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AERONAUTICAL COMMUNICATIONS PANEL (ACP) 
WORKING GROUP C 

Universal Access Transceiver (UAT) Subgroup 
 

Draft Summary of Fifth Meeting 
ICAO Headquarters, Montreal, Canada 

March 1-4, 2004 
 
 
 

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

4, 2004.  Meeting participants were as follows: 
 

George Ligler   UAT Subgroup Rapporteur 
Larry Bachman   Johns Hopkins APL 
Mike Biggs   Federal Aviation Administration (FAA) 
Alessandro Capretti  ICAO Secretariat 
 Nikos Fistas   Eurocontrol 
Gary Furr   Titan Corporation 
Jorge Hernandez   Ineco 
Torsten Jacob   ICAO Secretariat 
Rich Jennings   FAA 
Chris Moody   Mitre Corporation 
Tom Pagano   FAA 
Brent Phillips   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 Draft Meeting Report of the Fourth UAT Subgroup Meeting in Brussels, 

June 10-13, 2003. 
3. Discussion of OPLINKP Comments on Draft UAT Requirements and Desirable Features 

Document 
4. Discussion of Finalized UAT Diplexer Results and Report on UAT/SSR Compatibility 

Coordination with SCRSP 
5. Further Analysis of UAT TIS-B Uplink Performance 
6. Review of Revision 2.1 of the Draft UAT SARPs 
7. Review of Revision 1.1 of the UAT Technical Manual; Review of Technical Manual 

Action Items 
8. Review of Revision 0.2 of the UAT Implementation Manual 
9. Discussion of Approach/Transition Scenario for Further Evaluation of UAT/DME 

Compatibility 
10. Discussion of UAT Subgroup Support of Preparation for WRC 2007 
11. Scheduling of SARPs/Technical Manual Validation Testing Consistent with Equipment 

Availability 
12. Review of Remaining Assigned Action Items 
13. Scheduling of Further Subgroup Meetings 
14. Adjournment 
 

1.3 Apologies were received from Armin Schlereth, DFS.  
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1.4 Torsten Jacob was introduced by Alessandro Capretti as a new member of the ICAO Secretariat 
who would be taking the lead within the next few months with regard to ACP Working Group C 
and the UAT Subgroup.   

 
1.5 Discussion of the timing of the next meeting of the ACP was held, with an indication that a 

potential date was early in 2005.  UAT SARPs approval at a subsequent Panel meeting to be held 
in early 2006 was discussed, with such a schedule not affecting the applicability date of resulting 
SARPs.  The need for a Panel meeting in early 2005 was explained to be based upon Working 
Group N’s need to obtain an ICAO position on the use of TCP/IP in ATN subnetworks.  

 
2. Agenda Item 2: Review of the Draft Meeting Report of the Fourth UAT Subgroup Meeting 

in Brussels, June 10-13, 2003. 
 

  
The meeting approved the Meeting Report of the June 10-13, 2003 UAT Subgroup Meeting in 
Brussels without change. 
 
 

3. Agenda Item 3: Discussion of OPLINKP Comments on Draft UAT Requirements and 
Desirable Features Document 

 
Chris Dalton, Secretary of OPLINKP, kindly joined the meeting to provide an overview of 
comments provided by his Panel on the UAT Requirements and Desirable Features Document 
reviewed at AMCP/8.  Mr. Dalton indicated to the meeting that OPLINKP was developing 
procedures for ground surveillance using ADS-B for radar-like services.  Moreover, the SASP was 
comparing radar and ADS-B as surveillance sensors.  The Subgroup Rapporteur agreed to update 
the Draft UAT Requirements and Desirable Features Document in light of the OPLINKP 
comments and specific dispositions to those comments discussed in the meeting and coordinate 
the updated draft with Nikos Fistas prior to full distribution.  It was agreed that Doc 9694, Part VII 
should be reviewed for further guidance. 

