U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
Aviation Rulemaking Committee Charter

Effective Date; 1/07/13

SUBJECT: Portable Electronic Device Aviation RulemakiEECommittee

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(p)(5). This charter outlines the committee’s organization, responsibilities,
and tasks.

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 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 communication 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 concem. 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 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 infentional 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 rlemaking, the FAA has led four industry activities to study PEDs as they have
evolved. In the early 1990s, the vanety 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 early 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 ufilization may occur. The operators’
PED policy determines what types of devices may be used on board their aircrafi 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-{light diversions.

Current FAA regulations prohibit the use of PEDs during flight unless the atreraft 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 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 comrments (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 clanly 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 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
repori of the ARC is r¢leased to the public.



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

¢. The ARC will 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 of Rulemaking.

d. The 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 still in ¢ffect.

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

f.  The Admimstrator 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.

e PED Manufacturers and Trade associations

o Pilotand Flight Attendant Groups

e Airline Operators and Associations

e Passcnger Representatives/Associations

¢ Aircraft Manufacturers and Associations

e (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 secgment. 1o promole
discussions, membership on the commiittee will be limited. Active participation and commitment
by members is essential for achieving the commuittee 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 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 orgamizations within the agency.

a. The ARC sponsor is the Administrator who:
1. Appoints members or orpanizations to the ARC;
2. Receives all ARC recommendations and reports through the Associate Administrator
for Aviation Safety;
3. Selects industry and FAA members; and



6.

10.

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 status update i writing to the Administrator through the Associate
Administrator for Aviation Safety at 3 months from the effective date of this charter.

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 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.

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.

AVAILABILITY OF RECORDS. Consistent with the Freedom of Information Act, Title 5,
U.S8.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 Plaza, SW., Washington, DC 20024. Fees will be charged for information
fumished 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:
hitp://www faa sov/regulations policies/rulemaking/committees/documents/

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.

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.



Issued in Washington, DC, on NOV 8 2012

Michael P. Huerta

Acting Adminisirator
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Delta Air Lines, Inc,
Past Office Box 20706
Atlanta, Gegrgia 30320-6001

July 12, 2013

Re: Request for Extension
Portable Eiectronic 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:

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 impiementation of an
expanded Portable Electronic Device (PED) usage policy an aircraft:

s 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 compietion of the initial charter period and
hold its final report untif the two tasks above are completed and inserted as appendices to our final
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,

KA S

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
FEDERAL AVIATION ADMINISTRATION

Aviation Rulemaking Committee Charter

Liffective Date: 8/28/13

SUBJECT: Portable Electronic Device Aviation Rulemaking Committee

1. PURPOSE. This action renews and constitutes the charter {or the Portable Electronic Devices
Aviation Rulemaking 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 ¢ritical {light systems and
developing a stowage policy for P1:Ds to support its recommendation for expanded usc of PREDs.

2. BACKGROUND. In 1966, the Federal Aviation Administration (FAA) first publisbed
regulations 10 address the issue regarding the use of portable electronic device (PED) on aircrall.
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 aireraft. It further recognized that to require the
FAA to conduct or verify tests of every conceivable PED, as an altemative te a determination
madc by the operator, was impractical and would place an excessive and unnecessary burden on
the Agency.

The potential for aircraft interference depends on the aircrafl and its electrical and electronic
systemis, as well as the type of PED being used. Prior 10 {ly-by-wire flight controls, the primary
concem was the susceptibility of sensitive aircraft communication and navigation radio receivers
to spurions radio frequency emissions from PEDs. Many of these aircraft using this older
technology are still in service, and are as susceptible today to interfcrence as they were 45 years
ago. When aircraft included fly-by-wire controls and electronic displays, the susceptibility of
these aireraft systems also became a concern. Today's highly critical fly-by-wire controls and
¢lectronic 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 thal may be susceptible at certain frequencies to
spurious radio frequency emissions [rom PEDs.

PLEDs 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 c-readers, are only active in this manner during the short time that
a page is being changed. Of greater concem are intentional transmissions {from PEDs, Most
portable electronic devices have internet connectivity that includes transmitting and receiving
signals wirelessly using radio wavces, such as Wi-Fi, Bluetooth, and various other cellular
technologics. These devices transmut higher powered emissions and can generate spurious signals
at undesired {requencies, 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. Inthe early 1990s, the variety of PEDs had grown to the point that the industry felt it
could not keep up. The third indusiry 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 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. The operators’
PED policy determines what types of devices may be used on board their aircraft and during
which phase of flight. The responsibiity for enforcing an aircratt operator’s PED policy typically
falls on the cabin crew. On occasior, 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,

Curmrent FAA regulations prohibit the use of PEDs during flight unless the aircraft operator has
determined the device will not cause interference with the navigation or communication systems
on the aircrafl. 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 ¢ellular 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.

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

Additional Tasks: The PED ARC conciuded 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 ARCs
recommendations to the Administrator.

The two additional Committee tasks required are:

Task I: Recommend guidance to enable operators to complete an Safety Risk
Assessment (SRA) against critical flight systems



Tusk 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

Recommendation 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 1 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. Onee
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.

¢. The ARC will 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 of Rulemaking.

d. The 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 still in effect.

¢. The committee will discuss and present information, 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. 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 Lightming, 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

s Passenger Representatives/Associations

e Arrcraft Manufacturers and Associations

e (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 committec may invite additional participants as subject matter experts 1o
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;
Selects industry and FAA members; and
Provides administrative support for the ARC, through the Flight Standards Service.

Ll

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 commumitice 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
Administrator for Aviation Safety at 3 months from the eflective date of this charter.

6. COST AND COMPENSATION. The estimated conservative cost to the Federal Government is
revised to approximately §65, 000 as a result of this renewal. 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 take place in Washington, DC. All travel costs for
Government employees will be the responsibility of the employee’s orgamzation. Non-
Government representatives serve without government compensation and bear all costs related to
their partictpation.

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
mecting from a committee co-chairperson or designated Federal official.

8. AVAILABILITY OF RECORDS. Consistent with the Freedom of Information Act, Title 5,
U.S8.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 Entant 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;
httn:/www. faa.covirepulations policies/mulemaking/commitiees/documents/

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

10. EFFECTIVE DATE AND DURATION. This ARC is eflective August 1, 2013, The ARC will

remain in existence until October 31, 201 3. unless sooncr suspended, terminated or extended.

Issued in Washingtorn, DC, on August 28, 2013

I\%’. Iluga6

Admimsirator
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{b} Affected ADs

This AD affects AD 2008-24-08,
Amendment 30-15748 (73 FR 72320,
Novuomber 28, 2008).

(e} Applicability

This AL} applies to The Boeing Company
Moxlel 737-600, —700, —700C, -BOG. -900,
and -900LR series airplanes: cettificated in
any category: with Goodrich Corperation
dour escape stide part number (PIN) 542307~
1. =3, =5, ur =301, serial number {5/N)
BNGO001 through BNG14499 inclusive.

{d) Subject

Jnint Aircraft Systen: Component (JASC)/
Air Transport Association (ATA} of America
Code 25, Equipment/Furnishings,

[e} Unsafe Condition

This AL} was promptad by reports of
eseape slides failing ta deplay from the
forward and aft right-hand doors during
scheduled maintenance slide deployments,
We are Issuing this AD te prevent failum of
an escape stide to deploy, which could resubt
in 1he slide being unusable during an
emergency evacution and increased
likelihood of injury to passenpers or
crwmermnbers due to the difficulty in
vvacuating the airplane.

