00-294) 

Title 14 of the Code of Federal Regulations (14 CFR): Aeronautics and Space 

Title 47 of the Code of Federal Regulations (47 CFR): Telecommunications 

------· -- --------
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            InFO 
                    Information for Operators 
 

U.S. Department    InFO 13010 
of Transportation    DATE: 10/28/13 
 

Federal Aviation 
Administration   Flight Standards Service 
   Washington, DC 
 
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info 
An InFO contains valuable information for operators that should help them meet certain administrative, regulatory, or 
operational requirements with relatively low urgency or impact on safety. 
 
Subject: Expanding Use of Passenger Portable Electronic Devices (PED) 
 
Purpose: This InFO provides aircraft operators with a method for expanding the allowance of PED use 
throughout various phases of flight.  
 
Background: On January 7, 2013, the Administrator of the Federal Aviation Administration (FAA) 
established the Portable Electronic Devices (PED) Aviation Rulemaking Committee (ARC) to provide a 
forum for the U.S. aviation community and government regulatory groups to review PED policy and 
guidance. The ARC was tasked to make recommendations to further clarify and provide guidance on 
allowing additional PED usage without compromising the continued safe operation of the aircraft. 
 
The ARC reviewed current available data submitted by the FAA, other federal agencies, including the 
Federal Communications Commission (FCC), industry associations, and ARC member subject matter 
experts. The ARC also reviewed current guidance material and information on PEDs, including 
documents developed by the FAA, RTCA Inc. (formerly known as Radio Technical Commission for 
Aeronautics), and FCC. The ARC spent 9 months completing a report that details the considerations to 
expand PED use and outlines recommendations and suggested guidance for the FAA and operators to 
follow. 
 
Discussion: The ARC submitted its final report and recommendations to the FAA on September 30, 
2013. The report contains recommendations that can be implemented in the very near term, as well as 
changes in policy and guidance that need additional time to consider and implement. Based on the report, 
this InFO provides a near term method for an operator to determine if it can safely expand PED use to 
additional phases of flight and what actions it should take when making that determination. If followed, 
this InFO provides an acceptable method of expanding PED use while staying in compliance with Title 14 
of the Code of Federal Regulations (14 CFR) §§ 91.21, 121.306, 125.204, or 135.144. 
 
PED Use Expansion: Both technical and operational conditions must be addressed when expanding PED 
use. An aid for operators (link provided below) provides a tool for operators to use when determining if 
expanded PED use is appropriate. The paragraphs below outline the general areas to be addressed: 
 

1. Technical:  By regulation, an operator needs to determine that PEDs “…will not cause interference 
with the navigation or communication system of the aircraft on which it is to be used.1”  These steps 
provide an acceptable method of compliance for this requirement. 

                                                 
1 Excerpt from 14 CFR 121.306(b)(5) 

 

http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info


 

Distributed by:  AFS-200                                                                                                 OPR:  AFS-200/300 

a. Airplane Mode. The operator should continue to require passengers to place their PEDs in 
“Airplane Mode” (cellular transmitters off) from the time the aircraft takes off until it lands. If the 
aircraft is equipped with on-board wireless services, the operator should address the acceptable 
times for when the passengers may turn on their PEDs and connect to the wireless services. 
Aircraft equipped with wireless systems have been tested to ensure that they will not interfere 
with the aircraft’s avionics. 

 
Note: FCC regulations 47 CFR 22.925 prohibits the use of some cellular services while in-
flight. Requiring “Airplane Mode” during PED operation will help prevent violation of 
these regulations.  

 
b. Expanding PED Use. The ARC report Appendix F, contains a safety risk assessment of typical 

avionics systems installed on airplanes and their functions to determine potential interference to 
avionics receiver systems. This assessment outlines the mitigations and controls that an operator 
needs to adopt to expand PED use into various phases of flight. The operator must review this 
assessment and: 

• Determine which of the listed avionics functions are applicable to the operation. 
• Establish procedures to adopt the mitigations and controls necessary for those functions. If 

an operator doesn’t use a function, then no action is necessary. 
• Evaluate operations to identify unique avionics systems or functions not covered by this 

assessment. If any are identified, the operator should review those operations that have 
major, hazardous or catastrophic failure following the approach established by this 
assessment and adopt the necessary mitigations and controls for those systems. 