 
4. Agenda Item 4: Discussion of Finalized UAT Diplexer Results and Report on UAT/SSR 

Compatibility Coordination with SCRSP 
 
 Tom Pagano reported on his continuing coordination with SCRSP and discussed finalization of 

diplexer testing results, to include one additional test specifically requested by the SCRSP 
Technical Subgroup in late February 2004.  Mr. Pagano indicated that he was scheduled to make 
further presentations to the SCRSP Technical Subgroup and subsequently to SCRSP Working 
Group B in April 2004, and indicated that he expected the additional test to provide results that 
would support UAT/SSR compatibility.  Mr. Pagano indicated that SCRSP had requested a formal 
coordination memorandum from ACP with regard to UAT/SSR compatibility.  Mr. Pagano agreed 
to supply information to Alessandro Capretti so that such a memorandum might be sent. It was 
further reported that SCRSP WG-B had invited the Rapporteur of the UAT Subgroup to its April 
meeting should he desire to come; George Ligler took an action to follow-up with Dr. Vince 
Orlando and Mr. Bev Nichols on this invitation. 

 
 
5. Agenda Item 5: Further Analysis of UAT TIS-B Uplink Performance 
 
5.1 Larry Bachman provided a presentation entitled “Analysis of UAT Providing TIS-B Service” in 

support of air-to-air ADS-B applications.  This analysis contrasted TIS-B uplinks made at random 
message start opportunities within the ADS-B segment of the UAT frame with the “Capstone” 
method of selecting TIS-B message start opportunities.  Dr. Bachman’s assessment was that in the 
near-term Los Angeles 2008 scenario, with little ADS-B equipage, the Capstone method enables 
most air-to-air applications of the Airborne Separation Assurance (ASA) MASPS developed by 
RTCA, with repeat broadcast necessary to support the Enhanced Visual Approaches application.  
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In the LA2020 scenario, where ADS-B equipage is presumed to be 100%, most ASA applications 
were enabled by any means of scheduling TIS-B, which in this scenario would consist of 
rebroadcast on UAT of ADS-B reports received from aircraft equipped with the 1090 MHz 
Extended Squitter ADS-B subsystem. 

 
5.2 Dr. Bachman indicated that effects of TIS-B uplinks on ground receiver performance due to 

receiver blanking required further analysis and agreed to present such an analysis at the next 
meeting of the Subgroup. 

 
 
 
 
6. Agenda Item 6: Review of Revision 2.1 of the Draft UAT SARPs 

 
 

6.1 The meeting reviewed Revision 2.1 of the Draft UAT RF SARPs, which had been developed from 
the Revision 2.0 baseline approved at ACP WGC-6. The changes to Revision 2.0 had largely 
resulted from of continued work of RTCA Special Committee 186, Working Group 5 (UAT) 
considerations in developing an update to the UAT MOPS (RTCA DO-282), based for the most 
part on experience gained from certifying UAT equipment and further operational use of UAT. 

 
6.2 The Subgroup discussed the change to section 12.3.2.2.a, Table 2, of the Draft SARPs at some 

length and was informed that as a check on the validity of the change (which was recommended to 
improve manufacturability of UAT equipment), a DME signal 2 dB higher than in previous 
analyses was injected in a simulation of the Core Europe 2015 scenario, with no discernible 
difference in UAT performance and no change necessitated in the requirements specifying UAT 
resilience in the presence of pulsed interference.  The Subgroup also changed a note in Section 
12.2.1.1 concerning ground station power. 

 
6.3 The Subgroup approved the changes to Revision 2.1 of the draft UAT SARPs, resulting in a 

Revision 2.2 to be submitted to WGC-7 for further consideration. 
 
 
7. Agenda Item 7: Review of Revision 1.1 of the UAT Technical Manual; Review of Technical 

Manual Action Items 
 
7.1. The Subgroup reviewed Revision 1.1 of the UAT Technical Manual that had been developed from 

the Revision 1.0 baseline approved at ACP WGC-6. As with the changes to the draft SARPs 
reviewed by the meeting, the changes to Revision 1.0 had risen out of continued work in 
developing an update to the UAT MOPS, based for the most part on experience gained from 
certifying UAT equipment and further operational use of UAT. 