(f) Compliance

Comply with this AD within the
complianee times specified, unless alroady
dane,

{g) Slicte Modification

Within 36 months aRer the effective date
of this AD: Modify the eszape slide in
accordance with the Accomplishment
Instructions of Goodrich Service Bulletin
5A3307-25-389, Revision 2, dated May 4,
2012,

(h) Concurrenl Requiremenis

(1) Yor slide /N 5A3307-301; Prios to or
concurrently with accomplishing the nctions
required by paragraph (g) of this AD, modify
the escape slide in acoerdance with thy
Accamplishment Instructions of Goodrich
Service Bulletin 5A32307-25-329, Revisian 3,
dited May 4, 2012,

(2] ¥or slide PAN 5A3307-101 ar 3A3307-
3 I'rior {0 or concurrentiy with
accomplishing the actions required by
paragraph (g) of this AD, modify the Yespel
pistun in the regulator valves, or replace the
Vuspel piston with a oew or serviceablo
Vespel piston P/N 3A3366-2 nr 3A3832-2, as
applicable, in accordance with tho
Accomplishment Instructions of Goodrich
Service Dulletin 25-349, Revision 1, dated
Janunry 11, 2010,

(i) Crelit Tor Previous Actions

(1} This paragraph provides credit for the
actions required by paragraph (h](1} of this
AD, if thase actiens were pecfonmed before
the ffective date of this AD using Goodrich
Service Hulletin 3A3107-25-3349, Revision 1,
dated Sepuanber 26, 2003; Revision 2. dated
March 31, 2004: Revision 3, dated May 8,
20609; or Revision 4, dated Detober &, 20010;
which are not incorporated by reference in
this AL,

{2) This paragraph provides credit for the
modification or replacement of the Vespel
piston in the regulator valves required by
paragraph {h)(2] of this AD, if those actions
were performod before the effuctive date of
this AD using Goodrich Service Bulletin 25—
349, dated September 15, 2004, which is not
incarporated by reference in this AD.

(i) Alternative Malhods of Compliance
{AMOCs)

{1]) The Mimnager. Seattle Aircraft
Cerification Office (ACQ), FAA, has the
autharity to approve AMOCs for this AD, if
requested using the procedures found in 14
CFR 39.19. In accordance with 14 CFR 39.19,
send your reguest 1o your principal inspector
or loeal Flight Standards District Office, as
appropriate. If sending information directly
to the manager of thy ACD, send it to the
attention of the person identified in the
Related [nformation section of this AD.
Information may be emailed to; 9-ANM-
Seattle-ACO-AMOU-HequestsEfaa.gov.

{2} Before using any approved AMOC,
netify vour appropriate principal inspeclor,
or Jacking a principal inspector, the manager
of the local flight standards district office/
certificate hnlding district office.

{k} Relaled Information

{1) For moro information nhout this AD,
contact Sarah Piccola, Avrospace Engineer,
Cahin Safety & Envirotunental Systems
Branch, ANM-1508, Seattle Aircrait
Certilication Office (ACD), FAA, 1601 Lind
Avenue SVY., Renton, Washington 98057—
3356; phone: 425-917-6483; fax: 423-917-
6590; email: serah piccoladfoo.gov.

{2) For service information identified in
this AD, contact Goodrich Corporation,
Aircrall Interior Products, ATTN: Technical
Publications, 3414 South Fifth Street,
Plioenix, Arizonu 85040: phione: 602-243-
2270; Internet: hitp://wvwav.goodrich.com/
TechPubs. You may review copies of the
reforenced sorvico information at the FAA,
Transport Airplane Directorate, the FAA,
1601 Lind Avenue SW., Renton, Washinglon.
Far information on the availubility of this
material a#t the FAA, call 425-227-1221.

Issued in Renton. Washingtan, on Aupust
24, 2012.
Ali Bahrami,

Munager, Tronspor Airplane Dircetorate,
Alrcruft Cestification Service,

|FR Doc. 2032-21550 Filml #-30-12; 8:45 am|
BILLING CODE 4910-13-P

DEPARTMENT OF TRANSPORTATION
Federai Aviation Administration

14 CFR Part 71

[Docket Ho. FAA-2012-0661; Airspace
Docket No. 09-AWA-4]

RIN 2120-AAEE

Proposed Amendment to Class B
Airspace; Detroit, Ml

Correction

In proposed rule docoment 2012-
19902, beginning on page 48476—8411
in the issue of Thursday, August 14,
2012, make lhe following corrections:

1. tn the first column litted “Area G,
third paragraph, fifth line, *5-mile arc”
should read, “15 mile arc.”

2. in the first column titied  Area G,
third paragraph, eighth line, "5-mile
arc” should read, **15 mile arc.”

3. In the irst column titled “Area C,
third paragraph, twenty-sccond line, *'5-
mile ar’* should read, "“15 mile arc.™

4, In the fiesl eolumn titled “Arca G,
third paragraph, twenty-third line, "'5-
mile are” should read, 15 mile are.”

5. [n 1hie second column titled ** Area
D", first paragraph, eighth line, "5-mile
arc"” should read, 15 mile are.”

G. in Lhe second calumn titled " Area
D™, first paragraph, eleventh line, ''5-
mile are™ should read, 13 mile arc.™

7. In the second columun titled “*Arca
E". first paragraph, hwenty-fourth line,
*5-mile arc” should read, **15 mile are.”

8. In the second column titled " Arca
E", [irst paragraph, twenty-seventh line,
*5-mile arc” should read, "*15 mile are.™
IFR Dae. C1=2012-16902 Filed 8-30-12; ¥:43 ain)
BILLING CODE 1505-01-D

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Paris 91, 121, 125, and 135
{Dacket No. FAA-2012-0752)

Passenger Use of Poriable Electronic
Devices on Board Aircraft

AGEMCY: Fuderal Aviation
Administration (FAA), DOT.

ACTION: Notice uf policy; requesl fnr
conunents,

SUMMARY: The FAA secks comments on
current policy, guidance, and
procedures that aircraflt operators
(ranging Irem pilots of general aviation
aircraft up lo and including air carrier
cerlificale holders ol the major airlines)
use when determining if passenger use
aof portable electronic devices (PEDs)
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may be allowed during aoy phase of
flight on theiz aireraft. Current FAA
regulations generally prohibil the use of
all PEDs during Dlight, wilb the
exceplion of portable voice recorders,
hearing aids, heart pacemakers, and
electric shavers. These regulations also
provide an exception for any olher PED
that the aircraft operator has determined
will not cause interlerence with the
navigalion or communicalion sysiems
on the aireralt. To better effectuate the
safety purposes of these regulations, this
nolice requests comments about key
areas of policy and guidance that are
used by aircrall operators when making
these determinations, It also requesls
gommaents aboul other fechnical
challonges for addressing the problems
associated with determining if and
when PEDs can be used. The desired
outcome of this solicitation is to have
sufficient information to allow operators
Lo betler assess whether more
widespread usc of PEDs during Might is
appropriate, while maintaining the
highest levels of safety 1o passeagers
and aircraft. The Agency strosses thal
the existing regulations allow the
operator lo aotherize the use of PEDs,
andl lhal no specific FAA approval is
required. The aircrafl operalor is
responsible for assuriog Lhal the
interference from PEDs does not pose a
Night risk. Once all the comments have
been cotiected, the FAA intends to
establish an Aviation Rulemaking
Committee [ARC) 1o review the
comments and provide
recommendations tbal might permit the
more widespread vse of PEDs during
Might while maintaining the highest
lovels of safety for the passengers and
aircraft. The FCC will be a key parlner
in thix activity working collaboratively
with the FAA, airlines, and the
manufaciurers to explore broader use af
PEDS in flight.

