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	SUMMARY

This paper presents the work that has been progressed by RTCA’s special committee 202 (SC-202) concerning the use of portable electronic devices with transmitter capability on aircraft.


1. INTRODUCTION
1.1. In response to a request from Mr. Charles E. Keegan, the Federal Aviation Administration (FAA) Associate Administrator for Research and Acquisition (ARA-1), RTCA, Inc. has begun a study of the use of portable electronic devices (PEDs) on aircraft.  Of specific interest are those PEDs containing transmitter capability (i.e., intentional emitters).

1.2. While previous RTCA special committees (SCs) have studied PEDs, resulting in the guidance contained in FAA Advisory Circular 91.21-1A (attachment 2), that work has focused on the interference aspects of non-intentional emitters.  In his letter to RTCA, Mr. Keegan requested formation of a new PED SC to address “the rapidly developing use of PEDs with intentional emitters and the desire of operators, crews, and passengers to use wireless technologies onboard aircraft”.  It was further clarified that there would be no direct linkage to the National Airspace System architecture; use of PEDs would be limited to “passenger convenience, cabin crews for cabin operations, and flight crews for specific flight planning”.  It is expected that the end product will be complementary to the European Organization for Civil Aviation Electronics (EUROCAE) PED report developed by their Working Group 58 and currently out for comment.

2. DISCUSSION
2.1. The initial meeting of the PED SC (SC-202) was held in May 2003, and the Terms of Reference approved by the RTCA Program Management Committee in June 2003 (see attachment 3).  An initial (Phase 1) report is expected in January 2004, with a follow-on (Phase 2) report in October 2005.  Because of the very tight time constraints, the Phase 1 report will likely only address the use of cellular phones while the aircraft is on the ground, and the use of industrial, scientific and medical (ISM) band technology (2.4 GHz and 5 GHz) for on-aircraft networks or for peer-to-peer user communications.  The use of ultrawideband (UWB) technology has been specifically relegated to Phase 2.

2.2. SC-202 efforts have been divided among four working groups (WGs):

2.2.1. WG1 “Source” – characterization of PED emissions, failure modes, and operation,

2.2.2. WG2 “Path” – characterization of propagation characteristics of radio frequency waves in an aircraft environment, including both into aircraft receivers, and through so-called “backdoor” (line coupled) routes,

2.2.3. WG3 “Victims” – assessment of aviation systems and interference thresholds/criteria.

2.2.4. WG4 “Analysis” – building on the work of the previous 3 working groups to determine compatibility of PEDs with aviation systems.  The intent is to address both technical aspects, as well as the operational implications of a given decision (e.g., how could the pilot/flight attendant police a given policy, and would such action introduce unsafe working conditions such as requiring the flight attendant to perform a last inspection just prior to take-off).

Most WGs have been holding teleconferences to further their work, and a second plenary was held July 22-24 in Washington DC.  In addition, WG4 will be meeting September 8-9, 2003 in Paris, France just prior to the scheduled EUROCAE Working Group 58 meeting.  All RTCA meetings are open to the public, and wide participation is encouraged.
3. CONCLUSION/RECOMMENDATION

3.1. The working group is invited to note that current efforts underway within RTCA, Inc. will likely result in near-term documents to provide “impact evaluation of portable electronic devices used on board civil aircraft with specific emphasis on intentional transmitters such as mobile telephones, wireless RF networks, and other wireless-enabled devices such as Personal Digital Assistants (PDAs).   The documents should present specific recommendations for guidance related to portable electronic devices, and present specific recommendations for future aircraft certification changes to account for use of portable electronic devices in air carrier operations”.
3.2. In order to ensure that all aspects of safety-of-flight are considered, the working group is encouraged to participate in the work of RTCA SC-202, either through direct attendance of the meetings, or through participation in group Email lists.  Working Group co-chair Email addresses are contained in Attachment 3.
ATTACHMENT 1

Title 14 CFR, Part 91, Section 91.21

Sec. 91.21  Portable electronic devices.

