






mschopp
Text Box
Member in concurrence, but unavailable for signature


mschopp
Text Box
Member of the Committee in attendance only


mschopp
Text Box
Member in concurrence, but unavailable for signature


















































A Report from the PED ARC to the FAA 
 

  Page 6 

2.2.3  Special Use Monitoring  

In the public comments, the ARC noted at least one illustration of a case when a special 

needs passenger may require the use of a PED to enable communication or therapy.   

With the advancement in technology, the industry has developed applications for tablets, 

smartphones, and other PEDs to assist passengers with special needs.  The FAA received 

several comments from the public describing one particular use of these devices by 

passengers with autism.  These devices can be used to help these passengers 

communicate or provide other types of support.  

While the ARC understands and appreciates these concerns, the devices being used are 

still consumer off-the-shelf devices that present the same risks discussed in this report.  

The ARC notes that expansion of use of these devices for special needs must meet the 

same criteria for allowance of use of all other PEDs.  

2.3 Methodology 

The ARC identified multiple sources and methods for collecting objective data including 

presentations from subject matter experts (SMEs), as well as review of data submitted by the 

FAA, other federal agencies, industry associations, and ARC members.   

2.3.1 Meetings 

The ARC met six times and held twelve teleconferences.  The meeting/teleconference 

schedule is included below. 

Face-to-Face Meetings were held:  

¶ January l5  17, 2013, in Washington DC 

¶ February 26  28, 2013, in Washington DC 

¶ April 23  25, 2013, in Washington DC 

¶ June 4  6, 2013, in Washington DC 

¶ July 9  11, 2013, in Washington DC  

¶ September 24  25, 2013, in Washington DC  

Teleconferences were held:  

¶ January 31, 2013  

¶ February 14, 2013  

¶ March 14, 2013  

¶ April 18, 2013 

¶ May 16, 2013 

¶ May 30, 2013 

¶ June 13, 2013 

¶ June 20, 2013 

¶ June 27, 2013 







A Report from the PED ARC to the FAA 
 

  Page 9 

2.4.2 Operational Subcommittee 

The Operational Subcommittee focused on key issues surrounding the onboard 

management of PED device usage, crew communications, and the desire for standardized 

practices across operators.  The subcommittee used member expertise in cabin and 

cockpit operations, PED device operation, and passenger adherence to current PED usage 

policies to inform its discussions.  The subcommittee balanced the needs of a safe 

operational environment with the passengersí desire for connectivity for both 

entertainment and business functions.   This subcommittee ensured that recommendations 

could be implemented across the spectrum of airplane operators, regardless of size or 

type of fleet.  There were many types of operators represented on the subcommittee, 

including: general aviation, business jet, and scheduled and charter transport. 

2.4.3 Safety Communications Subcommittee  

The Safety Communications Subcommittee played a key role in addressing passenger 

desires and need for information within the ARCís recommendations.  This 

subcommittee ensured that a series of technical and operational procedures would not be 

conceived without understanding the passengersí need for awareness, understanding, and 

ability to comply.  This subcommittee was assigned key issues regarding boarding/pre-

flight announcements, coordinated communications, understanding of PED operational 

modes, and how best to communicate to passengers (and the public) the potential 

interference risk to critical airplane systems.  

2.5 Working Groups 

As the conclusion of the initial charter period approached, the ARC worked to develop a 

recommended path for operators to expand PED usage in flight.  The members believed that two 

areas required further assessment prior to finalizing the ARCís recommendations.  Before 

accepting that the recommended path could be reliably implemented by operators, the ARC 

requested an extension of the initial PED ARC Charter and identified two additional work 

tasks.
20

   During the extension granted under the renewed Charter, the ARC requested the 

assistance of the FAA in forming two Working Groups (Tiger Teams) to develop the safety risk 

assessment and a standardized PED stowage policy.  The Working Groups were comprised of 

ARC members as well as industry and FAA SMEs, and each Working Group was tasked to 

address an area of study and develop additional information for inclusion in this report. 

