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AERONAUTICAL COMMUNICATIONS PANEL (ACP) 
WORKING GROUP C 

Universal Access Transceiver (UAT) Subgroup 
 

Draft Summary of Second Meeting 
Montreal, Canada 

March 31-April 4, 2003 
 
 
 

1. Introduction 
 
1.1 The UAT Subgroup held its third meeting at ICAO Headquarters in Montreal, Canada on March 

31-April 4, 2003.  Meeting participants were as follows: 
 

George Ligler   UAT Subgroup Rapporteur 
Robert Witzen   ICAO, ACP Secretary 
Alessandro Capretti  ICAO, ACP Secretariat 
Larry Bachman   Johns Hopkins APL 
 Nikos Fistas   Eurocontrol 
Gary Furr   Titan Corporation 
Sergio Iniesta   Ineco 
Rich Jennings   Federal Aviation Administration (FAA) 
Chris Moody   Mitre Corporation 
Tom Pagano   FAA 
Ed Valovage   Sensis Corporation 
Kors van den Boogaard  IATA 
 

 
1.2 The agenda for the meeting was as follows: 
 

1. Introductory Remarks and Introduction of Attendees 
2. Review of the Meeting Report of the January 13-16, 2003 UAT Subgroup Meeting in 

Montreal 
3. Review of UAT Ground-to-Air Performance Assessment 
4. Discussion of Further UAT Test and Evaluation Activities, Including Diplexer Testing 
5. Review of Draft 1.2 of the UAT SARPs 
6. Continued review of the UAT Technical Manual 
7. Review of UAT SARPs Validation Plan and Validation Cross Reference Index 
8. Review of Remaining Assigned Action Items 
9. Further Assignments Consistent with the Approved Subgroup Work Plan 
10. Adjournment 
 

1.3 Apologies were received from Armin Schlereth, DFS.  In addition to reviewing the agenda, the 
meeting was informed of the status of Air Navigation Commission (ANC) review of the AMCP/8 
Report.  Working Group C of the ACP would continue with the same general scope as the WG 
had before AMCP/8.  The ANC had indicated that it wished to review the full AMCP/8 Report 
before approving the ACP future work program.  It was anticipated that the ANC would review 
the AMCP/8 Report in late April and complete its review of Panel recommendations in May. 
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1.4 The schedule for the next two meetings of the Subgroup was discussed and confirmed as follows: 
 

June 10- 13   Eurocontrol Headquarters, Brussels (4 full days) 
 
October 20-24   In conjunction with ACP WGC/6 in Brussels or Toulouse 
    (Kors van den Boogard, 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.  
 

1.5 Subgroup members were requested to provide an indication of their attendance at the June 10-13 
meeting at Eurocontrol to Nikos Fistas no later than during the week before the meeting so that 
appropriate access could be arranged.  Subgroup members were requested to provide, if at all 
possible, working papers for the June meeting to Alessandro Capretti for distribution two weeks 
prior to the meeting. 

 
 
2. Agenda Item 2: Review of the Meeting Report of the January 13-16, 2003 UAT Subgroup 

Meeting in Montreal  
  
The meeting approved the Meeting Report of the January 13-16, 2003 UAT Subgroup Meeting in 
Montreal. 
 

3. Review of UAT Ground to Air Performance Assessment  
 
3.1 Larry Bachman presented a working paper on UAT Ground to Air Performance in response to an 

action item received at the January 2003 meeting of the Subgroup.  The working paper discussed 
the probability of reception of Ground Uplink and ground-broadcast TIS-B messages (broadcast in 
the ADS-B Segment of the UAT epoch) by airborne UAT receivers in the Core Europe 2015 
traffic scenario at the worst-case self-interference and DME interference points of the scenario, as 
well as in the low-density scenario used by AMCP in its AMCP/8 comparative analysis of ADS-B 
data links. 