DATES: Written commients imust be
received on or before October 30, 2012
ADDRESSES: Scnd comments identificd
by docket number FAA-2012-0752
using any ol the {ollowing melhads;

s Email: Submit your commenis via
ecmail to PEDcomment@fua.pov.

» Federal eftulemaking Porlal: Go to
http:ffvww.regulations.gov and follow
the online instructions lor sending your
comments clectronically.

e Mail: Send comomenls to Docket
Operations, M-30: U.S. Deparlment of
Transportation [DOT]}. 1200 New jersey
Avenue SE., Room W12-140, Wesl
Building Ground Fioor, Washington, DC
20590-DD01.

» Hand Delivery or Courier: Tuke
commenls lo Dockel Operations in
Room W12-140 of the West Duilding

Ground Floor at 1200 New Jersey
Avenue S5E., Washinglon, DC, between 9
a.m. and 5 p.m., Monday through
Friday. cxcepl Federal holidays.

s Fax: Fax commenis to Docket
Opecralions at 202—493-2251,

Privacy: The FAA will post all
commenls it receives, withoul change,
1o hitp:/fmwv.regulations.gov, incloding
aoy personal information the
commenter provides. Using the search
function ol the dockel 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 commenti (or
signing the comment for an association,
business, labor union, cic.). DOT's
complete Privacy Acl Statemcent can be
found in the Federal Register published
on April 11, 2000 (65 FR 19477-19478),
as well as at hitp://Docketsinfo.dot.gov.

Dacket: Background documenis or
comments received may be read at
http://vavregulolions.gov al any time.
Follow the online instructions for
accessing the docket or contaet Docket
Operations in Room W12-140 of the
Wes! Building Ground Floor at 1200
New Jersey Avenue SE., Washinglon,
DC, between 9 a.m. and 5 p.m., Monday
through Friday, except Federal holidays.
FOR FURTHER INFORMATION CONTACT: Ior
questioos concerning Lhis actioo,
coniact Timothy . Shaver, Avionics
Mainlenance Branch, Flight Standards
Service, AFS-360, Federal Aviation
Administration, 800 Independence
Avenue SV, Washioglon, DC 20591
telephone (202) 385—4292; facsimile
{202} 385-6474; cinail
tim.shaver@foa.gov.

SUPPLEMENTARY INFORMATION: We arc
reviewing the policies, guidance, and
procedures that establish the methods
and criteria aircraft operators use to
determine if they can allow PED usage
duriog ftight. The FAA has long
recopnized that PEDs have the potential
for causing interference with aircraft
navigation or communication systems.
Title 14, Code of Federal Regulations
(14 CFR) §§91.21, 121.306, 125.204, and
135,144 establish the requirements
prohibiting the use of PEDs without the
autharization of the aircrafl operator.
The FAA's first puldished
rulemaking ? 1o address this issuc was io
1966. Thal rulemaking was prompted
after studies of PED inlerference
conducied between 1958 to 1861
concluded that portable frequency
modulation (FM) radio receivers caused
interference to navigation systems such

114 CFR 91.19, Docket No. 7247; Amult 91-35

(later superseded by §491.21, 121.306, 125.204. amud
135.144).

as very high frequency {(VHF) Omni
Range (VOR) navigation sysiems.

During that rolemaking process, the
FAA received comments on the subject
ol FAA involvenment in the
authorization of use of PEDs. The public
cxpressed concerns that anthorization of
devices not specifically excepted in the
rule {c.g., portable voice recorders,
hearing aids, hearl pacemakers, and
clectric shavers) would subject
operators to a considerable amount of
“red tape.” In response to those
comments, the FAA concloded that the
aircraft operators were best suited lo
make the determination of which PEDs
would not cause interfercnce wilh the
navigation or communication system on
their aircralt, The FAA also recognizod
that for it to place requirements upon
itsell to conduct or verify tests of every
conceivable PED, as an alternative to a
determination made by the operator,
would thereby place an excessive and
unnccessary burden on the agency.

The potential for aircralt interference
depends on the aircrafl and its clectrical
and electronic sysiems, as well as the
type of PED being used. Prior to [y-by-
wire flight controls, the primary concern
was Lhe susceptibility of sensitive
aircrafl commsunicalion and navigalion
radio receivers lo spurious radio
frequeocy cmissioos from PEDs. Maov
of these aircraft using this older
technology are still in service and are as
susceptible today 1o inlecference as they
were when they [irst entored service.
When aircraft included fly-by-wire
conirols and clectronic displays, the
susceplibility of these aircralt systems
atso became a concern. The FAA
defined requirements for high-intensily
radiated fields (HIRF) that provide
assurance that newer aireraft with such
sysiems have sufficient protection to
canlinuc {o operate safely when
exposed to spurious emissions * of PEDs
and intentional transmissions ? from
transmilling PEDs, While the highly
critical fly-by-wire controls and
clectronic displays were designed and
cerlifiod to withstand the Kelds from
transmitting PEDs, all aircraft electrical
and clectronic systems were nol
designed to withstand these fields.
These newer airerndt still have sonsilive
navigatioo, comnmunication, and
surveillance radio receivers thal may be
susceptible at certain frequencies lo
spurious radio frequency emissions
from PEDs,

Z A spurions mmission is any mdio frequency nnt
deliberately created or trsnsmitted.

*Intentiznal transmission is the transniission of
signals through fras space by eleciromagnetic wives
on specific radio frequancies that are used 1u
communicate information belween dovices.
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PEDs have changed considerally in
the past few decades and output a wide
varinty of signals. Sume devices do nog
transmit or receive any signals but
penere low-power, radio frequency
vmissions, Other PEDs, such as ¢-
readers, are only active in this manner
during the short time that a page is
being changed. Of grealer concern are
intentional transmissions from PEBs.
Most portable electronic devices have
infernct connectivity thal includes
transmilting and receiving signals
wirelessly using radio waves, such as
Wi-Fi,? Blueteoth,” and verious olher
cellular technologies. These devices
transmil high-powercd cmissions and
can generate spurious signals at
undesired frequencics, particualarly if
the device is damaged.

Avionics equipmmend has 4lso
undergone significant changes. When
the regulations were first established,
communication and navigalions systems
woere basic systems. In today’s avionics,
there are various systems—global
positioning, traffic collision and
avoidance, transponder, aulomatic [ight
guidance and control, and many other
advanced avionics systems-—Lhat
depend on signals lransmitted [rom the
ground, other aircraft. and salollites for
proper operation. In addition, there are
advanced flight management systems
1hal use these avionics as a critical
component for performing precision
operational procedures. Many of these
syslems are also essential 1o realize the
capabilities and operational
improvements envisioned in the Next
Gengeration airspace system. As such,
harm{ul interference from PEDs cannnt
be lolerated.

Under FAA regulatinn, the aircraft
operalor is cesponsible for delermining
which PEDs may be used by Lhe
passengers and during which phase of
Might this utilizalion may occur. The
sirceuft operator is best suited to make
the determination of which PEDs would
nol cause interference with the
navigation or communication system on
ifs aircrafi. The operators’ PED policy
deterinines whal types of dovices may
be uscd on board their aircrall and
during which phase(s) of llight. The
responsibility for enforcing an sircrafl
operitlor's PED pelicy lypically falls on

CWHFT s defined as “wireless local aeea network
{WLAN) produrts that are hased on the Inslitute of
Electtical atcl Electranics Enginears” (IKEE) $02.11
stitehiseds.” Wi-Fi is a trdemark of the Wi-Fi
Altiatie.