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

(1) Aircraft operated by a holder of an air carrier operating certificate or an operating certificate; or

(2) Any other aircraft while it is operated under IFR.

(b) Paragraph (a) of this section does not apply to--

(1) Portable voice recorders;

(2) Hearing aids;

(3) Heart pacemakers;

(4) Electric shavers; or

(5) Any other portable electronic device that the operator of the aircraft has determined will not cause interference with the navigation or communication system of the aircraft on which it is to be used.

(c) In the case of an aircraft operated by a holder of an air carrier operating certificate or an operating certificate, the determination required by paragraph (b)(5) of this section shall be made by that operator of the aircraft on which the particular device is to be used. In the case of other aircraft, the determination may be made by the pilot in command or other operator of the aircraft.

Effective Date Note: At 54 FR 34291, August 18, 1989, Sec. 91.21 was revised effective August 18, 1990, as set out above.

ATTACHMENT 2

Advisory Circular 91.21-1A

Subject: USE OF PORTABLE ELECTRONIC Date: 10/02/00 AC No: 91.21-1A

DEVICES ABOARD AIRCRAFT Initiated by: AFS-330 Change:

_______________________________________

1. PURPOSE. This advisory circular (AC) provides aircraft operators with information and guidance for assistance in compliance to Title 14 of the Code of Federal Regulations (14 CFR) part 91, section 91.21.  Section 91.21 was established because of the potential for portable electronic devices (PED) to interfere with aircraft communications and navigation equipment. It prohibits the operation of PED’s aboard U.S.-registered civil aircraft, operated by the holder of an air carrier operating certificate, an operating certificate, or any other aircraft while operating under instrument flight rules (IFR). This rule permits use of specified PED’s and other devices that the operator of the aircraft has determined will not interfere with the safe operation of the aircraft in which it is operated. The recommendations contained herein are one means, but not the only means, of complying with section 91.21 requirements, pertaining to the operation of PED’s.

2. CANCELLATION. AC 91.21-1, Use of Portable Electronic Devices Aboard Aircraft, dated August 20, 1993, is canceled.

3. RELATED 14 CFR SECTIONS. Section 91.21, 121.306, 125.204, and 135.144.

4. BACKGROUND. Section 91.21 (formerly 91.19) was initially established in May 1961 to prohibit the operation of portable frequency-modulated radio receivers aboard U.S. air carrier and U.S.-registered aircraft when the very high frequency omnidirectional range was being used for navigation purposes. The Federal Aviation Administration (FAA) subsequently determined that other PED’s could be potentially hazardous to aircraft communication and navigation equipment, if operated aboard aircraft. Amendment 91-35 amended the scope of former section 91.19 to prohibit the use of additional PED’s aboard certain U.S. civil aircraft.  Earlier studies conducted by RTCA, Inc. (RTCA), Special Committee 156, Document No. RTCA/DO-199, Volumes 1 and 2, entitled “Potential Interference to Aircraft Electronic Equipment from Devices Carried Aboard,” have contributed greatly to an understanding of the operational effects of PED’s aboard aircraft. (See paragraph 7b for obtaining copies.)

