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AERONAUTICAL COMMUNICATIONS PANEL (ACP) 
WORKING GROUP C 

Universal Access Transceiver (UAT) Subgroup 
 

Draft Summary of Fourth Meeting 
Brussels, Belgium 
June 10-13, 2003 

 
 
 

1. Introduction 
 
1.1 The UAT Subgroup held its fourth meeting at Eurocontrol Headquarters in Brussels, Belgium on 

June 10-13, 2003.  Meeting participants were as follows: 
 

George Ligler   UAT Subgroup Rapporteur 
Larry Bachman   Johns Hopkins APL 
Mike Biggs   Federal Aviation Administration (FAA) 
Eleuterio Esteban   Aena 
 Nikos Fistas   Eurocontrol 
Sergio Iniesta   Ineco 
Rich Jennings   FAA 
John Micallef   Eurocontrol 
Chris Moody   Mitre Corporation 
Tom Pagano   FAA 
Brent Phillips   FAA 
Robert Saffell   Rockwell Collins 
Stuart Searight   FAA 
Armin Schlereth   DFS 
Warren Wilson   Mitre Corporation 
 

 
1.2 The agenda for the meeting was as follows: 
 

1. Introductory Remarks and Introduction of Attendees 
2. Review of the Draft Meeting Report of the March 31-April 4, 2003 UAT Subgroup 

Meeting in Montreal 
3. Discussion of Further UAT Test and Evaluation Activities 

a. UAT Receiver Sensitivity and Ground Station Transmission Power 
b. Diplexer Testing and Results 
c. UAT Impact on DME-Compatibility Measurement Description and Results 
d. UAT Impact on DME-Proposal for Frequency Planning Criteria 
e. UAT Performance Supporting 4 Trajectory Change Reports 
f. Determination of UAT Equipage Category 

4. Review of UAT SARPs Validation Plan, Validation Cross Reference Index, and Testing 
Recommendations for the Validation Phase 

5. Review of Revision 1.4 of the Draft UAT SARPs 
6. Review of Revision 0.4 of the UAT Technical Manual 
7. Review of Remaining Assigned Action Items 
8. Further Assignments Consistent with the Approved Subgroup Work Plan 
9. Adjournment 
 

1.3 Apologies were received from Gary Furr and Alessandro Capretti.  Mr. Capretti was attending the 
WRC 2003 in Geneva but offered to be available by telephone should the meeting have questions 
for him.  In addition to reviewing the agenda, the meeting was informed of the approval in May by 
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the Air Navigation Commission of putting the development of UAT SARPs into the work plan for 
the ACP. 

 
 
1.4 The schedule for the next meeting of the Subgroup was discussed and confirmed as follows: 
 

October 20-24 In conjunction with ACP WGC/6 in Brussels or Toulouse (Kors van den  
Boogaard, WG-C Rapporteur, to confirm location) 

 
Consistent with the Subgroup’s approved Work Plan, the Subgroup continued toward its goal of 
the preparation, by the end of the June meeting, of a package of materials for subsequent review 
and approval by Working Group C at WGC/6 that would enable the UAT SARPs development to 
enter a SARPs Validation Phase.   A teleconference to finalize this package was, as is discussed 
under Agenda Item 8 below, scheduled for Friday, September 12, 2003 from 8 to 11 a.m. Eastern 
Standard Time (2 to 5 p.m. European time). 

 
 
2. Agenda Item 2: Review of the Draft Meeting Report of the March 31-April 4, 2003 UAT 

Subgroup Meeting in Montreal  
  
The meeting approved the Meeting Report of the March 31-April 4, 2003 UAT Subgroup Meeting 
in Montreal with the following changes: 
 
a. P.1:  Change “Draft Summary of Second Meeting” to “Draft Summary of Third Meeting”. 
b. P.4, Section 5.2.  Nikos Fistas agreed to check on wording of the draft agenda item from 

European spectrum authorities for WRC 2007 in order to clarify this subsection. 
 