• Incorporate the validation concepts into their operation to continuously monitor the impact 
that expanded use of PEDs may have on an operator’s system safety operation. 

 
c.  Documentation of Mitigations and Controls. An operator must manage the changes caused by 

adopting expanded PED use, to ensure that a clear, consistent message is provided to the 
flightcrews. To do this, crew procedures may need to be revised and notifications/training may 
need to be done as necessary to address the changes. 

 
2. PED Stowage Requirements: The ARC Stowage Safety Assessment section of the report provides 

considerations for an operator to use when revising their approved carry-on baggage program to 
allow for expanded PED use. An operator must provide instructions for stowing or securing PED 
items during critical phases of flight. An operator’s instructions should address the following: 

 
a. PED Identification. Identify in guidance to passengers (safety cards, safety information 

briefings, websites, inflight magazines, etc.) the times during the flight when PEDs may be ON 
and in Airplane Mode.  

 
Note: FCC regulations 47 CFR 22.925 prohibits the use of some cellular services while 
in-flight. Requiring “Airplane Mode” during PED operation will help prevent violation 
of these regulations.  
 

b. Take-off and Landing. Identify in guidance to passengers what PEDs may be used during takeoff 
and landing. To prevent personal injury from projectiles and to ensure passenger egress, the 
instructions should consider the size and weight of PEDs that are acceptable to be secured either 
on their person or in an approved stowage location. The operator should identify and encourage the 
stowage of all loose items during the take-off or landing (as applicable) phases of flight. These 
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instructions should provide clear, concise descriptions of the acceptable PEDs that can be used. An 
operator must take into consideration seat design and stowage compartment weight limitations 
when establishing the acceptable size/weight limitations for stowage in those areas. 

 
c.  PED Stowage. Items that do not meet an operator’s acceptance criteria for use during takeoff and 

landing must be stowed in accordance with their approved carry-on baggage program. See 14 
CFR part 121 § 121.589(e).  

 
Note: For those operators that do not have an approved carry-on baggage program, 
additional restrictions may apply (e.g. reference AC 120-27, applicable to weight and 
balance and control) 
 

d. Passenger Announcements. An operator should make a passenger announcement, prior to 
takeoff and landing, instructing passengers to secure PEDs and other loose items, in a bag under 
their seat or on their person. These items should remain stowed or secured until the aircraft is 
airborne, approximately 2-3 minutes after takeoff or after landing during taxi in to the gate. An 
operator’s flight attendants are not expected to conduct a compliance check to ensure PEDs are 
stowed or secured and should remain seated in their jump seat with their seatbelt and shoulder 
harness fastened in preparation for takeoff or landing. 

 
3. Documentation. Expanding use of PEDs will likely result in revisions to an operator’s programs. 

The operator should submit these revisions; such as revisions to crewmember manuals, checklists, 
approved programs, safety information cards or training programs to its CHDO following 
established guidelines for these programs. Additionally, Flight Standards has designated a group of 
experts from the Air Transportation Division, AFS-200 and the Aircraft Maintenance Division, 
AFS-300; who are familiar with the work of the PED ARC, to assist with implementation of 
expanding PEDs use throughout various phases of flight. FAA CHDO and Regional Offices will be 
able to consult with this group during the review and approval process.  