2.5.1 Safety Assessment Working Group 

The PED ARC membership was concerned that operators needed more specific guidance 

on how to complete an adequate safety risk assessment when expanding PED use; 

particularly with regard to its effects to critical safety systems.  Information from the 

FAA and aircraft manufacturers with respect to failure effect classification would be 

useful for the operator to determine effective mitigation.  To support the use of a Safety 

                                                            
20 PED ARC Charter (Renewed) at ¶3 (describing two additional Committee tasks). 
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3.3 Operational Allowance 

Today, the authority to allow the use of PEDs in flight rests with the operator under 14 CFR § 

91.21.  Further, AC 91-21.1B provides guidance to the operator to make the determination that 

the operation of PEDs will not interfere with the safe operation of the airplane.  Generally, 

operators have adopted guidance in AC 91-21.1B. 

Recommended Procedures for Operators  

Prohibiting the operation of any PEDs during the takeoff and landing phases of flight. It must be 

recognized that the potential for personal injury to passengers is a paramount consideration, as 

well as is the possibility of missing significant safety announcements during important phases of 

flight. This prohibition is in addition to lessening the possible interference that may arise during 

sterile cockpit operations (below 10,000 feet).25  

Operators have been hesitant to deviate from the recommendations outlined in AC 91-21.1B, as 

there has been no clear industry/regulatory guidance on methods to demonstrate an equivalent 

level of safety when expanding PED use into critical phases of flight.   

There is an additional burden on the airplane operator to insure that PEDs approved for use on 

board airplanes do not interfere with navigation and communication systems.   

Recommended Procedures for Operators 

Procedures for determining non-interference 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. The operator of the aircraft 

must make the determination of the effects of a particular PED on the navigation and 

communication systems of the aircraft on which it is to be operated. The operation of a PED is 

prohibited, unless the device is specifically listed in section 91.21(b)(1) through (4).  However, 

even if the device is an exception from the general prohibition on the use of PEDs, an operator 

may prohibit use of that PED. The use of all other PEDs is prohibited by regulation, unless 

pursuant to section 91.21(b)(5).  The operator is responsible for making the final determination 

that the operation of that device will not interfere with the communication or navigation system of 

the aircraft on which it is to be operated.26  

Each operator establishes a method by which this PED effects determination is made.   A 

common method for making this determination is to compare each PED device against the 

current RTCA DO-160 standards for airborne equipment which has RF and Power emissions and 

transient allowances. As the consumer electronics industry has exploded in terms of device type 

and popularity, the requirement for each operator to fully evaluate each and every PED desired to 

be brought onboard an aircraft has become untenable.  

 3.4 FCC Regulations 

The FCC has established rules for radio transmitters and consumer electronic equipment to 

minimize the risk of harmful interference to other users of the airwaves.  The FCC rules, with a 

few notable exceptions, do not prohibit use of radio transmitters or consumer electronic 

equipment aboard airplanes.   

                                                            
25 AC 91-21.1B at ¶6.F. 
26 AC 91-21.1B at ¶6.E. 









A Report from the PED ARC to the FAA 
 

  Page 17 

(e) Consistency in use with flight and cabin crew PEDs such as a cockpit Electronic 

Flight Bag (EFB) device(s):  Airlines are proceeding to adapt PEDs for EFB and 

Cabin product use; restrictions on the use of such devices may differ from those 

applied to passenger devices today, or to future operator policies that allow for 

expanded PED use by passengers. The ARC recognizes that a mixed safety message 

potentially exists if an operator crew member is using a PED during a time when the 

operator has said a passenger device is not safe to operate. The ARC further notes that 

crewmember PEDs have been specifically authorized by the FAA for use in flight by 

crewmembers. The operational authorization is achieved by meeting specific FAA 

requirements that include restrictions on the type of software allowed to be used in 

flight. 