3. Discussion of Further UAT Test and Evaluation Activities 
 
3a. UAT Receiver Sensitivity and Ground Station Transmission Power 
 
3.1 Larry Bachman presented a working paper on implied UAT receiver sensitivity for basic ADS-B 

messages (from the receiver performance models for “pre-MOPS” UAT units), assuming only that 
the sensitivity requirement for long ADS-B messages was met.  For receivers with a 1.2 MHz 
receiver filter, this result was indicated to be -93.4 dBm;  for receivers with a .8 MHz receiver 
filter, a sensitivity for basic ADS-B messages of -94 dBm was predicted.  The meeting agreed to 
attempt to retain the –94 dBm requirement in Section 12.3.2.1.2 of the draft SARPs. Dr. Bachman 
also presented a correlation of the sensitivity requirement for long ADS-B messages to the 
sensitivity requirement for the receipt of Ground Uplink messages:  after discussion, the meeting 
agreed that the requirements as stated in the draft SARPs were properly correlated.  The meeting 
further agreed that measurements of Ground Uplink message receipt would be needed during the 
Validation Phase of the SARPs and Technical Manual to validate the Ground Uplink message 
receiver sensitivity requirement. 

 
3.2 Dr. Bachman then presented data on the D/U ratio (presuming a 90 percent message success rate), 

given constant overlapping interference, for receipt by High Performance UAT Receivers of 
Ground Uplink messages.  Dr. Bachman’s analysis showed a 10 dB D/U ratio.  The meeting 
agreed that a requirement to this effect needed to be inserted into the UAT Technical Manual and, 
correspondingly, into the Validation Cross Reference Index. 

 
3.3 With regard to the maximum power for a UAT Ground Station, Dr. Bachman indicated that 

further work was needed to establish appropriate criteria as a framework for such a requirement.  
Dr. Bachman then presented revised ground-air performance estimates based upon the actions 
assigned to him in Section 3.3 of the Report of the Third Meeting of the Subgroup. 

 
3B. Diplexer Testing and Results 
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3.4 Tom Pagano presented an updated status of testing efforts concerning the use of a diplexer to 

permit UAT avionics and Mode S/ATCRBS transponders to share an antenna subsystem.  Mr. 
Pagano indicated that two ModeS/ATCRBS transponder tests showed a potential performance 
impact from use of the diplexer configuration on some transponders.  First, unsolicited replies 
from the tranponders occurred (4 transponders with the FSY diplexer, 2 of which were Mode S 
and two of which were ATCRBS;  1 ATCRBS transponder with the Lorch diplexer).  Additionally, 
some VSWR sensitivity was seen on ATCRBS transponders: the meeting agreed that further 
testing needed to be performed both with no UAT equipment (to establish a baseline) and then 
with UAT equipment and the diplexer.  Mr. Pagano indicated that approximately 4 dB more 
isolation was needed from the diplexer  to eliminate the unsolicited replies from the 
ModeS/ATCRBS transponders. 

 
3.5 The meeting discussed requiring additional spectrum masking for UAT transmissions at 1030 

MHz and put a preliminary requirement into the draft SARPs, subject to further discussions with 
equipment manufacturers (an initial input received telephonically during the meeting was that 
alternatives to an additional mask requirement should be reviewed further before locking in such a 
requirement).    The meeting further discussed the isolation requirements of any UAT installations 
on aircraft with ModeS/ATCRBS transponders which did not share the antenna subsystem.  Mr. 
Pagano proposed that more diplexer isolation be investigated (Lorch had indicated that 20 dB 
more might be achieved) and that the aircraft L-Band suppression bus be used if available.  The 
meeting agreed, subject to further coordination with manufacturers, to require a suppression 
output on all UAT transceivers, and a requirement was inserted into the UAT Technical Manual. 
(An initial input from a manufacturer received during the meeting was that requiring a suppression 
output for general aviation class equipment might not be appropriate, but that further review of the 
characteristics of general aviation ATCRBS/Mode S transponders was necessary), The Subgroup’s 
previous decision (Third Meeting) to document implementation guidance for use of a diplexer was 
discussed and confirmed. 

 
3c. UAT Impact on DME-Compatibility Measurement Description and Results 
 
3d. UAT Impact on DME-Proposal for Frequency Planning Criteria 
 
3.6 Armin Schlereth presented papers on Agenda Items 3c and 3d regarding UAT impact on DME.  

Dr. Schlereth reported on extensive testing performed by DFS.  Five different DME/TACAN 
equipments were used in the tests. Dr. Schlereth reported that two scenarios had been investigated:  
(1) an interference load with continual overlap, in which each DME reply pulse pair was 
permanently overlapped with the interference signal; and (2) an interference load with random 
overlap, using the Core Europe 2015 scenario (with UAT interference as supplied by Larry 
Bachman from the UAT full scale simulations) and the DME victim located at 37000 feet altitude 
in the center of the scenario.   