 
Recommended Action: Directors of Safety, Directors of Operations and In-Flight Services, and 
Crewmember Training Managers should review this guidance when considering expanded PED use on 
their aircraft. See the Aid for Operators for more specific guidance.  They should ensure that manual 
procedures and training are provided and clearly address: 

• PEDs approved for use on board their aircraft; 
• Times when approved PEDs can and cannot be used; 
• How and when PEDs must be secured or stowed; 
• PED 's modes of operation that can and cannot be used; 
• How and when to inform passengers of the aircraft operator's PED policies and procedures; 

 
Additional Information: Additional information for PED use allowance can be found by clicking on 
following links: 
 

• ARC Report: http://www.faa.gov/about/initiatives/ped/media/PED_ARC_FINAL_REPORT.pdf 
• Guidance on the expanded use of PED: http://www.faa.gov/about/initiatives/ped/ 
• Aid for Operators: 

http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos/
media/2013/InFO13010SUP.pdf 

 
Contact: Questions or comments regarding this InFO should be directed to the Aircraft Maintenance 
Division, AFS-300, at (202) 267-1675 for technical issues or the Air Transportation Division, AFS-200, 
telephone (202) 267-8166 for operational issues.  

http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos/media/2013/InFO13010SUP.pdf
http://www.faa.gov/about/initiatives/ped/media/PED_ARC_FINAL_REPORT.pdf
http://dev-www.faa.gov/about/initiatives/ped/
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos/media/2013/InFO13010SUP.pdf
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos/media/2013/InFO13010SUP.pdf


 

 
U.S. Department 
of Transportation 
Federal Aviation 
Administration 

Advisory 
Circular 

Subject: Use of Portable Electronic Devices 
Aboard Aircraft 

Date: 5/7/15 AC No: 91.21-1C 

Initiated by: AFS-300 Change: 

1. PURPOSE. This advisory circular (AC) provides aircraft owners, operators, and the public 
with information and guidance for assistance in compliance with Title 14 of the Code of Federal 
Regulations (14 CFR) part 91, § 91.21. Section 91.21 was established because of the potential 
for portable electronic devices (PED) to interfere with aircraft navigation or communication 
systems. It prohibits the operation of PEDs not installed aboard U.S.-registered civil aircraft 
while operating under instrument flight rules (IFR). This rule permits the use of specified PEDs 
and other devices that the operator of the aircraft has determined will not interfere with the safe 
operation of that aircraft. The recommendations contained herein are one means, but not the only 
means, of complying with § 91.21 requirements pertaining to the operation of PEDs. 

2. CANCELLATION. This AC cancels AC 91.21-1B, Use of Portable Electronic Devices 
Aboard Aircraft, dated August 25, 2006. 

3. RELATED 14 CFR REGULATIONS. Part 91, § 91.21; part 121, § 121.306; part 125, 
§ 125.204; and part 135, § 135.144. 

4. BACKGROUND. 

a. Section 91.21. Section 91.21 (formerly § 91.19) was initially established in May 1961 to 
prohibit the operation of frequency modulation (FM) receivers since they were determined to 
interfere with the operation of aircraft navigation and communication systems. The Federal 
Aviation Administration (FAA) subsequently determined that other PEDs could be potentially 
hazardous to aircraft systems if operated aboard aircraft. Amendment 91-35 amended the scope 
of former § 91.19 to prohibit the use of additional PEDs aboard certain U.S.-registered civil 
aircraft. Section 91.21, as adopted, was drafted to require the air carrier or commercial operator 
to determine whether a particular PED will cause radio frequency (RF) interference when 
operated aboard its aircraft. This AC uses the term “operator” throughout to mean 
pilot-in-command (PIC), renter-pilot, or air carrier certificate holder. 

b. RTCA/Document Number (DO)-199. RTCA Special Committee (SC)-156 
accomplished a study of the potential for interference from PEDs and in September 1988 
released RTCA/DO-199, Volumes I and II, Potential Interference to Aircraft Electronic 
Equipment from Devices Carried Aboard. 

NOTE: To obtain any documents referenced in this AC, see paragraph 10. 
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c. RTCA/DO-233. RTCA SC-177 did a further study of these devices and in August 1996 
released RTCA/DO-233, Portable Electronic Devices Carried Onboard Aircraft. The findings 
and conclusions from these two studies helped the FAA establish policy which allows the use of 
non-transmitting PEDs during non-critical phases of flight. 