(f) Operational challenges of interference with passenger medical devices and impact on 

autistic passengers were identified:  Medical devices on board an airplane may 

require continuous operation; however, the ARC has been unable to confirm that 

medical devices are tested against DO-160 equivalent emissions standards to verify 

compatibility for airborne operation. Autism was mentioned by a number of 

respondents who indicate autistic patients, especially children, may have negative 

behavioral reactions during takeoff and landing when their attention is not engaged by 

PEDs.  The ARC notes that many operators already have a process in place to 

evaluate specific medical devices for special needs passengers, which involves 

evaluating each device on an individual basis. 

(g) SMS and other risk-based assessments were incorporated in ARC Recommendations:  

Many of the commenters requested that PED policies ensure airplane operational 

safety. This is a universal objective of all of the PED ARC committee members; 

however, balancing safety, economic impact, and passenger convenience is the 

challenge. To address this need, the PED ARC recommends adapting the SMS 

approach to develop a comprehensive risk-based assessment tool. Service Difficulty 

Report (SDR) data, Operator Interference data, and Manufacturer/Supplemental Type 

Certificate Installer test data are recommended inputs into the SMS model analysis.  

(See Section 6.1 of this report.)  Further, operators have guidance on determining the 

severity of hazard from the ARCís work summarized in Appendix F, Avionics 

System Functional Hazard Risk Assessment. 

5.0 CONSTITUENCY DESCRIPTIONS 

This chapter describes the various constituencies that comprise the ARC membership.  Each 

member or participant on the ARC was selected to represent an identified stakeholder group or 

industry segment, and because the member possessed the expertise and qualifications to speak 

for that constituency.  The FAA wanted to achieve a balance between the regulator, regulated 

parties, other industry stakeholders, and the flying public.   

As a result of the varied constituencies, the ARC was able to engage in meaningful debate on a 

sound, risk-based methodology for expanding the use of PEDs, and all of the constituencies 

contributed to the discussions on the technical, operational, and safety communications key 

issues.  The ARC also invited additional participation by FAA and other federal and international 
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still in use on most transport category aircraft. While many may feel that newer navigation 

systems such as GPS will make the VHF Omni-directional Range system obsolete, it may be of 

interest to realize that Ground Based Augmentation Systems (GBAS) that increase the accuracy 

of GPS for landing approach guidance will transmit correction signals to the GPS position via 

VHF radio transmissions. 

While RTCA Special Committee SC-177 indicated that the probability of interference to 

installed aircraft systems from PEDs, singly or in multiples, is low at this time the Special 

Committee, nevertheless, stated, ìHowever, the possibility of interference to aircraft navigation 

and information systems during critical phases of flight, e.g., takeoff and landing, should be 

viewed as potentially hazardous and an unacceptable risk for aircraft involved in passenger-

carrying operations.î
36

 This is the basis for the guidance material contained in Advisory Circular 

AC 91.21-1B, which states: ìIt must be recognized that the potential for personal injury to 

passengers is a paramount consideration, as well as the possibility of missing significant safety 

announcements during important phases of flight. This prohibition is in addition to lessening the 

possible interference that may arise during sterile cockpit operations (below 10,000 feet).î
37

  

This brings us to the recommendation regarding expanded PED use within the existing fleet of 

aircraft (as well as any near term future acquisitions of aircraft not yet determined to be PED 

tolerant) that is contained in Section 7.3, above; the Dissenting Group cannot agree with Method 

2 of the majorityís Recommendation #10 as it is written. Currently, Method 2 of the majorityís 

Recommendation #10 allows an operator to use the Safety Risk Assessment (SRA) for the 

phases of flight in which the operator wants to allow expanded passenger PED use. As part of 

this SRA, mitigations have to be developed to address situations in which the risk is determined 

to be unacceptable. One of these mitigations would be to remove the threat by having passengers 

turn off their PEDs. But because this method allows the SRA to be conducted by phase of flight, 

such mitigation (passengers turning off PEDs) could be applied only for specific phases of flight 

in which the SRA has determined system severity to be Major, Hazardous, or Catastrophic. An 

example used in discussions was ILS CAT II approaches.  