 
3.2 Ground Uplink messages were predicted by Dr. Bachman’s analysis to be received by Class A3 

airborne UAT equipment with a Message Success Rate of over 90 percent at ranges to 110 nmi.  A 
similar Message Success Rate could be achieved for Classes A2 and A1 airborne UAT equipment 
to ranges of 70 and 60 miles, respectively.  Message Success Rates for ground-broadcast TIS-B 
messages were seen to be at least 70 percent for Classes A1, A2, and A3 airborne UAT equipment 
to ranges of at least 60 nmi (with the exception of the “cone of silence” at high azimuth angles 
relative to the UAT ground station) for the assumed UAT ground station design—such a Message 
Success Rate should easily support ADS-B application update requirements, given an appropriate 
design of the TIS-B system. 

 
3.3 Dr. Bachman accepted the following further actions for the June meeting of the Subgroup: 
 

(a) Re-run the A1 equipage analysis curves to reflect the requirement that such equipment 
use only its bottom antenna for reception during the Ground Uplink Segment. 

(b) Further analyze, using probes as needed, the apparent performance dip for Class A2 
equipment at a range of 50 nmi in, for example, Figure 5 of the Working Paper. 

(c) Perform further analyses for three levels of ground station transmitter power (at the 
equipment end of the cable to the transmit antenna): 38.5 dBm (low density scenario 
only); 42-45 dBm; and 47-50 dBm.  A 2 dB feed loss should be assumed.  In the low 
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density scenario, transmit powers at the antenna of 36.5, 40, and 45 dBm should be 
assessed. 

(d) Prepare a chart superimposing air-to-air ADS-B performance over TIS-B uplink 
performance. 

(e) Estimate how frequently a piece of information uplinked from the ground would need to 
be transmitted (in the Ground Uplink segment and assuming the information fit in one 
Ground Uplink Message) to be received at a probability of 95% within 5 seconds. 

 
3.4 It was agreed that the information developed on UAT Ground to Air Performance would be 

included in the UAT Technical Manual as an informative appendix. 
 

 
4. Agenda Item 4: Discussion of Further UAT Test and Evaluation Activities, Including 

Diplexer Testing  
 

 
4.1 The Rapporteur informed the meeting of the progress reported by Armin Schlereth on DFS testing 

of UAT compatibility with DME. Most of the work had been completed, and a comprehensive 
report plus a few further outstanding measurements were being developed in parallel.  Dr. 
Schlereth was also in the process of clarifying how much interference on a DME channel is 
acceptable to DFS.  A further report is scheduled for the June meeting of the Subgroup. 
 

4.2 Tom Pagano briefed the Subgroup on further progress of testing being conducted by the William J. 
Hughes Technical Center on the feasibility of using a diplexer to enable integration of UAT and 
Mode S transponder avionics using the same antenna subsystem. Two diplexers continued to be 
under evaluation (FSY and Lorch).  A number of Mode S transponders had been acquired for this 
testing effort;  Rich Jennings indicated that he had, per an action at the January 2003 Subgroup 
meeting, arranged for a Garmin SSR unit to be provided to Mr. Pagano for the testing.  Mr. 
Pagano indicated that a team from the industry had been formed to review progress of the diplexer 
testing.  Nikos Fistas agreed to identify, if possible, an appropriate European member for this team 
by checking with the Eurocontrol Mode S group.  The Secretary provided information concerning 
a survey of Mode S equipment manufacturers. The meeting was made aware of the possibility of 
having UAT considered in the development of the Integrated L Band Surveillance System being 
discussed by the SAI Subcommittee of the AEEC. 