 
3.7 Results for scenario (1) above indicated that DME interrogator receiving frequencies could be 

assigned to the second or higher adjacent channel to 978 MHz.  Results for scenario (2) above 
indicated that DME interrogator receiving frequencies could be assigned to both 978 MHz and the 
adjacent DME channels.  Dr. Schlereth reported that scenario (1) overestimated potential 
interference from UAT onto DME and that scenario (2) underestimated certain aspects of potential 
interference from UAT onto DME (e.g., consisted on ADS-B messages only (no Ground Uplink 
Segment traffic), did not fully reflect interference from surface traffic/UAT ground stations).  He 
concluded by recommending the following frequency planning criteria for enroute use of UAT at 
978 MHz: 

 
The closest assignable DME interrogator receiver frequency relative to the UAT ADS-B 
frequency 978 MHz are the first adjacent DME channels. 
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The meeting accepted Dr. Schlereth’s recommendation as the draft frequency planning criteria for 
enroute use of UAT. The Rapporteur took an action to discuss these planning criteria with the 
Secretariat prior to the Air Navigation Conference.  Dr. Schlereth emphasized that his results 
applied to air-to-air “enroute” use of UAT at this point, and that further analysis was 
recommended to confirm whether or not there was any additional UAT impact on the use of DME 
in approach and transition applications (the meeting was reminded that DME is not used to 
support surface navigation).  The meeting agreed that further analysis should be undertaken in this 
regard.  Mike Biggs, Nikos Fistas, and Armin Schlereth agreed to propose, at the Subgroup’s 
October meeting, an approach/transition scenario to be evaluated during the Validation period.  
Tom Pagano agreed to put this evaluation into the UAT SARPs/Technical Manual Validation Plan. 
 

3.8 The meeting further agreed that the impact of DME on UAT on/near the ground needed further 
formalization.  Larry Bachman agreed to analyze the following: 

 
a) In the Core Europe 2015 scenario, presume a 979 MHz DME Ground Station at the Brussels 

TMA (Nikos Fistas provided the location of the assumed Ground Station at the airport). 
b) For an approach scenario and a surface-to-surface application scenario, model the impact on 

UAT of the DME ground station transmitting at a power of 100 watts, 1 kilowatt, and 10 
kilowatt. 

c) For these DME transmitter power levels, calculate ground siting constraints for any UAT 
ground station to be located at the Brussels TMA. 

 
Mr. Fistas agreed to confirm the UAT equipage class mix to be used in this analysis.  Dr. 
Bachman indicated that preliminary results would be presented at the October meeting of the 
Subgroup. 
 

3.9. The meeting then discussed existing 978 MHz DME/TACANs (7 in the European Region; none 
others known) during a potential transition to use of UAT. Dr. Schlereth recommended that UAT 
not be used operationally in areas where these co-channel DMEs continued to be used during a 
transitional period.  The meeting agreed that the frequency planning criteria proposed by the 
Subgroup would be end-state in nature. 

 
3e. UAT Performance Supporting 4 Trajectory Change Reports 
 
3.10 Larry Bachman presented an analysis responsive to the request of the Subgroup to ascertain how 

well UAT might support 4 Trajectory Change Reports (TCRs) in the Core Europe 2015 scenario. 
Dr. Bachman presented results for both a 4-second and 5-second epoch for air-transport-class 
UAT transceivers, indicating that a received TCR update rate of 24 seconds (95%) for all four 
TCRs could be achieved air-to-air at ranges of 55-75 nautical miles, depending upon the epoch 
chosen.  95% received report update rates on the order of 1 minute for air-to-air applications could 
be supported for all 4 TCRs at a range of 150 nautical miles.  