“ Blurtooth b managed by the Blueteoh Special
Titerest Group {51G). The SIG s the body tlat
oversers the develapment of #luctonth standards
wind e Jicensing of the Mucteol techmalogivs amd
trademarks to manufacturers, The S1G is @ privately
held, not-fur-profit trade associalion fmmided in
Suplemboer 1994,

the cabin crew. On occasion,
enforcement of a commercial airline's
PED policy results in a conflict between
a flight attendant and a passenger.
Noocomplianco will crewmember
safety instruclions on the usc of PEDs
has resulted in passengers being
removed {rom an aircraft and, in some
cases, has caused in-flight diversions.
The FAA provides oversight of aircraft
operators ta ensure that they have
cstablished and are currently following
robust PED-allowance procedures.

Policy and Guidance

As aircraft and consumer elecironics
evolved, the FAA recognized that the
industry needed assistance 1o keep up
with the challonges of determining if
devices wouold interfere with the aircraft
navigalion or commuunication systems.
In 1958, at the FAA's request, the first
RTCA., Inc., [previously Radio Technical
Commission for Acronaulics}
documents ® were writlen 1o help
airlines make the PED allowance
determination. Since that lime, the FAA
has requesled three other activilies: the
mos! recent concludod in 2008. The
current goidelines 1o assist aircraf
operators in developing Lheir PED
policy are in Advisory Circular {AC) 91—
21-1B, Use of Partable Electranic
Devices Aboard Aircrafl, dated August
25, 2006, which references industry-
developed guidelines identified in
RTCA/DO-233 and RTCA/DO-294.

These joinl industry-governntenl
commiltees studied the risks associated
with PED usage and are the basis for the
FAA’'s guidance today. For instance,
based on these studics, FAA has
recommended thal operalars allowing
passenger use of PEDs do so only during
non-critical phases of Qight and prohibit
PED use doring takeofl and landing. Sce

" RTCA is a privals, not-forprofit corporation that
functinns as a Federal Advisary Commitice for the
FAA. It develops comsnnsus-based
recommendations regarding communications,
navigation, surveillance, swil aiz iraffic management
[CNSFATM) systenw insues, Sov FAA Order
1110.77T. RTCA Inc. (atilizeml as an Advisory
Commitlen] {Apr. 1, 20111, The follewing are RTCA
recomumendations and guidiiee documents
regarding PEDS:

DO-307, Aircraft th:siga and Certification for
Partable Elecironic Reviee {PED) Tolerance, issuad
10-11-07. and Change 1, issuod 12-16-08,
Propared by SC-202.

DO=293C. Guidance on Alfowing Transmiliing
Partable Eleetranic Divices (T-PE(st on Aircoaft,
issned 12-16-08. Prepared by 5C-202.

DO-233, Portable Electronic Deviees Carried on
Board Aireraft. issed 8-20-06, Prepared by SC-
177. Ertala issoed 8- 8-,

D0O-199, Patential Interferenre to Aircraft
Elvctronic Equipment from Dyvices Carmivd Aboard,
issued 9-16-48. I"repared Iy 5C-156. Supersedes
X3-1149.

DO-119, Interference Ta Airceaft Electeonie
Eguipment From Deviees Carrred Aboard, issued 9-
16-88. Propared by S0-#7,

AC 91-21-1D. While these
recommenidations are non-bhinding, most
commercial airlines allow the usc of
non-transmilting PEDs in Mlight afier the
aircraft has reached a safe altitude, and
those airlines continue to allow PED
usage until near the end of the Oighl.
The FAA has also poblished AC 20-
164. Designing and Demonstraling
Aircraft Tolerance lo Portable Electronic
Devices. This AC is based on RTCA/
DO-307, Aircraft Desiga and
Certification for Portable Elecironic
Device {PED} Talerance, daled October
11, 2007. Further, AC 20-164 provides
guidance lo demonslirate aircrafl
electrical and eleclronic sysiem
tolerance 1o the use of PEDs. This
approach allows the aircrall designers lo
build in protections to help prevent
inierference to navigation or
communication syslems,

PEDs Today

Smari phones, personal compulers,
and wireless lechnology have become
ingrained in peoples’ day-lo-day lives.
Passengers nol only use these devices 1o
remain connected to their work, family,
and friends. hol also Lo read books, play
games, and nccomplish many of their
day-to-day lasks. This has naturally led
to the passcogers' desire to use PEDs
from the time they board an aircraft
until they exit the aircraft at their
destination, In some cases, a
transmitting radio is embedded in a PED
so that the operation of the transmiller
is not apparent lo the user. Many of
these devices incorporate iransmitlers
such as Dlueloolh, Wi-Fi, and cellular
phone modems, which may operale
withoul specific actions [rom the
passenger.?

While TAA regulations allow airgraft
operators to demonstrate when and
which PEDs can be safely used, few
aircraft operators have allowed use of
devices during criticel phases of flight
{c.g.. lakeoff and landing}). Recognizing
that some passengers may wish o use
their devices throughout a Might. the
FAA is requesting comments regarding
the FAA's policies, goidance, and
procedures that aircrafl operators use 1o
delermine whether 1o atlow a particular
PED for usage during flight.

Request for Informalion

Considerations for Comment

The FAA is interested in obtaining
comments related to the use of PEDs on
aircrall from the vicwpaints of aircrall

“This nolire does not address lighterew memtner
uso of PEDs durng Night. Scction 44732 o Tithe 9%
af the United States Codo generally probibits
Righteress messher use of PEDs on the Nightdack
while i aigerafl is being operated.
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operators, passengers, and other
stakeholders, We are soliciting
eomments on the lollowing:

s Aircraft operators’ coocerns, both
technical and operalional:

= Tlight allendanis’ and pilots'
CONCeTns;

+ Sccurily concerns:

« Manuflacturers and designers of
PEDs:

« Passenger perspeclives; and

¢ How the FAA can supporl the
avialion industry in considering how lo
allow greater use of PEDs.

The FAA has identilied the following
specific arcas for comments.

(1) Procedures und methods for
operators la ollow the use of PEDs.
Guidance on the procedures and
methods that an operator can ose 1o
determine allowsnce of PEDs is
publishect in AC 91-21-1B. This AC
references the industry-developed
guidelines of RTCA/0-233 and RTCA/
D0O-294C. Those guideiines address
lesting and analysis procedures for
advanced avionics system inlerference
from both transmitting and non-
lransmitting 'EDs,

» What processes and methods are
aircralt operators currently using lo
evaluate PED technology inlerference?

» How can those procedures and
methods be improved?

¢ Is additional FAA guidance and
policy needed?

One concepl is for operators to improve
the sharing of 1esi and compatibility
ctata, so Lhal the same compatibility
testing could be leveraged o support
manyv aircraft operalors. Data concerning
PEL and aircralt compatibiiity could be
used by the operalors lo analyze
incidenls involving PED interference,

= Should the industry develop data
sharing for Lhis purpose?

(2) Reliability of aircraft systems.
Fulure aireraft could be manufachured 1o
be immune to the PED environment. To
sopport commercial aircrafl operators’
authaorization of PED use, the FAA has
issued AC 20-164 describing criteria lor
aireraft manufacturers and moedifiers to
establish PED-tolerance for new and
existing aircrait.

= [s il necessary to establish aiccrafl
certification regulations to require new
airerafl to be PED-tolerant?

In addition, many aircralt systems have
already qualified for operation in high
inlensity radiated field environaents,

» How can these demonstrations best
e leveraged lo help an operator allow
the usc of PEDs?

{3) Aircraft Immunity to PED
Interference. Some aircrafl
manufacturers and avionics equipment
manufacturers have already

demonstraled PED and aircrafl systom
compatibilily.