 
4.3 Preliminary results of diplexer testing to date indicated that at ambient temperature, a diplexer 

insertion loss of less than .5 dB would be expected for UAT and tested Mode S transponders.  
Should further testing of additional SSR equipment and over a full environmental range confirm 
this type of insertion loss, a manufacturer would have the option of taking the insertion loss out of 
the 3 dB cabling loss provision in SSR Transponder standards.  It was noted that one general 
aviation transponder manufacturer had already used a portion of the 3 dB in the design of its 
equipment (i..e., the transponder itself did not have the receiver sensitivity specified in the relevant 
MOPS, and part of the 3 dB cabling loss factor was used to compensate for this lack of receiver 
sensitivity)—this manufacturer would be expected to have more difficulty in using the diplexer 
approach to UAT sharing of transponder antennas.  No other Mode S transponder manufacturers 
with a similar problem had been identified. Mr. Pagano also reported that critical aspects of the 
diplexer specifications needed to be identified to ensure that the FSY and Lorch units under test 
were not at the edges of their design envelopes. 
 

 
4.4 The meeting agreed that Mr. Pagano’s work would, should the preliminary results be confirmed 

across a larger number of Mode S transponders, result in material to be included in the UAT 
Technical Manual, and that validation of any requirements connected with the diplexer installation 
option would need to be validated.  Coordination with SCRSP, provided by the Secretary, would 
also continue as testing results matured. 
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5. Agenda Item 5: Review of Draft 1.2 of the Draft UAT SARPs 

 
 

5.1 Robert Witzen informed the Subgroup that the ICAO Air Navigation Bureau suggested that the 
UAT be provided with a new name that was more reflective of the function of the system.  The 
meeting agreed to develop an improved name for the system.  Mr. Witzen further informed the 
meeting that ICAO had no registered assignments of the frequencies of 977 MHz and 979 MHz 
outside of the European Region.  He suggested that ICAO would consider, as UAT SARPs 
development progressed, advising Regions not to make new assignments at 977 MHz or 979 MHz.  
The Secretariat planned to discuss use of radio frequencies at the upcoming Air Navigation 
Conference. 
 

5.2 Messrs. Witzen and Capretti further advised the Subgroup that in ICAO’s view as well as in the 
view of at least several States, a footnote would be needed within ITU radio regulations to support 
worldwide UAT operation at its targeted frequency of 978 MHz.  The Rapporteur agreed to 
coordinate with Mike Biggs on promoting U.S. support for an agenda item at the 2007 WRC, to be 
proposed by a European spectrum authority, under which such a footnote could be addressed.   
 

5.3 The Subgroup reviewed the Draft 1.2 UAT RF SARPS that had been developed at the January 
2003 meeting of the Subgroup.  Chris Moody and Larry Bachman agreed to recommend a 
maximum power level for ADS-B Segment transmissions by UAT ground stations. The meeting 
further agreed, per a comment provided by Armin Schlereth, that a specification would be 
provided for the horizontal opening of the eye diagram of the UAT—RTCA SC186 Working 
Group 5 would work on this issue and make a recommendation, via Chris Moody, for the June 
meeting of the Subgroup.  Members of the Subgroup reported on the completion of further actions 
that they had taken at the January meeting of the Subgroup, and appropriate changes were made in 
the Draft RF SARPs. 

 
5.4 The meeting made a number of additional changes to the Draft RF SARPs and completed 

development of Revision 1.3 of that document.  It was agreed that UAT MOPS Section 2.2.8.2.2 
should be added topically into the Draft SARPS. 

 
6. Agenda Item 6: Continued Review of the UAT Technical Manual  
 
6.1 The Subgroup then considered Revision 0.2 of the Manual on the UAT (Technical Manual), which 

had been developed as an output of the January meeting of the Subgroup.  This round of review 
began at the point reached by the January meeting of the Subgroup and ran to the end of the draft 
Manual.  The meeting then gave a second round of review to those sections of the Manual 
reviewed in January.  
 

6.2 Nikos Fistas agreed to provide information on Eurocontrol TIS-B specifications for Section 
3.2.1.5.3. 

 
6.3 Larry Bachman took the action to evaluate, in the Core Europe 2015 scenario, effects of  

transmitting the aircraft call sign in one-half of UAT Mode/Status messages as a means of 
providing space in the UAT Epoch to output a flight plan identifier in one-half of the UAT 
Mode/Status messages. 