In this example, assuming the risk to the ILS CAT II approach system was determined to be 

Major or above, a suggested mitigation would be to have passengers turn off their PEDs when 

the weather was low enough to require the use of the ILS CAT II approach system. It was 

suggested that improved passenger compliance would result since passengers can ìseeî that the 

weather is poor. First, low visibility approaches that require use of the ILS CAT II system may 

be due to fog which may not be encountered until shortly before landing. In this case the 

passengers may only see sunshine and blue skies until just before landing. Second, making an 

announcement to turn off PEDs may unnecessarily scare some passengers. Third, this ìphase of 

flightî approach will not afford the common passenger experience desired by the PED ARC. 

                                                            
36

 RTCA DO-233, page 1 Executive Summary 
37

 AC 91.21-1B, paragraph 6.F. 
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The Dissenting Group alternative language for Recommendation #10 follows below. This 

alternative recommendation will enable 14 CFR Parts 91, 119, 121, and 135 aircraft operators 

the ability to allow expanded PED use on aircraft not otherwise fully PED tolerant. The ARC 

members reviewed AC 91.21-1B and other available information and found that the FAA has 

sufficient information to revise AC 91.21-1B, noting that the incorporation of DO-307 testing 

and/or recommended safety risk management processes will enable operators to allow the 

expanded use of PEDs for the aircraft that they operate. 

Recommendation #10 Dissent PositionóThe ARC recommends that the FAA 

modify AC 91.21-1B (and any associated guidance) to provide methods by which 

operators can demonstrate compliance with PEDs during all phases of flight. By 

January 1, 2017 all operators will allow expanded use of PEDs during all phases 

of flight on all of their airplanes, consistent with the limits imposed by cabin item 

stowage policies as allowed by the FAA, through either of the following two 

methods: 

Method 1: The operator may perform PED tolerance testing or properly document 

evidence from an aircraft manufacturer or other entity that demonstrates the 

airplane is PED-tolerant in accordance with Sections 3 and 4 of current version of 

RTCA DO-307. 

Method 2: The operator may perform a Safety Risk Assessment (SRA) on each 

airplane model configuration in their inventory, following the process developed 

by the FAA Safety Risk Management Panel (SRMP) and attached in Appendix F. 

If the operatorís SRA indicates a hazard class of CATASTROPHIC exists for a 

particular system, the risk must be controlled by compliance with the applicable 

sections of DO-307 (front door and back door, as applicable). If the SRA 

indicates a hazard class of MAJOR or HAZARDOUS for a failure mode of 

ìmisleading informationî for a particular system, the risk must be controlled by 

the following process: a) Test the system to determine if it meets the   standards in 

the applicable sections of DO-307 (front door and back door, as applicable), or an 

acceptable alternative; if not, b) Modify the system such that it meets the 

standards in the applicable sections of DO-307 (front door and back door, as 

applicable), or an acceptable alternative. 

Before completing either Method 1 or Method 2 above for a particular airplane 

model configuration, an operator must continue to operate that specific 

configuration under existing PED usage policies, which include the turning off 

and stowing of PEDs below 10,000 feet Above Ground Level (AGL). In 

discussing how the FAA can implement changes to require that PED tolerance be 

demonstrated for all aircraft, the ARC acknowledges concerns raised by aircraft 

operators regarding the cost and operational impacts of aircraft testing and 

modifications, as well as the ability to transition their operations to system-wide, 











































A Report from the PED ARC to the FAA 
 

Appendix C: PED ARC Charter     Page C-1 

APPENDIX C:   PED ARC CHARTER 
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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 ëfront doorí interference 
event potentially introduced with the expansion of PED use, and assesses the 
operational effect of the failure mode in various phases of flight.   

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

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

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

¶ Misleading information ñ 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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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. 