» Should aircraft manufacturers and
avionics equipmenl manufaciurers
provide documentation of aircrafl PED
tolerance, aircrafl sysiems that meet RF
susceptibility requirements, inlerference
path loss, etc., 10 the operalors 10
supporl lke operalor’s PED allowance
determination?

= Should it be mandatory that airceadt
manufacturers and maodificrs provide
this information 1o the operators for new
and mediflied aircrah?

{4) Promate aircraft-compatible PED
Iransmissions. The transmissions from
PEDs vary widely, making it very
difficult for an aircrafl operator in
discriminale botween PEDs that may be
accepiable and those that may not.

» Could the consumer eleclranics
industry develop standards for aircraft-
friendly PEDs, or aircrall-compatible
modes of operation, that would reduce
the risk of imerferonce 10 aircraft
systems by defining maximum
cmissions in designated bands?

(5) Passenger perspectives ont use of
PEDs. Increased access and usage of
PEDs may distract passengers during
crewmember safely brielings and
instructions. In addition, PED usage
may have an adverse impact on flight
and cabin crew responsibilities and
dutics. fn 2005, the FCC# solicited
commenis on Lhe potentizl lo expand
the use of cellular phones in fight and
received responses from passengers
concerned about the use of cell phones
by other passengers, One of the main
concerns expressed by the public
comment was the fecar of passengor
disruptions caused by cell phone use in
a crowded public conveyance.

s [f some PEDs are [ound to be
compalible wilh aircrafl systems, should
there be restreictions on the use of PEDs
for other reasons?

» Should voice communications
using other lechnologies such as voice
over IP be limited or restricted?

» Should aircraft operators be
required to publish their PED policies?

Eﬁ] PED article retention risk
considerations. Personal belongings
mus{ be slowed for take-off, approach
and landing, to reduce the risk of injury
{rom projecliles and (o ensure rapid
egress in the event of an emergency.
Some PEDs are largie cnough to be af
concern for egress, while smaller
handheld devices may haye risks
comparabie 1o a small book.

e [f some PEDs arc fouod fo he
compatible with aircraft systems, should

2 Foderal G izations Commissinn™s Noticw
ol Proposed Rulemaking (NPRM}, FCC1H4-288, in
WT Dockel Nu, t4—435, mlepled Decomber 15,
2004, and released Fobruane 15, 2005,

requirements lo slow PEDs for takeoll,
approach, landing and abnormal
conditions exisl nonetheless tn provent
personal injury?

{7) Active moniloring for horimful
inferference. A handheld device or
installed system could be osed by the
crewmermbers 1o delect harmful
interferenee [rom PEDs. This could
aliow the crowinembers to identily
problems and instrucl passengers to
disable devices when they generate
Larméul signats.

« Should the FAA consider working
with indusiry to develop standards for
an active PED monitoring system?

(8) Technical Chaellenges.

» What are the lechnical. operation,
and regulalory challenges cominercial
aircrafl operalors face in expanding
their PED usage policy?

o What are the lechnical chaltenges
the aircraft manufaclurers, modiliers,
and avionics ecquipment manuficiurers
see wilh [urther PED usage allowance?

« What dala and support can they
provide lo commercial aircraflt operalors
to address lhese 1echnical challenges?

(9) Operational Chulleages.

» What are the operational, safely and
security challenges and concerns
associaled with expanding PED usage
policy?

» What is neceded 10 alleviate those
concerns?

Apain, lhis informalion must be
submitied by Oclober 30. 2012,

Commeants Invited

The FAA inviles interested persons Lo
submit writlen comments, data, or
views. The agency also invites
commenls relaling lo the economic.
environmenlal, energy, or fuderalism
impacts Lhal mighl result frem chinges
in our current policy. The mast helpful
commenls reference a specific area of
concern, explain the reason for any
recommended change, and inclucde
supporting dala. To ensure the docket
docs not contain duplicate commenls,
commenlers should send only ene copy
of written commenls, or if commenls are
filed electronically, commeaters should
submit only coe time.

The FAA will filo in the dockel a
summary of all commenlts il receives.
The FAA will consider all comments it
receives on nr befnre the closing date for
comments. The FAA will consider
comments filed after the comment
period hos closed iT it is possible tn do
so withoul incurring expense or delay.

Propriclary or Confidential Business
Information: Commeniers should nol
file propriclary nr confidential business
information in the docket. Such
information must be sent or delivered
directly to the person identified in the
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FOR FURTHER INFORMATION CONTACT
seclion of this documenl, and narked as
propriclary or confidential. If subinitting
information on a disk ar CD ROM, mark
Lhe outside of the disk or CD ROM as
proprictary or conlidential, and identify
clectronically within the disk or CD
ROM the specific information thit is
proprictary or confidential.

Under 14 CFR 11.35(b), if the FAA is
aware of propriciary information filed
with a commenl, the Agency does not
place it in the dncket. It is held in a
separate file 1o which the public does
not have access, and the FAA places a
note in the dockel that it has received
it. Il the FAA roceives a request to
exanine or copy this information, il
treats it as any other request under ihe
Freedom ol Information Act (3 U.S.C.
352). The FAA processes such a request
under Department of Transportalion
procedures [ound in 49 CFR part 7.

tssued in Washington, DC on August 28,
2012,

Susan |.M. Cabler,

Asst. Manager, Afreraft Engineering Division,
Aireraft Centiffeation Service.

FFR Dhenee 2011 2=21577 Filed 8-30-12; #:45 am|
BILLING CODE 4910-13-F

ARCHITECTURAL AND
TRANSPORTATION BARRIERS
COMPLIANCE BOARD

36 CFR Part 1195
[Docket Mo. ATBCB-2012-0003]
RN 3014-AA40

Medical Diagnostic Equipment
Accessibility Standards Advisory
Committee

AGENCY: Architectural and
Transporiation Barricrs Compliance
Board.

ACTION: Notite of advisory committee
mecting.

summARY: The Medical Diagnostic
Equipment Accessibility Standards
Advisory Commillee (Commitice) will
liold ils first meeling on September 27
and 28, 2012,

DATES: The Comntittee will mect on
September 27, 20012, (rom 10 a.m. 1o 5
p.ni. and on Seplember 28, 2012, from
9 a.m. to d pan.

ADDRESSES: The meeting will be held al
the Access Board’s Conference Room.
1331 F Strect NW., suite 800,
Washinglon, DC 20004-1111.

FOR FURTHER INFORMATION CONTACT: Rex
Pace, Office of Technical and
Informalion Services, Architectural and
Transportation Barricrs Compliance

Board, 1331 T Street, NW., suite 1000,
Washinglon, DC 20004-1111.
Telephonre number (202) 272-0023
{Voice]; [202) 272-0052 {TTY).
Electronic mail address: pace@acress-
board._gov.

SUPPLEMENTARY INFORMATION: On July 5,
2012, the Architectural and
Transportalion Barriers Compliance
Board {Access Doard) established ac
advisory committee lo make
recommendalioes to the Board on
mallers associaled wilh comments
received and responses to questions
incloded in a previously published
Notice of Proposed Ruleinaking (NPRM)
on Medical Diagnostic Eguipment
Accessibility Standards. See 77 FR 6916
(February 9, 2012}, The NPRM and
information related to the proposed
standards arc available on the Access
Board’s Web silo at: htip://wwvw.occess-
board.gov/medical-equipment.him.