5. DISCUSSION. Section 91.21 allows for the operation of PED’s which the operator of the aircraft has determined will not interfere with the navigation or communication system of that aircraft. The determination of the effect of a particular device on the navigation and communication system of the aircraft on which it is to be used or operated must, in case of an aircraft operated by the holder of an air carrier certificate or other operating certificate, be made by that operator (i.e., certificate holder). In all other cases, a determination must be made and it may be made by the operator and/or the pilot-in-command (PIC). In some cases, the determination may be based on operational tests conducted by the operator without sophisticated testing equipment. When safely at cruise altitude, the pilot could allow the devices to be operated. If interference is experienced, the types of devices causing interference could be isolated, along with the applicable conditions recorded. The device responsible for the interference should then be turned off. If all operators collect this type of data with specific information, a large enough database could be generated to identify specific devices causing interference. The operator may elect to obtain the services of a person or facility having the capability of making the determination for the particular electronic device and aircraft concerned. The rule as adopted was drafted to require the air carrier or commercial operator to determine whether a particular PED will cause interference when operated aboard its aircraft. Personnel specifically designated by the air carrier or commercial operator for this purpose may make this determination. For other aircraft, the language of the rule expressly permits the determination to be made by the PIC or operators of the aircraft. Thus, in the case of rental aircraft, the renter-pilot, lessee, or owner-operator could make the determination.

6. RECOMMENDED PROCEDURES FOR THE OPERATION OF PED’s ABOARD AIRCRAFT.

a. If an operator allows the use of PED’s aboard its aircraft, procedures should be established and spelled out clearly to control their use during passenger-carrying operations. The procedures, when used in conjunction with an operator’s program, should provide the following:

(1) Methods to inform passengers of permissible times, conditions, and limitations when various PED’s may be used. This may be accomplished through the departure briefing, passenger information cards, captain’s announcement, and other methods deemed appropriate by the operator. The limitations, as a minimum, should state that use of all such devices (except certain inaccessible medical electronic devices, such as 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.

(2) Procedures to terminate the operation of PED’s suspected of causing interference with aircraft systems.

(3) Procedures for reporting instances of suspected and confirmed interferences by a PED to the local FAA Flight Standards District Office.

(4) Cockpit to cabin coordination and cockpit flightcrew monitoring procedures.

(5) Procedures for determining acceptability of those portable electronic components to be operated aboard its aircraft. 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). But, even if the device is specifically accepted from the general prohibition on the use of PED's, an operator may prohibit use of that PED. The use of all other PED's is prohibited by regulation, unless pursuant to section 91.21(b)(5). The operator determines 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.

(6) Prohibiting the operation of any PED’s 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 the possibility of missing important safety announcements during these important phases of flight. This is in addition to lessening the possible interference that may arise during sterile cockpit operations (below 10,000 feet).

(7) Prohibiting the operation of any PED’s aboard aircraft, unless otherwise authorized, which are classified as intentional radiators or transmitters. These devices include, but are not limited to:

(i) Citizens band radios.

(ii) Cellular telephones.

(iii) Remote control devices.

b. PED’s designed to transmit have consideration in addition to paragraph 6a. There are certain devices, which by their nature and design, transmit intentionally. These include cellular telephones, citizens band radios, remote control devices, etc. The Federal Communications Commission (FCC) typically licenses these devices as land mobile devices. The FCC currently prohibits the use and operation of cellular telephones while airborne. Its primary concern is that a cellular telephone, while used airborne, would have a much greater transmitting range than a land mobile unit. This could result in serious interference to  transmissions at other cell locations since the system uses the same frequency several times within a market. Since a cellular mobile telephone unit is capable of operating on all assignable cellular frequencies, serious interference may also occur to cellular systems in adjacent markets. The FAA supports this airborne restriction for reasons of potential interference to critical aircraft systems. Currently, the FAA does not prohibit use of cellular telephones in aircraft while on the ground if the operator has determined that they will not interfere with the navigation or communication system of the aircraft on which they are to be used. An example might be their use at the gate or during an extended wait on the ground, while awaiting a gate, when specifically authorized by the captain. A cellular telephone will not be authorized for use while the aircraft is being taxied for departure after leaving the gate. The unit will be turned off and properly stowed, otherwise it is possible that a signal from a ground cell could activate it. Whatever procedures an operator elects to adopt should be clearly spelled out in oral departure briefings and by written material provided to each passenger to avoid passenger confusion.

c. Telephones, which have been permanently installed in the aircraft, are licensed as air-ground radiotelephone service frequencies. In addition, they are installed and tested in accordance with the appropriate certification and airworthiness standards. These devices are not considered PED’s provided they have been installed and tested by an FAA-approved repair station or an air carrier’s-approved maintenance organization and are licensed by the FCC as air-ground units.