d. RTCA/DO-294. In March 2003, the FAA requested that RTCA form an SC to evaluate 
and develop guidance to assess the impact and risk related to the use of intentionally radiating 
PEDs, or transmitting PEDs (T-PEDs), that passengers may bring onto civil aircraft. These 
include mobile telephones, computers with wireless network capabilities, and other 
wireless-enabled devices such as Personal Digital Assistants (PDA). On December 16, 2008, 
RTCA released RTCA/DO-294, prepared by RTCA SC-202, Guidance on Allowing 
Transmitting Portable Electronic Devices (T-PEDS) on Aircraft. RTCA also released 
RTCA/DO-294 versions A, B, and C.

e. RTCA/DO-307. In October 2007, RTCA released RTCA/DO-307 (and Change 1 in 
December 2008), prepared by RTCA SC-202, Aircraft Design and Certification for Portable 
Electronic Device (PED) Tolerance. RTCA/DO-307 defines aircraft system and equipment radio 
frequency (RF) susceptibility qualification recommendations that provide tolerance to RF from 
intentionally transmitting PEDs. Also, RTCA/DO-307 defines acceptable interference path loss 
between aircraft radio receivers and spurious RF emissions from transmitting and 
non-transmitting PEDs. 

f. AC 20-164. In March 2010, the FAA published aircraft certification guidance 
AC 20-164, Designing and Demonstrating Aircraft Tolerance to Portable Electronic Devices. 
This AC refers to RTCA/DO-307 as an acceptable method for demonstrating aircraft tolerance to 
intentional transmissions and spurious emissions from PEDs. The AC also provides guidance for 
aircraft certification applicants to gain FAA approval for data that demonstrates aircraft tolerance 
to PEDs. 

g. PED Aviation Rulemaking Committee (ARC). On January 7, 2013, the Administrator 
of the FAA established the PED ARC to provide a forum for the U.S. and European aviation 
communities and government regulatory groups to review PED policy and guidance. The ARC 
was tasked to make recommendations to further clarify and provide guidance on allowing 
additional PED usage without compromising the continued safe operation of the aircraft. The 
ARC reviewed current available data submitted by the FAA, other federal agencies including the 
Federal Communications Commission (FCC), industry associations, and ARC member subject 
matter experts (SME). The ARC also reviewed current guidance material and information on 
PEDs, including documents developed by the FAA, RTCA, and the FCC. The ARC spent nine 
months completing a report that details the considerations to expand PED use. The ARC 
submitted its final report and recommendations to the FAA on September 30, 2013. The report 
contained recommendations that could be implemented in the very near term, as well as changes 
in policy and guidance that need additional time to consider and implement. 

h. Information for Operators (InFO) 13010 and 13010SUP. Based on some of the PED 
ARC recommendations, the FAA published InFO 13010, Expanding Use of Passenger Portable 
Electronic Devices (PED), on October 31, 2013, and InFO 13010SUP, FAA Aid to Operators for 
the Expanded Use of Passenger PEDs, on June 9, 2014. These companion documents provide a 
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near term method for an operator to determine if it can safely expand PED use to additional 
phases of flight and what actions it should take when making that determination. InFO 13010 
and InFO 13010SUP provide acceptable methods for aircraft operators to expand PED use in 
compliance with §§ 91.21, 121.306, 125.204, and 135.144. 

5. TECHNICAL SUBSTANTIATION. 

a. Permitting the Use of PEDs. The related 14 CFRs in paragraph 3 allow for the operation 
of PEDs that the operator of the aircraft has determined will not interfere with the navigation or 
communication systems of that aircraft. By regulation, the responsibility for permitting the use of 
a particular PED technology lies solely with the operator. The decision to allow the use of PEDs 
is based on determining the potential for PED interference on the aircraft communication, 
navigation, surveillance, and other electronic systems. For aircraft operated by the holder of an 
air carrier certificate or other operating certificate, that decision must be made by that operator 
(i.e., certificate holder). In all other cases, the operator, upon completion of an electronic 
interference evaluation using acceptable methods, must make the determination as to which 
PEDs may be used and when they may not be used. Acceptable methods published in paragraph 
(b), (d), (f), or equivalent methods specifically accepted by the FAA may be used as the 
evaluation basis. If the operator lacks the personal knowledge of these methods, no 
determination should be made to permit the use of these devices without consulting an 
appropriately trained and knowledgeable expert. 