 
6.4 The Secretary agreed to cross-check GNSS terminology used in Sections 3.2.1.5.4.4 and 

3.2.1.5.4.9 with the GNSSP. 
 
6.5 The Subgroup held a teleconference with Robert Saffell, Rockwell-Collins, and Tom Mosher, 

UPS Aviation Technologies, to receive avionics manufacturer feedback on the Draft UAT RF 
SARPs and Manual.  Both manufacturer representatives indicated that the documents looked good 
and were on the right track.  Significant discussion was held on how UAT avionics might obtain 
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access to information concerning whether an active TCAS Resolution Advisory (RA) was in effect. 
It was agreed that this issue should be surfaced at the SAI meeting the following week and 
addressed if possible in Supplement 1 to Arinc Characteristic 718A.  It was agreed that an issue 
paper for the RTCA ADS-B MASPS should be prepared by Gary Furr on the definitions of the 
TCAS Installed and Operational/TCAS RA fields to harmonize the definitions of these fields with 
manufacturer practice with regard to 1090 MHz Extended Squitter implementations  (as discussed 
by Mr. Saffell). 

 
6.6 Chris Moody and Larry Bachman took the action to provide information for the June meeting of 

the Subgroup on what level of support UAT Class A3 equipment could provide for four Trajectory 
Change Reports in the Core Europe 2015 scenario without fundamental change to the UAT 
message transmission epoch.  A discussion with Nikos Fistas to further refine this action was 
agreed to be held during the week of May 6. 

 
6.7 The meeting agreed to reorganize Section 4 of the Manual, to have Section 4.1 refer to Airborne 

Procedures and Section 4.2 refer to Ground Procedures (for System Timing and Message 
Transmission).  Chris Moody presented a revised outline of Section 4 to the meeting.  Further, 
UAT MOPS Sections 2.2.7.1 through 2.2.7.3, 2.2.12, 2.2.10.4 and 2.2.8.3.5 were agreed to be 
incorporated topically into the Manual.  It was further agreed that the Manual might reference 
“certification documents” for information on several topics, and that such documents would be 
listed in the Manual introduction.  Nikos Fistas agreed to provide, at the Subgroup’s June meeting, 
information on accounting for leap seconds in UTC. 

 
6.8 Tom Pagano agreed to review whether, from a validation perspective, any additional UAT MOPS 

topics should be added to the Manual, providing his view to Chris Moody by the end of April. 
 
6.9 For Section 6 of the Manual, the meeting agreed that a two-to-three page conceptual discussion 

should be developed concerning the potential to use UAT as a secondary aid to navigation using 
air-to-air messages and/or ground uplink messages. 

 
6.10 The Secretary provided ICAO-developed definitions of ADS-B and TIS-B for Section 2.1.   Mr. 

Capretti reported that there was at present no ICAO definition for FIS-B. The meeting agreed to 
use the definition of ADS-B provided in Annex 10.  The meeting further agreed to use the 
definition of TIS-B presently in the draft Manual, with clarification that the definition was being 
used only within the context of the Manual. 

 
7. Agenda Item 7: Review of UAT SARPs Validation Plan and Validation Cross Reference 

Index 
 
7.1 The meeting was informed that fully UAT MOPS-compliant production avionics were now 

expected to be available in the October-November 2003 time frame.  Appropriate levels of 
regression testing of such units (comparing the results with those provided by “pre-MOPS” units 
used for previous testing) with regard to both DME compatibility and diplexer insertion loss were 
again discussed.  It was agreed that the UAT SARPs Validation Plan, an initial draft of which was 
reviewed by the meeting, would include the use of certified production avionics, at least for such 
regression testing.  Mr. Pagano agreed to suggest, at the Subgroup’s June meeting, specific testing 
to be performed with the certified production avionics.  A validation period of 11-12 months was 
targeted by the Subgroup.  Nikos Fistas expressed interest in Eurocontrol potentially participating 
in the testing of certified production avionics.  Mr. Pagano agreed to revise the draft Validation 
Plan for further review at the June meeting of the Subgroup.  This effort would include, in 
coordination with Sergio Iniesta and Armin Schlereth, (1) inserting appropriate regression tests 
using certified production UAT avionics into the Validation Plan; (2) describing Validation Phase 
deliverables; and (3) describing the Validation process. 