7. MANUFACTURERS’ TEST CRITERIA FOR PED’s.

a. Operators should use manufacturers’ information, when provided, with each device that informs the consumer of the conditions and limitations associated with its use aboard aircraft.

b. All portable electronic devices should be designed and tested in accordance with appropriate emission control standards. Document Nos. RTCA/DO-160D, Environmental Conditions and Test Procedures for Airborne Equipment, and RTCA/DO-199, may constitute one acceptable method for meeting these requirements. These documents may be purchased from: RTCA Secretariat, 1140 Connecticut Avenue, NW, Suite 1020, Washington, DC 20036.

c. Medical-Portable Electronic Devices (M-PED), such as automated external defibrillators (AED), airborne patient medical telemonitoring (APMT) equipment, etc., should be designed and tested in accordance with Section 21, Category M, of RTCA document No. RTCA/DO-160D. M-PED’s that test within the emission levels contained in this document, in all modes of operation (i.e., standby, monitor, and/or transient operating conditions, as appropriate), may be used onboard the aircraft without any further testing by the operator. Equipment tested and found to exceed the Section 21, Category M, emission levels are required to be evaluated in the operator’s M-PED selected model aircraft for electromagnetic interference (EMI) and radio frequency interference (RFI). All navigation, communication, engine, and flight control systems will be operating in the selected aircraft. The ground EMI/RFI evaluation should be conducted with the M-PED equipment operating, and at the various locations in the cabin where M-PED usage is expected (galley, passenger aisles, etc.). If M-PED equipment can be operated at any location in the cabin, then the worst-case locations (proximity to cable bundles, flight controls, electronic and electrical bays, antennas, etc.) should be considered. Air carriers planning to equip their aircraft with M-PED’s will provide evidence to the principal FAA inspector that the M-PED equipment meets the RTCA/DO-160D Section 21, Category M, emission levels, or conducts the ground EMI/RFI evaluation described above. Operators will incorporate procedures into their maintenance program to determine the M-PED’s serviceability based on the equipment manufacturers’ recommendations, to include procedures for marking the date of the equipment’s last inspection. Operators will establish operational procedures that require crewmembers to inform the PIC when the M-PED is removed from its storage for use.

NOTE: For those M-PED’s using Lithium Sulfur Dioxide batteries (LiSO 2 ) as a power source, the batteries must be Technical Standard Order C-97 (TSO-C97) approved and labeled accordingly.

/s/

L. Nicholas Lacey

Director, Flight Standards Service
ATTACHMENT 3

RTCA Paper No. 132-03/SC202-010

June 25, 2003

Terms of Reference 

(PMC Approved 6/25/03) 

Special Committee: RTCA SC-202, Portable Electronic Devices
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@delta.com
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2.   COMMITTEE PRODUCTS:

Guidance Document DO-XXX ……………………………………………January 2004

Guidance Document DO-YYY
October 2005

The document should present impact evaluation of portable electronic devices used on board civil aircraft, with specific emphasis on intentional transmitters such as mobile telephones, wireless RF networks, and other wireless-enabled devices such as Personal Digital Assistants (PDAs).  The document should present specific recommendations for guidance related to portable electronic devices, and present specific recommendations for future aircraft certification changes to account for use of portable electronic devices in air carrier operations. 
3. TERMINATION OF COMMITTEE ACTIVITIES

Activities of Special Committee 202 will terminate with approval by the PMC of the committee’s final document listed in section two of these Terms of Reference.  Any change/extension of a committee’s work program requires prior PMC approval.

4.   NAS ARCHITECTURE LINKAGE: 

There is no linkage to the NAS architecture.  