The advisory commitice will hold its
firsl meeting on September 27 and 28,
2012. The agenda for the inceting
includes inilial remarks, introduction of
commiliee members, consideration of
the commillee’s charler and operaling
procedures, discussion of adminislralive
issues, and discussion of issues for
polentisl consideration by e
coinmitice. The preliminary meeting
agenda, along with information aboul
the commitlee. is available at the Access
Board's Web sile (ttp://wwiv.access-
board.gov/medical-cquipment.hitm).

Commiliee meetings are open la the
public and interested persons can allend
the meetings and communicale their
views. Members ol the public will have
opporlunitics to address the committee
on issues of intcrest 1o them during
public cominent periods scheduled on
cach day of the mecting.

The mectings will be accessible to
persons with disabililies. An assistive
listening system, computer assisted real-
timne transcripiioo {CART], and sign
language interpreters will be provided.
Persons atiending the maeelings arc
requested to refrain [rom usiog peclume,
cologne, and other fragrances for the
comlorl of other participants {sce
wnav.access-board.gov/about/policies/
frogrance.itm for more information).
Also, persons wishing lo pravide
hzndouts or other writlen information to
the commitlee are requested to provide
cleclronic formats Lo Rex Pace via email
prior to the meetiogs so Lhat allernate
formats can he disiributed to committee
members.

David M. Capozzi,

Executive frector,

[FR Doe. 2012=21540 Filid 8—30-12: 8:45 am]
BILLING CODE $150-01-P

FEDERAL COMMUNICATIONS
COMMISSION

47 CFR Part 90

WT Docket Nos. 12-64 and 11-110; Reporl
No. 2959]

Petition for Reconsideration of Action
in Rulemaking Proceeding

AGENCY: Federal Communications
Commission.

ACTION: Petition for recansideration.

SUMMARY: In this documont, a Petition
for Reconsideration (Pelilion) has been
filed in the Commission's Rulemaking
proceeding by Ryan M.F. Baron on
behalf of the Orange County, Calitfornia
Sheril(s Department.

DATES: Oppositions to the Pelilion mosl
be (iled on or before September 17,
2012. Replies to an opposilion crust be
filed on or before September 25, 2012,

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

FOR FURTHER INFORMATION CONTACT:
Brian Regan, Mobility Division,
Wireless Telecommunicalions Bureau,
brian.repon@fce.gov
<mailta:brion.regan@fcc.gov>, (202}
416-2849.

SUPPLEMENTARY INFORMATION: This is a
summary of Commission’s docunent,
Reporl No. 2959, released August 16,
2012, The full 1ext of this document is
available [or viewing and copying in
Roam CY-DB402, 445 12Lh Street SW.,
Washington, DC or may be purchased
from the Commission’s copy contraclor,
Best Copy and Printing, Inc. {BCPI) (1~
800-378-3160). The Commission will
not send a copy of this Noetice pursuaol
1o the Congressional Review Acl, 5
U.S.C. 801(a}{1}(A}, because Lhis Notice
does not have an impacl on any ruies of
particular applicability.

Subject: Pelition for Reconsideralion
of Improving Speclrum Efficicncy
Through Flexible Channel Spacing and
Bandwidih Utilizalien for Economic
Area-based 800 MHz Specialized Mobile
Radic Licensces, Request for Declaratory
Ruling that the Commission’s Rules
Authorize Greater than 25 kHz
Bandwidlh Operations in the 817-824/
862-869 MHz Band, Report and Order,
FCC 12-55, published at 77 FR 33972,
June 8, 2012 ino WT Docket Nos. 11-110
and 12-64, and published pursuant to
47 CFR 1.429{c). Sce also 47 CFR
1.4{h)(1).

Number of Petitions Filed: 1.
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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.

Qperational 8.1

Recommendation #13—The ARC recommends that to support
standardized industry best practices for stowage related to PEDs, the Operational 8.1
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 Operational 8.1
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 .
Operational 8.2

training on the identification of PED interference effects so that
flight crews are betler 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 Operational 8.2
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.

Operational 8.2

Recommendation #18—The ARC recommends that the FAA work
with industry stakeholders to develop a detailed job aid to lead an Qperational 8.3
operator through key items of consideration. This job aid shouid be
incorporated in the applicable FAA guidance documents.
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APPl DIXA: PED ARC MEMBERS
Co-Chairs

Mr. Kirk Thornhurg, Industry Chair
Delta Air Lines

Mr. Tim Shaver, Designated Federal Official
Manager, Avionics Maintenance Branch (AFS-360)
Federal Aviation Administration

Members and Alternates

Aeros] e Industries Ass ioni [A)
Mr. George Novak

Mr. Cortney Robinson, diternate Member

Airline Passenger Experience Association (APEX)
Mr. Michael Childers, Lufthansa Systems

Mr. Rich Salter, Lumexis Corporation

Airbus
Mr. Peter Anders

ir Line Pilots Association, International (ALPA)
Captain Bill de Groh

Mr. Rick Kessel, Alternate Member

Amazon.com
Mr. Paul Misener, Technical Subcommittee Chair

American Airlines
Mr. Erik Miller

Association of Flight Attendants-C A
Mr. Dinkar Mokadam

Mr. Christopher Witkowski, Alternate Member

The Boeing Company
Mr. David C. Hartze
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i1,

1.2

1.3.

1.4.

1.5.

During its defiberations, 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.

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.

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.

This assessment looks at the technical risks associated with PED induced failures to
avionics systems. Itis 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.

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

¥

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, JeiBlue Michelle Schopp, EJM
Richard Jennings, FAA Tim Shaver, FAA
Rick Kessel, ALPA Brian Verna, FAA
Billy Martin, Cessna Dave Walen, FAA

Erik Miller, American Airlines

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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4.1.

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 fo which the systems are
susceptible. For the purpose of this assessment, those categories are “front door”
coupling and “bhack-door” coupling to the susceptible systems.

To address these problems, in 2003 the FAA tasked RTCA*? 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 DO-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

Intentionai 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 PEDs*.

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
rulemaking®. 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 aiso certified to the JAA/EASA
special conditions, which required compliance to Major, Hazardous and
Catastrophic failure conditions, in similar fashion to the existing rule.

2 RTCA DO-307 “Aircraft Design and Certification for Portable Electronic Device (PED) Tolerance” and AC 20-164
“Designing and Demonstrating Aircraft Tolerance to Portable Electronic Devices”.

%% See RTCA DO-307 “Aircraft Design and Certification for Portable Electronic Device {(PED)} Tolerance”, paragraph
2.2.3 for further discussion.

“ See Docket No. FAA-2006-23657, Notice 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 aircraft 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 aircraft 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. These 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 802.11a/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 DO-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 cenrtification 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.

Assumpftion: Aircraft systems with major, hazardous and catastrophic failure
conditions that have been tested during certification of wireless
systern installations and found to comply with backdoor
interference requirement may use that testing in lieu of DO-307
certification as applicable.

Note: At the time of this writing, use of cellular technology is
prohibited in flight per FCC regulations. If the operafor intends
to use cellular technofogy in flight, or if the operational
environment changes in such a way that cellular use becomes
prevalent, then additional testing of aircraft systems may need to
be accomplished for back door interference effects.
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4.3. Front Door Coupling

43.1.

4.3.2.

4.3.3.

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.

Current PED production specifications tend to increase front door effect safety
margins {decrease probability of PED interference) due fo 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.

e 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 itseif.

e  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 aiso 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.

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.

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

s 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 cause 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

434.1.

4.34.2.

4343

ADF, HF and HF Datalink

The ADF, HF voice, and HF datalink radios, which operate at frequencies
betow 30 MHz, have been determined in RTCA DO-284 and DO-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 preciude 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 2 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.