b. Evaluating Potential Interference. Policies for allowing the use of PEDs originally 
addressed analysis of individual transmitting and non-transmitting PEDs to determine possible 
interference. However, the number and variety of PEDs in use today make it impractical to 
analyze individual devices. Guidance in the latest versions of RTCA/DO-294 and 
RTCA/DO-307 provides methods to determine aircraft tolerance to PEDs. These approaches 
eliminate the need to evaluate potential interference from individual PEDs and allow an operator 
to expand use of PEDs based on the aircraft’s ability to tolerate PED emissions. The 
determination made by the operator may be based on type certification data, PED tolerance tests, 
and risk evaluations relying on acceptable methods as published in or referenced in this AC. 

c. Determining Potential Interference. RTCA/DO-294C identifies processes for 
evaluating acceptable use of T-PEDs, particularly when considering specific types of wireless 
technologies. The operator may want to obtain the services of a person or facility capable of 
determining non-interference to the aircraft’s communication, navigation, surveillance, or other 
electronic systems. Personnel specifically designated by the operator for this purpose may make 
this determination using the process described in RTCA/DO-294C. 

d. Demonstrating Tolerance. Showing that an aircraft meets the requirements of 
RTCA/DO-307 is most easily demonstrated by aircraft manufacturers that have access to data 
that defines the aircraft electronic system qualification and the aircraft radio receiver antenna 
installations. The operators may be able to obtain statements of any such demonstrations from 
the aircraft manufacturer for use in substantiating PED tolerance of the aircraft. The methods in 
RTCA/DO-307 may also be used by operators in demonstrating PED tolerance of their aircraft. 
RTCA/DO-307 has separate methods for demonstrating tolerance to intentional transmissions 
from T-PEDs and demonstrating tolerance to spurious emissions from PEDs.  Aircraft with an 
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FAA-approved system (e.g., Onboard Mobile Telecommunications System (OMTS), WiFi, 
Airborne Access Systems (AAS), Network Control Units (NCU)) are considered PED-tolerant 
for those specific types of PEDs intended to be used with the installed system. If an aircraft 
model has demonstrated tolerance for both transmitting and non-transmitting PEDs, the operator 
may allow PED use during all phases of flight on these aircraft models. If the aircraft model has 
not demonstrated tolerance for non-transmitting PEDs, the operator should prohibit the use of 
PEDs during descent and approach when the aircraft landing guidance radios are required. 

e. Action Taken if Interference Occurs. If the operator has not demonstrated PED 
tolerance for their aircraft, they may allow PEDs to be operated during cruise flight. If 
interference to aircraft systems from PEDs is experienced during cruise flight, the types of 
devices causing interference should be isolated, and the applicable conditions recorded. The 
device responsible for the interference should be turned off. 

f. Conducting a Safety Risk Assessment. If an operator does not have a PED-tolerant 
aircraft and chooses not to test its aircraft fleet types according to RTCA/DO-307, including 
Change 1, then the operator may choose to conduct a safety risk assessment derived from the 
PED ARC Final Report, Appendix F: Avionics System Functional Hazard Risk Assessment. The 
operator’s assessment must assess the avionics configuration of its fleet and the failure modes 
associated with different types of communication, navigation, surveillance, and other electronic 
systems with respect to electromagnetic interference. This assessment outlines mitigations and 
controls that the operator needs to adopt to expand PED use into various phases of flight. For 
more information, refer to InFO 13010 and InFO 13010SUP, which provide processes and 
procedures for performing the safety risk assessment and applying the appropriate mitigations. 

6. OPERATIONAL CONSIDERATIONS. 

a. Operator Procedures. If an operator allows the use of PEDs aboard its aircraft or the 
aircraft being operated, procedures should be established to control their use during aircraft 
operations. The procedures should address:

(1) PEDs approved for use onboard its aircraft; 

(2) Times when approved PEDs can and cannot be used; 

(3) How and when PEDs must be secured or stowed; 

(4) PEDs’ modes of operation that can and cannot be used; and 

(5) How and when to inform passengers of the aircraft operator’s PED policies 
and procedures. 