 
7.2 The meeting discussed and approved, with appropriate modifications, the changes in Revision 1.1, 

and a further issue surfaced with regard to Section 4.2  (Mutual Suppression), with respect to the 
duration of the suppression pulse before and after the actual transmission of a UAT message.  The 
meeting agreed that RTCA SC-186 WG-5 should evaluate this requirement, with the results to be 
considered at the next Subgroup meeting.  The meeting further responded to an action assigned by 
WGC-6 with regard to section 2.1.5.1.3.2. The meeting also reviewed the action items at the back 
of the draft Technical Manual and assigned several new actions, as noted in the updated draft. The 
meeting approved the updated draft Technical Manual being designated as Revision 1.2 and being 
forwarded to WGC-7 for further consideration. 
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8. Agenda Item 8: Review of Revision 0.2 of the UAT Implementation Manual  
 
8.1 The meeting considered revision 0.2 of the UAT Implementation Manual in some detail.  Larry 

Bachman was asked to shorten Appendix B and accommodate new results, with a target of 30-50 
pages, although it was agreed that having appropriate content was more important than the length 
of the Appendix.  A draft was agreed to be available on August 20, 2004.  The Secretariat agreed 
to check for an ICAO definition of FIS-B. 

 
8.2 Tom Pagano agreed to prepare a draft of Appendix D on UAT receiver performance in the 

presence of DME signals, which would when mature include a summary of JSC testing done as 
part of the initial UAT MOPS development, bench test measurements consistent with Appendix B, 
and validation efforts on production avionics from the FAA Technical Center and DFS.  A draft 
was agreed to be available on August 20, 2004, with a target length of 20-25 pages (further 
documentation could be provided as a separate Technical Report). 

 
8.3 With regard to Section 7 of the Implementation Manual (Frequency Planning Criteria), Mike 

Biggs agreed to provide a draft of Section 7.1, to be coordinated with Armin Schlereth.  Larry 
Bachman agreed to provide a draft of Section 7.2 (DME/TACAN to UAT Ground Station Siting 
Criteria) for the next Subgroup meeting, assuming TACAN powers at 10kw, 1kw, and 100w at 
both 979MHz and 980MHz for both low density and Core Europe 2015 traffic scenarios.  The 
UAT ground station was to be presumed to be required to receive airborne aircraft every 5 seconds 
(at 95/95 confidence level) to a range of 60 nmi.  For Section 7.3 (UAT-to-UAT Ground Station 
Siting Criteria), Chris Moody agreed to provide additional information, particularly on ground 
station uplink slot allocation criteria.  This information should be provided at the next Subgroup 
meeting. 

 
8.4 With regard to Section 2.3 of the Implementation Manual (Timing Structure and Medium Access), 

Chris Moody agreed to provide further explanatory material on the Message Start Opportunity 
(MSO) scheme for the ADS-B segment of the UAT frame, coordinating the information with 
Nikos Fistas and providing the information at the next Subgroup meeting. 

 
8.5 A page-by-page review of the Implementation Manual proceeded to Section 3.1.1 of the body of 

the document.  A Section 3.1.2 adding material from Section 2.2.6.1.3 of the UAT MOPS was 
agreed to be added. 

 
8.6 The meeting agreed that the Implementation Manual should proceed to Revision 0.3, without 

asking for detailed review by WGC-7.  An updated Revision 0.4 reflecting as many of the above 
actions as possible (as well as general comments that might be provided by WGC-7) would be 
provided prior to the next Subgroup meeting. 

 
9. Agenda Item 9: Discussion of Approach/Transition Scenario for Further Evaluation of 

UAT/DME Compatibility 
 

9.1 The meeting discussed an Approach/Transition Scenario for further evaluation of UAT/DME 
compatibility in the terminal area to supplement previous compatibility analyses for enroute traffic.  
The Subgroup agreed that a Core Europe 2015 TMA should be used for this scenario, with a UAT 
ground station at the airport uplinking on 4 ground uplink slots, 100 aircraft targets for TIS-B 
uplinked in the ADS-B segment of the UAT frame, and 100 UAT-equipped aircraft on the airport 
surface.  Larry Bachman agreed to provide the number of UAT messages 1) transmitted on bottom 
antennas for aircraft on approach (at an altitude of less than 2000 feet) into Brussels in the Core 
Europe 2015 scenario; 2) transmitted on the 4 ground uplink slots; and 3) transmitted to support 
100 TIS-B targets by March 10, 2004 to Mike Biggs.  Mike Biggs and Nikos Fistas agreed to 
develop DME ground station parameters, coordinating with Armin Schlereth.   
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9.2 It was agreed that a paper on UAT/DME compatibility studies for both the enroute and 
terminal/approach scenarios would be prepared by Mike Biggs for coordination with the NSP 
Spectrum Subgroup at its early May 2004 meeting.  