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

Denial of service is similar to an inoperative DME system.  The 
interfering PED(s) would prevent the aircraft system from 
receiving the desired signal.  The aircraft system would lose the 
distance indication and may or may not indicate or ìflagî 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 aircraftís receiver uses a 
stroboscopic technique to recognize the replies to its own 
interrogations among the many other pulses transmitted by the 
beacon.  Each reply to a DME interrogation is offset in time by 
50ms.  The distance to the station is then derived by determining 
the signal in space transmission time between the interrogation 
and the reply paired pulses.  In order for a PED EMI to cause 
misleading information, it would have to introduce a random 
combination of pulses that are the same shape and frequency of 
the intended signal.  The introduced pulse then would have to be 
timed with the receipt of the interrogation replay.  Finally, the 
timing of the pulsed paired separation would have to correlate with 
the specific equation that would cause the system to indicate 
consistent distance information.  The probability for this type of 
failure to occur is so extremely low that this failure mode is not 
considered viable.  

4.3.4.6.3. EMI Failure Effects ñ 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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Misleading information in not considered a viable failure mode.  In 
order for a PED EMI to cause misleading information, it would 
have to introduce an error on the binary-coded messages from all 
of the received satellites.  The probability for this type of failure to 
randomly occurring is so extremely low that this failure mode is 
not considered viable.  

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

4.3.4.10. AMS(R)S SATCOM  

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 systems are used is during cruise.  Since 
the cruise phase of flight PED usage allowance is a long time accepted 
practice, no additional analysis of SATCOM was accomplished in the 
report.  If an operator uses 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.  

4.3.4.11. Radio Altimeter and Weather Radar - The 4 GHz radio altimeter, the 5 
GHz weather radar, and the 9 GHz weather radar systems have been 
determined in RTCA 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 occur at close ranges where the 
received signal level is sufficient to overcome PED-induced increases in 
the noise floor. 

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

Residual Risk:  (See section 8.0)
and

Recommended Controls Remarks

7.00 GNSS (L1/L5/E5)   4.3.4.9 4.3.4.9.2    4.3.4.9.3
7.01 Loss of all GPS navigation information for  

terminal area navigation (including 
departures) and nonprecision Approach 
(e.g. LNAV or RNP <1, RNAV SIDs)

XS/DS Loss of GPS navigation information during this 
operating phase could result in flight crew 
discontinuing GPS approach and potentially 
required missed approach.  
Loss of GPS function during departure would not 
significantly impact the RNAV SID operations 
because the selection of ground based NAV aids, 
the navigation system accuracy would not degrade 
to an unacceptable level within the time frame of 
the departure.
The crew may resort to other navigational systems 
if available.  This would result in a reduction in 
safety margin, and a increase in crew workload.

MAJ 2, 3, 4, 
6, 7

Pilot will follow appropriate procedures.  No additional  
mitigation required due effect of failure.  

Acceptable with mitigation:

Pilot will follow appropriate procedures.  No additional 
controls required due effect of failure.  

7.02 Loss of all GPS navigation information 
during nonprecision approach with Vertical 
Guidance (LNAV/VNAV)

XS/DS Loss of GPS navigation information during this 
operating phase  occurs prior to the final approach 
waypoint (FAWP), the approach should not be 
completed since GPS may no longer provide the 
required accuracy.  The crew may resort to other 
navigational systems if available.  This would 
result in a significant reduction in safety margin, 
and a significant increase in crew workload.

MAJ 6, 7 Pilot will follow appropriate procedures.  No additional  
mitigation required due effect of failure.  

Acceptable with mitigation:

Pilot will follow appropriate procedures.  No additional 
controls required due effect of failure.  

7.03 Loss of all GPS navigation information 
during LP/LPV and GNSS Category I/II 
approaches.

XS/DS Loss of GPS navigation information during this 
operating phase  occurs prior to the final approach 
waypoint (FAWP), the approach should not be 
completed since GPS may no longer provide the 
required accuracy.   If the flag/status annunciation 
appears after the FAWP, the missed approach 
should be executed immediately.  This would 
result in a significant reduction in safety margin, 
and a significant increase in crew workload.

MAJ 6, 7 Pilot will follow appropriate procedures.  No additional  
mitigation required due effect of failure.  

Acceptable with mitigation:

Pilot will follow appropriate procedures.  No additional 
controls required due effect of failure.  

XS = Denial  of service
DS = Degradation of signal
ML = Misleading information
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4. PED Stowage Considerations 
The ARC report recommends that FAA and industry stakeholders develop standard content 
and timing for cabin and flight deck crewmember instructions to passengers on use and 
stowage of PEDs.  