NOTE: Refer to InFO 13010SUP for detailed information for operators to 
address when choosing to expand PED use on aircraft. 

b. Passenger Communication. Methods to inform passengers of permissible times, 
conditions, and limitations when various PEDs may be used. This may be accomplished through 
the departure briefing, passenger information cards, captain’s announcement, and other methods 
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deemed appropriate by the operator. For air carrier operations conducted under parts 121 or 135, 
the limitations, at a minimum, should state that the use of all such devices (except all medical 
electronic devices such as heart pacemakers or portable oxygen concentrators (POC)), are 
prohibited during any phase of operation when their use could interfere with the communication 
or navigation equipment onboard the aircraft or the ability of the flightcrew to give necessary 
instructions in the event of an emergency. 

(1) Procedures to terminate the operation of PEDs suspected of causing interference with 
aircraft systems. 

(2) Procedures for reporting instances of interference by a PED to a local Flight 
Standards District Office (FSDO) or, in the case of an air carrier, the Certificate Holding 
District Office (CHDO). 

(3) Cockpit-to-cabin coordination and cockpit flightcrew monitoring procedures. 

(4) Procedures for determining acceptability of those PEDs to be operated aboard its 
aircraft. Acceptable PEDs should be clearly spelled out in oral departure briefings and by written 
material provided to each passenger to avoid passenger confusion. 

(5) Preparation procedures for takeoff and landing phases of flight must be considered 
when allowing the operation of any PEDs during these phases of operation. It must be 
recognized that the potential for personal injury to passengers is a paramount consideration, as 
well as the possibility of missing significant safety announcements during important phases of 
flight. InFO 13010 and InFO 13010SUP provide guidance to address these considerations. 

c. Use of a PED as an Electronic Flight Bag (EFB). An EFB is a function, not a device. 
An EFB is the combination of PED hardware and authorized software applications in accordance 
with the current edition of AC 120-76, Guidelines for the Certification, Airworthiness, and 
Operational Use of Electronic Flight Bags. 

(1) If an aircraft has been determined to be eligible for passenger PED use in all phases 
of flight, without restriction, then the same determination of electromagnetic compatibility may 
apply to PEDs that have been authorized for use as EFBs in accordance with 
OpSpec/MSpec/LOA A061, Use of Electronic Flight Bag. 

(2) If an aircraft is not eligible for PED use for all phases of operation, then follow the 
guidance in AC 120-76 as amended for other EFB PED noninterference compliance 
test methodologies. 

(3) During operations conducted under part 121, if a crewmember uses an EFB 
displaying an application which is not authorized for use in accordance with 
OpSpec/MSpec/LOA A061, then this action is in violation of part 121, § 121.542(d). 

7. CELLULAR AND ONBOARD TELEPHONE SYSTEMS.

a. Restricting Airborne Cellular Telephone Use. There are additional considerations for 
PEDs with cellular or mobile telephony capabilities. These PEDs include mobile telephones and 
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computers with cellular wireless network capabilities. The FCC prohibits cellular telephone 
operation while airborne, as noted in Title 47 of the Code of Federal Regulations (47 CFR) 
part 22, § 22.925. This restriction is valid for all aircraft without having technical provisions 
(e.g., OMTS, Global System for Mobile Communications (GSM), AAS, NCU) that enable 
control of onboard mobile devices and eliminate interference between ground-based cellular 
stations with airborne cellular devices. If technical provisions are installed, compliant with, or 
exempt from § 22.925, then usage of cellular-enabled PEDs is acceptable. 

b. Compliance With FCC Rules. The FAA supports this restriction on airborne cellular 
telephone use. The FAA does not prohibit the use of cellular telephones in aircraft while on the 
ground. While airborne, operators should instruct passengers to turn off cellular telephones, 
disable a PED’s cellular transmitting functions, or place PEDs with cellular or mobile telephony 
capabilities in airplane mode. The operator’s procedures should be clearly described in oral 
briefings prior to departure or in written material provided to each passenger. 