 
7.2 It was agreed that at the end of the Validation Phase one or more CD-ROMs would be prepared to 

include all validation materials.   
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7.3 The activities of the Subgroup during the Validation Phase were discussed at some length.  The 

Subgroup would, among other activities, review each and every entry of the UAT Validation 
Matrix, developed using the Validation Cross Reference Index, and ensure that materials, analysis, 
test results, and the like submitted to validate the entry in fact validate the entry.  Five to six 
Subgroup meetings (at maximum) would be held during the 11-12 month validation period. 

 
7.4 Gary Furr presented an initial draft Validation Cross Reference Index. It was agreed that June 

discussions of the VCRI would focus on the “Validation Methodology” column of the matrix.  
After the June meeting of the Subgroup, an updated VCRI, reflecting VCRI discussions at the 
meeting and any changes at the June meeting in the draft RF SARPs and Manual, would be 
circulated for e-mail review by the Subgroup in the June to September time frame, at which point 
a finalized VCRI would be distributed to Working Group C in advance of WGC/6 in October.  It 
was further agreed that for each Validation Methodology entry in the VCRI, one or more 
paragraphs would be provided to summarize why the particular Validation Methodology or 
Methodologies listed were appropriate to validation of the pertinent requirement(s).  In general, 
these paragraphs would be developed and finalized in the June to September time frame and 
reviewed by e-mail (see paragraph 7.6 below).   

 
7.5 The meeting noted that the draft VCRI contained no Validation Methodology entries including 

Flight Tests.  The authors of the VCRI were requested to consider adding appropriate flight tests 
into the next draft of the VCRI presented to the June meeting of the Subgroup. 

 
7.6 The meeting agreed that requirements numbering in the VCRI could be done at the 

SARPs/Manual subsection level (i.e., one matrix row per subsection).  For each row of the VCRI 
matrix, the paragraphs discussing Validation Methodology could then discuss each individual 
requirement in the subsection.  It was agreed that for the June session of the Subgroup, the draft 
VCRI would be updated along the lines agreed by the meeting and selected, exemplary paragraphs 
for several Validation Methodology entries would be provided for review. 
 

 
8. Agenda Item 8: Review of Remaining Assigned Action Items 

 
8.1 Larry Bachman provided a presentation on how long it would take an airborne UAT-equipped 

ADS-B system participant to determine the equipage class of another UAT-equipped participant.  
The Subgroup agreed in principle to use capability codes in the UAT Mode/Status message to 
communicate equipage class.  Chris Moody agreed to coordinate this issue further with RTCA SC-
186 Working Groups 4 and 6.  Dr. Bachman agreed to present at the Subgroup’s June meeting 
resulting performance (with regard to determining UAT equipage class) from including this 
information in the Mode/Status message. 

 
8.2 The meeting reviewed all remaining actions from the January Subgroup Meeting Report.  These 

actions were assessed to be either completed or in progress and not yet due. 
 

9. Agenda Item 9: Further Assignments Consistent with the Approved Subgroup Work Plan 
  
9.1 Chris Moody agreed to contact Brooke Assefa at Boeing concerning Boeing participation in the 

diplexer analysis team.   
 
10. Agenda Item 10:  Adjournment 
 
 The meeting adjourned at noon on Friday, April 4, 2003. 
  
Respectfully, 
 
George Ligler, Rapporteur 