The ARC report further recommends to support standardized industry best practices for 
stowage related to PEDs, the FAA update stowage policy and guidance documents to 
incorporate expanded use of PEDs as necessary.  The information in this section provides 
ideas for operators to consider when reviewing their stowage policies. 

4.1. Key Issues to Consider 
The Stowage Policy working group debated various issues related to stowage and 
securing of loose items in order to develop specific recommendations to the FAA for 
future research and development of guidance to operators. The issue that received 
the greatest attention: How to balance the desire of many passengers to use their 
PEDs during the critical takeoff and landing phases of flight while maintaining or 
even elevating existing levels of operational and occupant safety. Other issues 
explored included the effect of PED use on passenger attention to crewmember 
instructions during the pre-takeoff and pre-landing phases as well as emergency 
incidents; options for designating seat pockets as approved stowage locations 
without damaging their structural integrity, adversely affecting egress, and increasing 
projectile risks; safe use and stowage of corded devices (e.g., headphones, power 
adapters); management of under-seat stowage to prevent PEDs from becoming 
tripping or projectile hazards or obscuring emergency path markings; content and 
timing of crew announcements in combination with appropriate procedures and 
training to encourage passenger compliance with stowage policies and adequate 
management of loose item risks; and content, formats and media options for 
disseminating information to travelers that explain operator stowage policies in ways 
that maximize understanding and acceptance of restrictions. 

Roughly in parallel with these internal Stowage Policy working group discussions, 
research scientists in the FAA Office of Aerospace Medicine, Civil Aerospace 
Medical Institute (CAMI), Protection and Survival Research Laboratory (AAM-630) 
also assessed options for expanded PED usage policies. The AAM-630 
Memorandum in Appendix 2 of this document considers the relationship of PED 
usage to post-crash emergency evacuation; reviews literature on the adverse effects 
of distractions on passenger safety awareness and National Transportation Safety 
Board (NTSB) recommendations to counter historic declines in passenger attention 
to safety information; reviews accident data showing that take-off and landing are 
critical phases of flight for accidents and fatalities; praises the benefits of mandatory 
evacuation drills for all passengers on cruise ships; and supports the need for a 
clean cabin environment during pre-flight briefings and critical phases of flight. 
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Appendix 1: PED Stowage Survey Responses 
 

Note: Appendix 1 has been formatted for electronic viewing and may also be printed on 11" x 17" paper. 
 

0

5

10

15

20

25

30

35

40

Does your
aircraft

operation have
a policy
requiring

stowage of
some or all
passenger

PEDs at any
point during  a
flight? If  Yes,
please answer
questions  1aπ
h, and attach
text of policy,
if possible.

Does the
policy require
stowage of
passenger

PEDs under
some flight
conditions

and/or phases
of flight?

Does the
policy treat

different sizes
and/or weights

of passenger
PEDs

differently?

Does the
policy allow
passenger

PEDs to be
stowed in seat
back pockets?

Does the
policy limit the

weight of
items,

including

passenger

PEDs, stowed
in seat back
pockets?

Does the
policy limit

seat back
pocket

stowage to
ensure that

passengers can
egress  safely
during an

emergency?

Does the
policy

specifically

restrict the
use/stowage

of wired

headsets?

Does the
policy

specifically

restrict the
use/stowage

of wireless

headsets?

Does your
aircraft

operation have
crewmember

reports of
incidents

involving

passenger

Nonπ
compliance

with PED
stowage

requirements?

If Yes, please
attach

examples, if
possible.

Do any of your
aircraft have
seat power

plugs  installed
for passenger
use? If Yes,

please answer
questions  2aπ

b.

Can  passenger
PEDs be

connected to
seat power
during all
phases of
flight?

Can  cabin
crewmembers

disable seat
power? If Yes,
please answer
questions  2cπ

d.

At individual
seats?

In separate
sections of the

airplane?