(1) If an aircraft operator allows passengers to use an installed mobile telephone system, 
then the operator should instruct passengers to turn off cellular telephones, disable their PED’s 
cellular transmitting functions, or place PEDs with cellular mobile telephony capabilities in 
airplane mode as soon as the airplane is entering U.S. airspace. An automatic indication of this 
event should be provided by the system.

(2) In case the FCC will revise the restrictions mentioned above, the switch-off 
procedures, necessary for entering U.S. airspace, would then become obsolete. 

c. Procedures for Air-to-Ground Communication. Installed telephone systems that are 
authorized by the FCC for passenger air-to-ground communication may be used while airborne 
or on the ground. Such airborne passenger telephone systems are installed, tested, and certified in 
accordance with FAA aircraft certification and airworthiness standards. The operator’s 
procedures for the use of these installed telephone systems should be clearly described in oral 
briefings prior to departure or in written material provided to each passenger. 

8. Cargo Tracking Devices, Data Loggers, RFID, and Electronic Bag Tags. This section 
applies to PEDs that are designed for use on aircraft in locations inaccessible to the flightcrew 
during flight. Because this class of PEDs cannot be turned off manually in the event of an 
emergency, the device manufacturers and aircraft operators must ensure certain design and 
operational considerations are addressed. The operator must ensure that these PEDs meet the 
following criteria prior to allowing use on aircraft: 

a. The cargo tracking device meets the RF radiated emissions limits defined in 
RTCA/DO-160, Environmental Conditions and Test Procedures for Airborne Equipment, 
Section 21, Category H during all modes of operation. Testing of the device must include any 
peripheral devices that will be used with the device during normal operations. Typically, 
peripherals include external sensors or associated wiring. For additional Guidance, refer to 
RTCA/DO-357, User Guide: Supplement to DO-160G. 

b. The device is designed with a minimum of two independent means to turn off 
completely, turn off cellular or mobile functions, or a combination of both when airborne. These 
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independent methods must use different sources to identify flight. For example, a cargo tracking 
device designed to sense rapid altitude changes and acceleration to turn off cellular transmissions 
is an acceptable design feature that meets the requirement. Redundant sources of the same 
information, such as two vertical accelerometers, would not be an acceptable design. 

c. The device manufacturer substantiated data includes: 

(1) Pictures of the device and any peripherals, 

(2) Product label, 

(3) Operational description of device and peripherals, 

(4) Manufacturer statement of strict design and production controls, and 

(5) If device contains a lithium battery, battery design standard and relevant battery 
qualification documentation (e.g., TSO-C142a, Non-Rechargeable Lithium Cells or Batteries, 
dated August 7, 2006, approval; RTCA/DO-311, Minimum Operational Performance Standards 
for Rechargeable Lithium Battery Systems, dated March 13, 2008, qualification report; etc.). 

d. The device must not be capable of generating a dangerous evolution of heat. 

e. The device must not be capable of emitting disturbing signals, such as buzzing alarms or 
strobe lights, during transport.

f. The battery must be compliant with the requirements of Title 49 of the Code of Federal 
Regulations (49 CFR) parts 171-180 and meet the size exceptions. For batteries of devices 
attached to the outside of cargo (e.g., luggage, packages), the FAA recommends a limit of not 
more than 0.3 grams per lithium metal cell or 2.7 Watt-hours per lithium ion cell. 

9. MEDICAL-PORTABLE ELECTRONIC DEVICES (M-PED). This section applies to 
M-PEDS, which are devices that are medically necessary to support physiological functions, may 
be used at all times, and do not need to be switched off. 