Marker Beacon

The Marker Beacon system has been determined in RTCA DO-294 and DO-
307 to have sufficient protection from PED emissions and does not require
further analysis. This is because the statistical PED emissions reported in
RTCA DO-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.

Instrument Landing Systems (ILS)

43.431. Localizer" - The Localizer (LOC) provides a reference signal aligned

with the runway centerline and deviation signals when the airptane 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 centerine 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 10 NM from the transmitter, the beam is
approximately one mile wide.

45 RTCA/DO-195, Minimum Operotional Performance Standords for Airborne ILS Localizer Receiving
Equipment Operating within the Radio Frequency Range of 108-112 MHz, Prepared by 5C-153, November 17,

1986.
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Note:

43432

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).

This assessment does not address low visibility localizer
take-off operations. If an operator chooses fo 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.

Glide Slope*® 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 tfransmitted 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),

a6 RTCA/DO-192, Minimum Operatianal Perfarmance Standards for Airborne ILS Glide Slope Receiving
Equipment Operating within the Radia Frequency Range of 328.6 — 335.4 MHz, Prepared by 5C-153, July 19,

1986
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4.3.4.33.

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 resuit 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 [LS systems functions range minor effects to
catastrophic effects depending on the usage and level of
integration with other systems.

43.4.4. VHF Omnirange* (VOR)

434.4.1.

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"
{CDI) 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.

¥ RTCA/DO-196, Minimum Operational Performance Standards for Airborne VOR Receiving Equipment Operating
within the Radio Frequency Range of 108-117.95 MHz, Prepared by 5C-153, November 17, 1986
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4.3.4.4.2.

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).

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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43443

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.

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.

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

A VDL 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 VDL 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 kilobit/second. 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.

VDL Mode 3 uses the D8PSK modulation scheme and the TDMA
media access control scheme. VDL 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 leve! 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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4.3.453.

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 cannet 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.

EMI Failure Effects — The failure effects associated with VHF
Comm systerns 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.

4.346. 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 infermation 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 psec apart, each pulse lasting 3.5 psec. The pulse-pair
repetition rate ranges from 5 to 150 pulse pairs per second.

The intervat between the interrcgation 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.

4.3.4.6.3.

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 medes 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 fo 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 fo 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 oceur is so extremely low that this failure mode is not
considered viable.

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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4.347. Transponder Systems

The avionics transponder systems include Mode AJ/C Transponder
Receiver; Mode S Transponder Receiver systems; Universal Access
Transceiver (UAT) and Automatic Dependent Surveillance Broadcast
(ADS-B)

4.34.7 1.

434.7.2.

Mode A/C Transponder - The Mode A/C 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 controliers
to track each plane more precisely and efficiently.

The ATCRBS system is an interrogation-based system that is
comprised of a ground-based interrogator and an on-plane
transponder. On the ground, an ATCRBS 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 1l 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
(UAT) 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).

UAT 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 aititude 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. UAT is the only ADS-B link standard
that is truly bidirectional: UAT users have access to ground-based
aeronautical data (FIS-B) and can receive reports from proximate
traffic (T1S-B). UAT equipped aircraft can also observe each other
directly with high accuracy and minimal latency.

ADS-B 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.

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.

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

4.34.8.1.

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 |l 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. |f 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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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 ATCRBS 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 S—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 1080 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 mode*®.
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 extremnely low that this failure mode is not
considered viable.

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)

434.9.1.

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 navigationa!
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 1559-1610 MHz frequency range is called L1.
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

8 see discussion “False TCAS Advisories and PEDs” at http://asrs.arc.nasa.gov/publications/callback/cb_321.htm
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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 aftitude 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 | 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 Systemn (LAAS), designed for Category !/l
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 GPSE, 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 EM! 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

4.3.4.10.

4.34.11.

43.4.12.

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.

AMS(R)S SATCOM

SATCOM 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 systerns 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 SATCOM 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.

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 DO-294 and DO-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 cccur at close ranges where the
received signal level is sufficient to overcome PED-induced increases in
the noise floor.

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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5.1. Failure Condition Classifications.

For the purpose of this assessment, the failure condition classification provided by FAA
Advisory Circular (AC) 23.1309-1E* 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).

= 5.1.2. Minor. Failure conditions that would not signiflcantly 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:

¢ Alarge reduction in safety margins or functional capabilities;

s  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.

*® This AC was used to expand the failure condition categories to include “hazardous” failures . FAA Advisory
Circular {AC) 25.1309-1A - System Design and Analysis may also be used.
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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.®® 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°®%) 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.

. 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.

6.2.2.

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

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 2 number of airplanes of this type.

**FAA Advisory Circular {AC} 25.1309-1A - Syster Design and Analysis
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7.1.

7.2.

6.2.3. Extremely remote failure conditions are those failure conditions not anticipated to

oceur 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.

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 DO-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.

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 controis 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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8.1. 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 conirols 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.

8.2.2.

8.2.3.

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.

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 contro! 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 1o reflect the inoperative GPS functions impact on the ability to
perform that operation.

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 DO-
294 or DO-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 fiight operation.
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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 shouid
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 {he
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
ancmalies.

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 possibie 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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10.1.

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 DO-294 or DO-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 perferm 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 Il or CAT Il was
previously approved, the operator must surrender that FAA operationa! autherization
{operations specification) when applying this operational limitation as a mitigation.

10.1.4. PED use prohibition — If an operator chocses to use this mitigation, they must assess

10.2.

10.3.

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
requirement®' 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 infermation to allow them to understand
the reason for the requirement.

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 cn other avionics functions as they are adopted, or as changes fo the systems
performing the functiens occur.

To address this problem in the future, all new avionics systems that perferm ‘major’ and
above functions should be assessed during certification to ensure that they address the
PED interference envircnment and adopt PED tolerant design criteria

1 gee Title 49 —Transportation. Subtitle VIl - Aviation Programs PART A — Air Commerce and Safety, Subpart iv -
Enforcement and Penalties
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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.

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 scopé 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 (CSl), 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.

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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e

The following sections summarize and discuss current FAA regulatory, policy, and guidance
documents relevant to stowage of passenger items in the cabin.

Pertinent parts of the applicable regulations have been excerpted here for this
discussion. Footnotes have been provided to link to the full regulatory language.

Portable electronic devices regulation 121.306 gives operators the authority to
determine whether particular devices may be used on board their aircraft: **

§ 121.306 Portable electronic devices.

(a) Except as provided in paragraph (b) of this section, no person may
operate, nor may any operator or pifot in command of an aircraft affow
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 fo—
(1) Portable voice recorders;

{2} Hearing aids;

{3} Heart pacemakers;

(4) Electnic shavers; or

{5) Any other portable electronic device that the part 119 cerlificate
holder has determined will not cause interference with the navigation or
communication system of the aircraft on which it is fo be used.

(c) The determination required by paragraph (b)(5) of this section shall
be made by that part 119 cettificate holder operating the particular
device fo be used.

5 Hyperlink; §121.306 Portable electronic devices || acfr.qov]; Accessed September 19, 2013.
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14 CFR § 121.589 paragraphs (b} - {f) specify requirements for ensuring that
cabin items are properly secured during takeoff and landing operations: >°

§ 121.589 Carry-on baggage.

* % k &

(b) No certificate holder may alfow 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 (¢) 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 & 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 uniess 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
shali be fitted with a means to prevent articles of baggage stowed under
it from sliding forward. In addition, each aisle seat shalf be fitted with a
means lo 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 fanding condition
regulations under which the airplane was fype certificated.