 
3f. Determination of UAT Equipage Category 
 
 Larry Bachman presented an updated analysis on how long it would take to determine the UAT 

Equipage category of an ADS-B system participant by the recipient of the ADS-B messages 
involved.  After discussion, the Subgroup agreed to use the capability codes being further 
formalized at RTCA (in, e.g., the Airborne Separation Assurance (ASA) MASPS) in the 
Mode/Status message to enable this determination. 
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4. Agenda Item 4:  Review of UAT SARPs Validation Plan, Validation Cross Reference Index, 
and Testing Recommendations for the Validation Phase 
 

4.1 Tom Pagano presented updated revisions of the UAT SARPs/Technical Manual Validation Plan 
and Validation Cross Reference Index.  Armin Schlereth made several high-level 
recommendations for the Validation process: 

 
(a) Class A3 (Maximum transmit power) UAT transmitters needed to be tested, at least on 

the bench, to ensure feasibility of cost-effective higher-transmit-power L-Band 
equipment.  [Certified avionics planned to be used in the Validation Period will be of 
Class A1H and transmit at a lower power level than do Class A3 units.] The meeting 
agreed to follow Dr. Schlereth’s recommendation if at all possible.  Bob Saffell agreed to 
explore the development by Rockwell Collins, should appropriate funding become 
available, of a prototype A3 transmitter.  Rich Jennings took the action to explore funding 
possibilities.  Dr. Schlereth agreed to provide recommendations to Mr. Saffell on what 
tests should be performed during the validation on A3 prototype equipment.   

(b) That implementation guidance be moved to a UAT Implementation Manual, which need 
not be validated as it contained guidance only.  Should this be done, the UAT Technical 
Manual would be streamlined to contain only requirements.  The meeting agreed with Dr. 
Schlereth’s recommendation and used this guidance in the subsequent review of the UAT 
Technical Manual and outlining of the UAT Implementation Manual. 

 
4.2 The meeting continued through the draft Validation Cross Reference Index in tandem with its 

review of the Draft SARPs and Technical Manual, filling in specific testing methods for most 
requirements on a requirement-by-requirement basis. 

 
4.3 Mr. Pagano agreed to provide an updated Validation Plan to the Subgroup by August 1, 2003 for 

review and comment prior to the September 12, 2003 teleconference of the Subgroup.  An updated 
Validation Cross Reference Index, reflecting both the work of the meeting and subsequent 
revision of the UAT Technical Manual (next draft to be circulated by August 1—see Paragraph 
6.2 below) would be provided to the Subgroup by September 1. 

 
4.4 Mr. Pagano then presented a paper entitled “Testing Recommendations for the Validation Phase”. 

He proposed that interference testing for UAT be focused on the full self-interference environment 
in conjunction with appropriate DME scenarios. 

 
 
5. Agenda Item 5: Review of Revision 1.4 of the Draft UAT SARPs 

 
 

5.1 The meeting reviewed the Revision 1.4 of the Draft UAT RF SARPs that had been developed at 
the April 2003 meeting of the Subgroup.  The meeting agreed on a requirement for the horizontal 
opening of the transmit eye diagram, in accordance with a recommendation provided by RTCA 
Special Committee 186, Working Group 5.   
 

5.2 The meeting made a number of additional changes to the Draft RF SARPs and completed 
development of Revision 1.5 of that document. Nikos Fistas agreed to suggest a clarification of the 
language of SARPs section 12.1.2.4.a.  Mike Biggs was asked, in coordination with the Secretariat 
to work on the wording of the Note in Draft SARPs Section 12.1.2.3. 

 
5.3 Chris Moody agreed to circulate the updated Draft SARPs, with specific delineation of remaining 

action items, to the Subgroup by August 1, 2003.  Subgroup members were asked to review and 
comment on Revision 1.5 by September 8, 2003.  Mr. Moody would then distribute all collected 
comments to the Subgroup on September 9 so that they might be discussed at the Subgroup 
teleconference scheduled for September 12.  The Draft SARPs would then be finalized for 
submission to the Subgroup/Working Group C one month in advance of their October meeting. 
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6. Agenda Item 6: Review of Revision 0.4 of the UAT Technical Manual  
 
6.1 The meeting then considered Revision 0.4 of the Manual on the UAT (Technical Manual), which 

had been developed as an output of the April meeting of the  Subgroup.  The meeting worked on 
the segregation of implementation guidance (for inclusion in a UAT Implementation Manual) 
from technical requirements as discussed in Paragraph 4.1(b) above and attempted to state the 
remaining requirements in a more uniform fashion.  Additionally, the meeting agreed to delete any 
repetition of SARPs information in the Technical Manual.   