5.   REQUIREMENTS ASSESSMENT:

The special committee should develop guidance related to use of portable electronic devices on board air carrier aircraft.  The guidance will provide means for authorities, aircraft operators, aircraft manufacturers, PEDs manufacturers, and others as appropriate, to determine acceptable and enforceable policies for passenger and crew use of portable electronic devices.

6.   TERMS OF REFERENCE:

The special committee should develop a work program, with schedule and milestones, to accomplish the following terms of reference:

A.
Invite participation from interested parties, specifically including consumer electronic device manufacturers, avionics manufacturers, aircraft manufacturers,  airlines aircraft operators, and related industry associations.

B. Establish close working relationships with appropriate groups, such as the FCC, RTCA SC-159 and SC-186, EUROCAE WG-58, Bluetooth Interest Group, WiFi Consortium, Wi Media, CTIA, and IEEE 802.11 / 802.15 / 802.20 related Working Groups.  

C. Review terms of reference during initial special committee meeting, and recommend changes to the Program Management Committee based on inputs from the special committee members and interested parties.

D. Phase 1.  Near-Term PED Technology Assessment.  In Phase 1, focus on PED technologies that currently exist, including legacy, specifically  mobile phones, WLANs, WPANs, etc.  Use existing technical data as much as possible.

1)
Review and assess previous RTCA and EUROCAE working group reports and other relevant data dealing with portable electronic devices used on aircraft, and determine applicability and methodology of the existing data in these reports to the current special committee activity.  

2)
Identify and categorize classes of portable electronic devices including intentional RF transmitters and unintentional transmitters.  Identify existing standards for intentional and spurious RF emissions for these devices.  Specifically identify key emission  characteristics of intentional RF transmitters.

3)
Determine actual RF emissions from the types of portable electronic devices identified in 2).  Use existing RF emissions data if possible, but initiate measurements by special committee members if necessary.

4)
Assess the path loss for RF emissions from portable electronic devices within the aircraft to antennas for installed aircraft radio receivers.  Assess the path loss for RF emissions from portable electronic devices within the aircraft to  avionics systems, especially flight-critical systems, that are not radio receivers.  Include path loss for portable electronic devices that may be used in the aircraft cockpit and flight deck.

5)
Assess the risk associated with portable electronic devices to safe operation of aircraft.  Emphasize risks associated with intentional RF transmitters in portable electronic devices.

6)
Define and recommend specific guidance for acceptable use of portable electronic devices on aircraft.  Specifically define and recommend guidance for intentional RF transmitters, including mobile telephones.  Prepare  guidance that can be incorporated into FAA Advisory Circular 91.21-1A - Use of Portable Electronic Devices Aboard Aircraft and Advisory Circular 120.76A - Electronic Flight Bags. 

7) Prepare Guidance Document DO-XXX/ED-AAA by  January 2004 with Phase 1 conclusions and recommendations.

E. Phase 2.  Longer-Term PED Technology Assessment.  In phase 2, focus on emerging PED technologies, for example ultra-wideband devices or pico-cells for telephone use on board aircraft.  Develop the required technical data need for this Phase 2 assessment.  Emphasize devices with a reasonable likelihood of introduction in the near future.  Specifically address devices that will use ultra-wide band RF transmitter technology.

1) Follow steps 2) through 5) in Phase 1 for the emerging PED technologies.

2) Define and recommend specific guidance for aircraft design and certification that can mitigate risks identified for portable electronic devices, if determined practical by the special committee.

3) Develop, with support of the FCC and other international regulatory and standards bodies recommended RF emission limit changes for consumer portable electronic devices.

4)
Support regulatory authorities to concurrently create implementation documents (e.g., AC 91.21-1 and JAA TGL-29).

5)
Coordinate committee products with regulatory authorities. 

6)
Prepare Guidance Document DO-ZZZ/ED-BBB by October 2005 with Phase 2 conclusions and recommendations.