a. Considerations for M-PEDs. The FAA believes that sufficient risk mitigation can occur 
to allow for safe operation of M-PEDs during all phases of flight. The FAA does not have a 
safety regulation that would prevent M-PEDs from being voluntarily included in an operator’s 
carry-on baggage program, general operating procedures manual, or personal items policy as part 
of the general class of passenger-supplied and passenger-operated PEDs. The FAA encourages 
operators to include M-PEDs in their carry-on baggage program and personal items policy in 
order to increase accessibility in air travel for people with disabilities. Some M-PEDs are 
life-sustaining, like a ventilator, and cannot be turned off at any time during flight. M-PEDs have 
safely been in use during all phases of flight for decades as part of emergency medical service 
and commercial operations. An airline’s risk assessment and crewmember procedures would 
need to address proper stowage of larger M-PEDs and the inability to turn off certain types of 
these devices during aircraft operations. Small M-PEDs must be secured (not loose) during 
surface movement, takeoff, descent, approach, and landing. Passengers should be encouraged to 
secure small M-PEDs on their person by placing them in an armband or garment pocket. 
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b. POCs. To comply with part 121, §§ 121.574(e)(1)(ii), 125.219(f)(1)(ii), and 
135.91(f)(1)(ii), POC manufacturers must ensure their POCs do not cause interference with the 
electrical, navigation, or communication equipment on the aircraft on which the device is to be 
used. When considering aircraft electromagnetic compatibility with POCs, the following are 
acceptable methods that allow unrestricted use of POCs. 

(1) Accept POC manufacturer qualified radiated RF emissions testing, 

(2) Accept the electromagnetic compatibility testing required for Class II medical devices 
intended for use in aviation by the Food and Drug Administration (FDA), or 

(3) Include specific POC makes and models in the airline’s carry-on baggage program 
and personal items policy. These POC makes and models either bear a label or are listed in 
§ 121.574(e)(1)(v), 125.219(f)(1)(v), or 135.91(f)(1)(v). 

c. Nondiscrimination Requirements. Air carriers should be aware of Department of 
Transportation (DOT) requirements in 14 CFR part 382, Nondiscrimination on the Basis of 
Disability in Air Travel, that address the use of certain M-PEDs. More information on part 382 
can be found at: http://airconsumer.dot.gov/SA_Disability.htm. 

10. HOW TO OBTAIN REFERENCED DOCUMENTS. 

a. RTCA Documents. Order RTCA documents from RTCA, Inc. at 1150 18th Street NW, 
Suite 910, Washington, DC 20036. Telephone 202-833-9339, fax 202-833-9434. You may also 
order copies online at http://www.rtca.org. 

b. Title 14 CFR Documents. Order copies of 14 CFR parts from the Superintendent of 
Documents, Government Printing Office (GPO) at P.O. Box 37154, Pittsburgh, PA 15250. 
Telephone 202-512-1800, fax 202-512-2250. You may also order copies online at 
http://www.access.gpo.gov. Select “Access,” then “Online Bookstore.” After that, select 
“Aviation,” then “Code of Federal Regulations.” 

c. ACs. You can find a current list of ACs at 
http://www.faa.gov/regulations_policies/advisory_circulars. 

d. InFOs. You can find a current list of InFOs at 
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/info/all_infos.

e. PED ARC Recommendation Report. You can find the PED ARD Recommendation 
Report at 
http://www.faa.gov/regulations_policies/rulemaking/committees/documents/index.cfm/committe
e/browse/committeeID/337. 

 
John Barbagallo 
Deputy Director, Flight Standards Service



Advisory Circular Feedback Form

If you find an error in this AC, have recommendations for improving it, or have suggestions for 
new items/subjects to be added, you may let us know by contacting the Aircraft Maintenance 
Division (AFS-300) at: 9-AWA-AFS-300-Division-Directives@faa.gov, or the Flight 
Standards Directives Management Officer.

Subject: AC 91.21-1C, Use of Portable Electronic Devices Aboard Aircraft

Date: _____________________ 

Please check all appropriate line items: 

An error (procedural or typographical) has been noted in paragraph ____________ 

on page _______. 

Recommend paragraph _____________ on page __________ be changed as follows: 

______________________________________________________________________ 

______________________________________________________________________ 

In a future change to this AC, please cover the following subject: 

(Briefly describe what you want added.) 

______________________________________________________________________ 

______________________________________________________________________ 

Other comments: 

______________________________________________________________________ 

______________________________________________________________________ 

I would like to discuss the above. Please contact me. 

Submitted by: Date: ______________________ 
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