Are

crewmembers

(pilots and/or
flight

attendants)

required to
make

announcemen

t(s) to
passengers

related to
stowage of
PEDs? If Yes,
please attach

text of
announcemen

t(s), if possible.

Does your
aircraft

operation

require

crewmembers

(pilots and/or
flight

attendants)

follow specific
procedures to
enforce its

passenger PED
stowage

policies? If Yes,
please attach
details, if
possible.

Does your
aircraft

operation have
reports  of
passenger

PEDs thrown

about the
cabin due to
turbulence,

hard landing,
or sudden stop
acceleration/d

eceleration? If
Yes, please
attach

redacted

copies  or
summaries of

incident

reports, if
possible.

1 1a 1b 1c 1d 1e 1f 1g 1h 2 2a 2b 2c 2d 3 4 5

Yes 38 36 21 25 28 34 7 10 19 15 4 11 2 8 33 25 1

No 3 4 17 15 6 4 30 25 7 24 12 4 12 6 8 13 26

BLANK 0 1 2 1 6 3 3 5 15 2 25 25 26 26 0 3 14

OTHER 0 0 1 0 1 0 1 1 0 0 0 1 1 1 0 0 0
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Can cabin crewmembers disable seat power at individual seats?

Yes

No

BLANK

OTHER

20%

15%

63%

2%
Can cabin crewmembers disable seat power in separate sections of the airplane?

Yes

No

BLANK

OTHER
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20%
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Are crewmembers (pilots and/or flight attendants) required to make 
announcement(s) to passengers related to stowage of PEDs?

Yes

No

BLANK

OTHER

Question ñ 2c Question ñ 2d 

Question ñ 3 

61%

32%

7% 0%

Does your aircraft operation require crewmembers (pilots and/or flight 
attendants) follow specific procedures to enforce its passenger PED stowage 

policies?

Yes

No

BLANK

OTHER

Question ñ 4 
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APPENDIX H:  PASSENGER USE SURVEY DATA 
 

Appendix H includes passenger use survey data reviewed by the PED ARC during its 

deliberations.  The following information was compiled and prepared for publication by the 

member organization listed. 

¶ Airline Passenger Experience Association & Consumer Electronics Association, Portable 
Electronic Devices on Aircraft Study (March 2013) 

¶ Consumer Electronics Association, CEA Comparison Summary Report - Portable 
Electronic Devices on Aircraft - 2003 vs. 2013 (April 2013) 

¶ Delta Air Lines, Customer Service Data (October 2012) 
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Background and Re search Objectives  
 
The Federal Aviation Administration (FAA) has policies in place that permit the usage of specified 
portable electronic devices (PED) that the aircraft operator has determined will not interfere with the safe 
operation of the aircraft. These regulations generally prohibit the use of all PEDs during taxiing, take-off 
and landing. However, with the recent proliferation of PEDs such as smartphones, tablets and e-Readers 
into travelersí Internet-connected lives, many passengers, along with various industry groups and 
associations, are leading initiatives asking for greater usage of PEDs while on aircraft. 
 
The objectives of this study are to gauge consumer awareness and usage of PEDs on aircraft by: 

Á Assessing current consumer awareness and perceptions of the safety of PEDs on aircraft 
Á Evaluating existing and future usage of PEDs on aircraft 
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Executive Summary  
 

Á Nearly all (94%) U.S. adult airline passengers have brought at least one PED with them onto an 
aircraft while traveling in the past 12 months, either in their checked baggage or as a carry-on 
item.  

o The majority of PEDs brought on aircraft are carried-on. The most common PEDs 
carried-on include smartphones, notebook or laptop computers and basic cellphones, 
while the most frequently checked PEDs include notebook or laptop computers, 
smartphones and portable digital audio or MP3 players. 

Á Seven in ten (69%) PED carrying passengers report they used their device(s) during the flight, 
with the most commonly used devices being smartphones, notebook or laptop computers, tablet 
computers or digital audio or MP3 players. 

o During their flight, passengers most often use their PEDs for entertainment purposes: 
listening to music, playing games, reading books or magazines and watching movies, TV 
or videos. There are also a number of passengers who work while in-flight by working 
offline, reading email, sending email or working online.   