 
6.2 Chris Moody agreed to provide Revision 0.5 of the UAT Technical Manual to the Subgroup by 

August 1, 2003 reflecting the substantial changes made at the meeting and specifically identifying 
approximately eight remaining action items, several of which were for the Subgroup during its 
September 12, 2003 teleconference.  Remaining actions not already discussed in earlier 
paragraphs of this meeting report were undertaken by Rich Jennings, the Rapporteur, and Robert 
Saffell.  Subgroup members agreed to provide comments on Revision 0.5 of the UAT Technical 
Manual to Mr. Moody by September 8, 2003.  Mr. Moody agreed to distribute all received 
comments to the Subgroup on September 9, so that they might be discussed at the September 12, 
2003 teleconference to finalize the Technical Manual for submission to the October meeting of the 
Subgroup/Working Group C. 

 
6.3 Mr. Moody agreed to distribute an initial draft of the UAT Implementation Manual, implementing 

the structure agreed by the Subgroup, by August 1, 2003. The meeting agreed to the following 
pending actions for the Implementation Manual: 

 
(a) Ensure consistency of ADS-B, FIS-B, and TIS-B definitions with any work products out of 

the 11th Air Navigation Conference. 
(b) Provide additional guidance material on assigning UAT uplink resources. 
(c) Provide a discussion on acquisition of the equipage class of a transmitting UAT system. 
(d) Provide a chapter on UAT measurement data. 
(e) Provide a chapter on DME test results. 
(f) Provide a chapter on antenna considerations/sharing of antennas with ATCRBS/Mode S 

transponders. 
 
7. Agenda Item 7: Review of  Remaining Assigned Action Items 
 
7.1 Larry Bachman gave a presentation on TIS-B “hot spots”: presuming a worst case (from a volume 

of TIS-B reports perspective) ADS-B equipage scenario in Core Europe 2015, Dr. Bachman 
suggested that no more than 800 TIS-B messages from the ground should be sent per second 
within the ADS-B segment of the UAT epoch.  Dr. Bachman agreed to undertake a further 
analysis of the Core Europe 2015 scenario presuming that all aircraft outside of line of sight of the 
UAT ground station uplinking the TIS-B information were UAT-equipped.  Dr. Bachman further 
agreed to assess the impact of a DME Ground Station on TIS-B ground uplinks. 

 
7.2 Gilles Caligaris of Eurocontrol briefed the meeting on Eurocontrol TIS-B efforts.  Mr. Caligaris 

discussed the use of the RTCA DO-264/EUROCAE ED-78A process in developing TIS-B 
requirements.  He indicated that two TIS-B airborne functional architecture teams had been 
formed, involving avionics manufacturers, airframe manufacturers, analysis centers, and CAAs. 
TIS-B topics under discussion included the scheduling of TIS-B uplinks, extrapolation of TIS-B 
inputs, priorities of different TIS-B inputs on a target during the data fusion process, management 
of degraded modes of TIS-B operation, and ground subsystem architecture.  A TIS-B Server 
specification is planned to be developed in July 2003, and Mr. Caligaris discussed the 
development of OSED, SPR, and Interoperability documents leading to a functional architecture, 
to be followed by the specification of a physical architecture. 
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7.3 Nikos Fistas presented a paper to the meeting on UTC leap seconds.  The meeting agreed to have 
UAT ground stations base timing on UTC time.  

 
7.4 The Subgroup discussed its tasking to develop a name for UAT that more accurately reflected the 

function of the system.  The meeting agreed that the Rapporteur should discuss the alternative of 
“UHF ADS-B Transceiver (UAT)” with the Secretariat. 
 

8. Agenda Item 8: Further Assignments Consistent with the Approved Subgroup Work Plan 
 
8.1 The meeting agreed to a teleconference to be held on September 12, 2003 from 8 a.m. to 11 a.m., 

Eastern Standard Time (U.S./Canada), 2 a.m. to 5 p.m., Central European Time.  The Rapporteur 
agreed to coordinate this time with the Secretariat.  The purpose of this teleconference is 
summarized in Paragraphs 4.3, 5.3, and 6.2 above.  Additionally, the status of the UAT 
Implementation Manual would be discussed during this teleconference. 

 
9. Agenda Item 9:  Adjournment 
 
 The meeting adjourned at 4 p.m. on Friday, June 13, 2003. 
  
Respectfully, 
 
George Ligler, Rapporteur 