 
9.3 A paper was presented by Torsten Jacob informing the Subgroup of work at ICAO on the 

development of a general methodology for compatibility analysis of different aeronautical radio 
services. Mr. Jacob invited Subgroup members to provide inputs on improving the methodology 
proposal in the Secretariat paper and requested that any comments be provided to him.  Moreover, 
Chris Moody was asked to provide the required input parameters typically characterizing the UAT 
aircraft and ground sub-systems to the Secretariat when available and validated. 

 
10. Agenda Item 10: Discussion of UAT Subgroup Support of Preparation for WRC 2007 

 
10.1 Alessandro Capretti informed the Subgroup of the ITU response dated November 19, 2003 

relevant to UAT use of the 978 MHz frequency.  While aircraft ADS-B transmissions were, in the 
view of the ITU, able to be considered as an application within the Aeronautical Radionavigation 
service, UAT Ground Uplink messages were deemed to be of a nature which would fall into the 
category of an application in the Aeronautical Mobile (R) service.  Therefore, a note in the Radio 
Regulations was recommended to be developed for consideration under Agenda Item 1.6 at WRC 
2007.   

 
10.2 Robert Witzen, ACP Secretary, joined the meeting and discussed how this recommended 

additional allocation was planned to be part of the ICAO position at WRC 2007.    Potential 
implementation of additional DMEs on “Z” channels was also discussed.  As the lowest Z channel 
is above 1030 MHz, the meeting was of the view that no impact on UAT would occur from such 
implementation.  Potential WRC 2007 proposals for the 960-977MHz subband were also 
described. 

 
10.3 The Subgroup could best support WRC 2007 preparations by compiling its technical material on 

UAT/DME and UAT/SSR compatibility so that this information would be available if/as needed.  
The meeting was informed that completion of the UAT SARPs and Manuals should continue 
independently of the Ground Uplink allocation issue to be considered by WRC 2007. Air-to-air 
TACAN operation was also discussed: such operation was indicated to generally be at 960-977 
MHz and in a block of frequencies surrounding 1150 MHz.  Nikos Fistas agreed to investigate  
use of air-to-air TACAN in Europe, particularly at 978 or 979 MHz. 
 

11. Agenda Item 11: Scheduling of SARPs/Technical Manual Validation Testing Consistent with 
Equipment Availability 

 
11.1 The Subgroup was informed that the FAA had contracted with Rockwell Collins to build several 

prototype air-transport-class (class A3) transmitters to support validation of the UAT SARPs and 
Technical Manual.  These units, along with production UAT receivers modified with a receiver 
filter appropriate to air-transport-class UAT equipment, would be tested at DFS and the FAA 
Technical Center, and were presently scheduled to be available at the end of July (the receivers 
were predicted to be available in May).  Rich Jennings and Tom Pagano agreed to coordinate 
scheduling of DFS receipt of equipment consistent with a testing schedule to be developed by 
Armin Schlereth. 

 
11.2 Four pre-production UAT class A1H units were expected to be at the FAA Technical Center in 

March, with TSO-certified units presently anticipated in late April.  UAT Ground Broadcast 
Terminal availability was expected at the FAA Technical Center in June/July, with testing to begin 
in July. 

 
11.3 Tom Pagano agreed to present status of validation/testing efforts at the next Subgroup meeting. 
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12. Agenda Item 12:  Review of Remaining Assigned Action Items 
 
 The meeting ensured that all actions not previously reviewed had their status discussed.  
 
13. Agenda Item 13: Scheduling of Further Subgroup Meetings 
 
13.1 The next meeting of the Subgroup was confirmed as being September 15-17 in Madrid, Spain, 

hosted by Aena. 
 
13.2 Further Subgroup meetings were set for 16-18 November in Montreal and 25-27 January 2005 at a 

location to be determined. One further meeting prior to an anticipated Working Group C-9 in 
April 2005 was deemed to be possible, with the Subgroup preferring teleconferences as an 
alternative . Working Group C-9 consideration of a recommendation to the Panel of forwarding of 
the UAT SARPs to the ANC for potential adoption (with approved Technical Manual, 
Implementation Manual, and frequency planning criteria) was confirmed to drive the scheduling 
of Subgroup efforts.  

 
14. Agenda Item 14: Adjournment 
 
 The meeting adjourned at 3 p.m. on Thursday, March 4, 2004. 
  
Respectfully, 
 
George Ligler, Rapporteur 