Á While on the ground, either prior to take-off or after landing, communication appears to be key.  
More than eight in ten (85%) passengers reported they used their PED(s) prior to take-off or after 
landing, the majority of use being of smartphones and basic cell phones. 

o Sending text messages is the number one activity conducted by passengers while on the 
ground, followed by reading email, listening to music, connecting to Wi-Fi (if available), 
sending email and playing games. 

Á In addition to their own PED usage on airplanes, four in ten (42%) passengers report their travel 
companions, such as family members, have also used PED(s) during flight(s) in the past 12 
months.  

o Smartphones and tablet computers are the PEDs most commonly used by these travel 
companions, devices likely used for entertainment purposes such as playing games, 
listening to music, reading books or magazines or watching movies, TV or videos. 

Á Four in ten (43%) passengers indicate they would like to be able to use PEDs during all phases of 
flights, including take-off and landing.   

Á However, six in ten (61%) airline passengers believe that making cell phone calls should be 
restricted during flights, mainly due to the potential distractions it could cause for other 
passengers. 

Á Six in ten (61%) passengers feel it is important to be able to use their PEDs when flying for 
personal reasons. Interestingly, a considerably lower 43% feel the same is true for business 
travel, and about half (51%) feel it is important to be able to use PEDs when flying for business 
and personal purposes combined, suggesting that PED usage for entertainment purposes is 
more important than usage for work-related purposes.  

Á The importance of actually being able to connect PEDs to the Internet is considerably lower than 
the importance of having the device while traveling, further supporting the notion that PED usage 
for entertainment purposes is more important than usage for work-related purposes. 
Approximately four in ten agree it is important to be able to connect their PEDs to the Internet 
while traveling for personal (39%), combined business and personal (37%) and business 
purposes (35%) alike.   

Á While the majority of passengers say they follow clear and proper instruction on allowed usage of 
PEDs prior to take-off, the data shows this is not always the case. More than nine in ten (94%) 
passengers agree the instructions are clear, yet only six in ten (59%) say they always turn their 
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What do airline passengers use their PEDs for while flying? During flight, passengers are most often 
entertaining themselves by listening to music (68%), playing games (54%), reading books or magazines 
(48%) and watching movies, TV or videos (44%). There are also a number of passengers who tend to 
work in-flight, with 39% working offline, 31% reading email, 23% sending email and 19% working online.   
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4% 

2% 

7% 

18% 

19% 

23% 

23% 

24% 

30% 

31% 

39% 

44% 

48% 

54% 

68% 

None of these

Other

Shop online

Browse social media channels

Online work

Send email

Text message

Take pictures or videos

Connect to Wi-Fi (if available)

Read email

Offline work

Watch movies / TV / videos

Read books or magazines

Play games

Listen to music

Specific Usage of PEDs During Flight  
-- % of Respondents -- 

Figure 4 

Base=U.S. adults who have taken any flights in the past 12 months and who have used any listed portable electronic devices 
brought on the plane with them during the flight (n=239) 
Q. What functions do you personally use your portable electronic devices for while on the airplane during the flight? 
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While on the ground, either before taking off or after landing, work and entertainment co-mingle at the top 
of the list of activities reported by PED users. Sending text messages (61%) is the No. 1 activity, followed 
by reading email (43%), listening to music (42%), connecting to Wi-Fi (if available) (40%), sending email 
(38%) and playing games (37%). 
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23% 

25% 

26% 
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29% 

31% 
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None of these
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Browse social media channels
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Read books or magazines
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Send email

Connect to Wi-Fi (if available)

Listen to music

Read email

Text message

Specific Usage of PEDs Prior to Take-Off or After Landing 
-- % of Respondents -- 

Figure 5 

Base=U.S. adults who have taken any flights in the past 12 months and who have used any listed portable electronic devices 
brought with them prior to take off or after landing (n=296) 
Q. What functions do you personally use your portable electronic devices for while on the airplane prior to take off or after 
landing? 
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