L

5 Hyperlink: §121.589 Camry-on baggage [ scfr.qo ~ Accessed September 19, 2013.
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14 CFR § 25.787 paragraphs (a} and (b) specify the design requirements for
approved stowage compartments: *°

§25.787 Stowage compartments

(a) Each compartment for the stowage of cargo, baggage, carry-on atticles,
and equipment (such as life rafis}, and any other stowage compartment
must be designed for its placarded maximum weight of contents and for the
cntfical load distribution at the appropriate maximum load factors
corresponding to the specified fight and ground load conditions, and fo 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 sealing configuration, excluding pilots seats,
of 10 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 shifling, 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 detarioration expected in service.

* W ok %

% Hyperlink; §25.787 Stowage compariments [b acfr.gov]; Accessed September 19, 2013
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Excerpt - FAA Advisory Circular 121-298:
4. What should your FAA-approved camry-on baggage program address?

d. Explain how you intend fo stow carmry-on baggage properly. 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 fo, from, or
across the aisle;

e. Dascribe your procedures to verify that each article of baggage is properly
stowed in an approved compartment or other specifically approved area before
flight attendants close the passenger entry doors on each flight. The FAA
recomnmends that you task a specific crewmember, such as the lead flight
affendant, with venfying proper stowage. Your description should include.

(1) Methods to ensure carmry-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 appropnate
parts of the crewmembers’ manual. You should cover all of the elements listed
above, especially crewmember responsibility for verifying that baggage is
stowed properly and will not hinder the availabilify and use of emergency
equipment; and other pertinent information that the principal operations
inspector defermnines should be in the crewmembers' manual.

k. Provide training to appropriate ground personnel and to alf crewmembers
regarding your approved camry-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 camry-on baggage, cargo and unusual items in
the cabin; crew coordination; applicable passenger information; types of and
limitations on stowage provisions; verification that camy-on baggage is stowed
so it does not interfere with emergency equipment; and how fo handle carry-on
baggage during an emergency.
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Advisory Circular 91-21.1B provides aircraft operators with information and
guidalnce5 gthat are one means, but not the only means, for complying with 14 CFR
§91.21.

Excerpt - FAA Advisory Circular 91-21.18:

6. RECOMMENDED PROCEDURES FOR THE OPERATION OF PEDs
ABOARD AIRCRAFT. If an operalor allows the use of PEDs aboard its aircraft,
procedures should be established and spelfled out clearly fo control their use
during passenger-carrying operations. The procedures, when used in conjunction
with an operator's progrem, 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 bnefing, passenger information
cards, captain’s announcement, and other methods deemed
appropnate 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 ail 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 of an 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 weil
as is the possibility of missing significant safety announcements
duning important phases of flight. This prohibition is in addition to
fessening the possible interference that may arise dunng stenie
cockpit operations (below 10,000 feef).

*® Hyperlink: FAA AC 81-21.1B Use of Portable Elecironic Devices Aboard Aircraf fai vl Accessed Seplember 19,
2013.
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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.” *

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 afl
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¢. Prefanding. A prelanding briefing is recommended and should
include the following: seatbelts must be securely fastened; smoking
matorials 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 carrer
or commervial 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 fo
ensure passenger compliance with information signs and flight
aftendants’ safely instructions. This description should include the
stipulation that flight attendants shouid notify the pilot in command
anylime a passenger is not complying with safety instructions. Flight
attendants should neither be assigned nor perform nonsafety-related
duties duning the safely briefings if those duties could obstruct the
view of the passengers or distract them from listening.

® Hyperlink: FAA AC 121.24C Passenger Safety Information Briefing and Briefing Cards of vl
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 fo that
type and model of aircraft and consistent with the airfine'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 Elsctronic 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 service iterns must
be collected from passengers and stowed, and seat backs must be
placed in their fully upright position.
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2 4. Sto geofltemsin ‘atPo els 1090 |

Information for Operators (InFO) 09018, Stowage of ltems in Seat Pockets, dated
November 12, 2009, provides clarifying guidance for air carriers about the
stowage of items in seat pockets.®*

The intent of the camry-on baggage regulation, Title 14 of the Code of
Federal Regulations (14 CFR) part 121, section 121.588, 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 o restrain approximately 3 pounds of
weight and not the weight of additional carry-on items. Seat pockefs are
not listed in the regulation as an approved stowage focation for carry-on
items. If a seat pocket fails to rastrain 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 bfock

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 smalf personal items from an
approved stowage location and placing them in the seal 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 fiight should they pose a hazard,
such as in the case of turbulence.,

Existing FAA policy in QOrder 8900.1, Volume 3, Chapter 33, Section 6,
Operations—Cabin Safety,*® states that carry-on baggage programs should:

e Prohibit the stowage of carry-on baggage and other items in the
lavatories and seat pockets (the only items alfowed in seat
pockets should be magazines and passenger information cards)

«  Provide specific crewmember assignments for the verification that
carry-on baggage is properly stowed

e  Address procedures in appropriate manuals
s  Provide crewmember training on carry-on baggage, and

¢ Ensure that information is available to the public about the air
carrier’s camnry-on baggage program

® Hyperlink: FAA InFO 09018 (| ¢l Accessed September 19, 2013.
2 Hyperlink: Order 8900.1, Vol v, wrrupn <, SECHON 6, Operations, Cabin Safety | ns Accessed Seplember
15, 2013.
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The stowage policies survey resuits 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 ta, 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 InFO 09018. The responses to 1b suggest that only
about half of operators (51% Yes)} have policies that distinguish between different
sizesiweights of PEDs. The responses to 1c and 1d 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 1f
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 1h 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 2¢ 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 reporis 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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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.

L3

The Stowage Policy working group debated various issues related to stowage and
securing of loose items in order to develop specific recommendations to the FAA for
future research and development of guidance o 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 intemal 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 Ibs 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 8049B (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 Ib. object stored in the seat pocket.

« Dynamic Testing does not prove that the 3 1b. 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 Ibs.

» Prior to the testing, the seat pocket is "taped” shut so the 3 Ib. object remains in
the pocket during the test.
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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?* 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
guantity?

+ |s there an acceptable size/weight limitation for PEDs that could allow
stowage in seat pockets during critical phases of flight? |s 3 Ibs 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 Ibs.? 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?

»  Inthe 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?

8 gtatic inertial forces as specified by 14 CFR § 25.561(b}(3).
Hyperink: §25.561 Structures, General [t fr.aovl], Accessed September 18, 2013,

Appendix G: PED Stowage Policy Assessment & Considerations Page G-21
























































































































































































































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) 88 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.™” These steps
provide an acceptable method of compliance for this requirement.

! Excerpt from 14 CFR 121.306(b)(5)
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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.

e 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.

e 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.

e 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 ldentification. 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:

e PEDs approved for use on board their aircraft;

e Times when approved PEDs can and cannot be used;

e How and when PEDs must be secured or stowed,;

e PED 's modes of operation that can and cannot be used;

e 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:

e ARC Report: http://www.faa.gov/about/initiatives/ped/media/PED_ARC_FINAL REPORT.pdf

e Guidance on the expanded use of PED: http://www.faa.gov/about/initiatives/ped/

e 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.

Distributed by: AFS-200 OPR: AFS-200/300


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

A Advisory

U.S. Department
of Transportation

Federal Avition Circular

Subject: Use of Portable Electronic Devices ~ Date: 5/7/15 AC No: 91.21-1C
Aboard Aircraft 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 | and Il, 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 88 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. InNFO 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-PED:s 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, 88 121.574(e)(2)(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 Il 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)(Vv).

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/committeelD/337.

John Barbagallo
Deputy Director, Flight Standards Service
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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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