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RTCA Paper No. 133-22/SC159-1104 Washington, 03 May 2022 
EUR 209-22/ WG62-129 Saint-Denis, 03 May 2022 

Summary of the One Hundred and Eleventh Meeting 

Special Committee 159 (SC-159) 

Navigation Equipment Using the Global Navigation Satellite System (GNSS) 

And 

     Sixtieth Meeting      

EUROCAE Working Group 62 (WG-62) 

Galileo 

The one hundred and eleventh meeting of SC-159 was held April 01, 2022, virtually, from 9:00 a.m. 
to 3:00 p.m., Eastern Daylight Time. The meeting was held jointly with the sixtieth meeting of 
EUROCAE WG-62 (Galileo). The attendees were the following: 

NAME COMPANY 
Christopher Hegarty (Co-Chairman) The MITRE Corporation 
George Ligler (Co-Chairman) GTL Associates 
Wes Googe (Secretary) American Airlines 
Mikael Mabilleau (WG-62 Secretary) European GNSS Agency 
Barbara Clark (GAR) Federal Aviation Administration (FAA) 
Karan Hofmann (Program Director) RTCA 
Anna Guégan (Technical Programme Manager) EUROCAE 

 
NAME COMPANY 
Hamza Abduselam Federal Aviation Administration (FAA) 
Ken Alexander Federal Aviation Administration (FAA) 
Javier de Andres Diaz                                     ENAIRE                                                   
Doug Arbuckle Federal Aviation Administration (FAA) 
Laurent Azoulai Airbus 
John Barry Federal Aviation Administration (FAA) 
Kevin Bean The MITRE Corporation 
Nuria Blanco-Delgado European Satellite Services Provider 
Denis Bouvet Thales Group 
Jason Burns Federal Aviation Administration (FAA) 
Natalia Castrillo Merlin European Space Agency 
Yahao Cheng Joby Aviation 
Laura Cheung Raytheon 
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Christina Clausnitzer                                      Federal Aviation Administration (FAA) 
Jed Dennis Federal Aviation Administration (FAA) 
Mark Dickinson Federal Aviation Administration (FAA) 
Yi Ding Esterline CMC Electronics 
Swen Ericson                                                  ZETA Associates 
Bob Erlandson NISC III 
Philippe Estival                                               Ecole Nationale de l’Aviation Civile 
Zhe Fan COMAC BASTRI 
Michael Felux Felu Zurich University of Applied Sciences 
James Fernow                                                 The MITRE Corporation 
John Foley Garmin Ltd. 
Axel Garcia                                                     Ecole Nationale de l’Aviation Civile 
Joseph Gillespie Federal Aviation Administration (FAA) 
Boyuan Gong COMAC 
Ed Hahn Air Line Pilot Association 
Jane Hamelink                                                Systems Enginuity 
Matt Harris The Boeing Company 
Toru Ishita Japan Radio Air Navigation Systems Association 
Sai Kalyanaraman Collins Aerospace 
Mitsunori Kitamura Electronic Navigation Research Institute (ENRI) 
Vignesh Krishnan Honeywell International 
Andreas Lipp EUROCONTROL 
Fan Liu Federal Aviation Administration (FAA) 
Matthew Lug U.S. Air Force 
Christophe Macabiau Ecole Nationale de l’Aviation Civile 
Mikael Mabilleau European GNSS Agency 
Ilaria Martini European Commission 
Jean-michael Perre Thales Group 
Hamdi Nasser                                                 EUROCONTROL 
Doug Phifer Federal Aviation Administration (FAA) 
Pavel Ptacek Honeywell 
Jianming She  The MITRE Corporation 
Nicholas Shrout                                              ASRI 
John Studenny CMC Electronics 
Neil Surti                                                         Federal Aviation Administration (FAA)  
Francois Tranchet Airbus 
Hans Trautenberg EASA 
Andrew Videmsek General Atomics Aeronautics Systems, Inc. 
Timo Warns Airbus 
Joel Wichgers Collins Aerospace 
Hu Yaying COMAC 
Geng Yongchao CETC Northwest Group Co., Ltd. 

 
AGENDA 

 
1. Introductory Remarks: RTCA, GAR and Co-Chairs 

 
2. Approval of Summaries of Previous Meetings 
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a. One Hundred Tenth Meeting for SC-159 and Fifty-Eight 
Meeting for WG-62 held October 22, 2021 (RTCA Paper 
No 024-22/SC159-1102 / EUR 347-21/WG 62-122) 

b. Fifty-Ninth Meeting for WG-62 (and SC-159 WG-2) held December 13-16, 
2021, and January 13-14, 2022 (EUR 36-22/WG62-124  

 
3. Final Review and Comment (FRAC) activities 

a. DO-235C (WG-6) FRAC Resolution Status 
b. DO-292A (WG-6) Release for FRAC Update 

 
4. Review Working Group (WG) Progress and Identify Issues for Resolution. 

 
a. GPS/WAAS (WG-2 and EUROCAE WG-62) to include update on related 

ICAO/Navigation Systems Panel activities 
b. GPS/GLONASS (WG-2A) 
c. GPS/Precision Landing Guidance (WG- 4), to include update on related 

ICAO/Navigation Systems Panel Activities 
d. GPS/Interference (WG-6), to include update on related ICAO/Navigation Systems 

Panel Activities 
f. GPS/Antennas (WG-7) 

 
5. Discussion of Terms of Reference Updates 

 
6. Action Item Review 

 
7. Assignment/Review of Future Work 

 
8. Other Business 

 
9. Date and Place of Next Meeting 

 
10. Adjourn 
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***************************************************************************** 
* Barbara Clark, Federal Aviation Administration (FAA), was the Government Authorized 
Representative for this meeting. 

 

Agenda Item 1. Introductory Remarks: RTCA, GAR and Co-Chairs 

• SC-159 Co-Chairman Dr. George Ligler welcomed everyone to the plenary meeting. This 
Plenary meeting was convened as the regularly scheduled spring biannual meeting. He 
hoped that all was well with attending members and was looking forward to hearing all the 
reports. Dr. Ligler then introduced the SC-159 leadership team. Dr. Christopher Hegarty 
gave a few brief introductory remarks. Then Dr. Ligler recognized all those in person in 
the room as this was the first meeting since the onset of COVID 19 that the committee felt 
comfortable having an in-person meeting at RTCA. Karen Hofmann, SC-159 Program 
Director at RTCA, asked for those on the web to introduce themselves if they were only 
calling in. After this Barbara Clark, FAA GAR SC-159, added her welcome and an 
announcement. She indicated that a former SC-159 FAA colleague, Bruce Decleene, will 
be moving soon to a new position as Deputy Director for AIR600. Dr. Hegarty also added 
that former Chairman for SC-159 WG6, Dr. Stephen Heppe, recently passed away and to 
remember him and his family.  Dr. Ligler then asked Mikael Mabilleau, part of EUROCAE 
WG-62 leadership, for any opening remarks as well.  He had none so Dr. Ligler went back 
to Ms. Hofmann and Ms. Guégan, Technical Programme of EUROCAE to review the 
guiding policies for this joint RTCA/EUROCAE Plenary. 

• Karan Hofmann, SC-159 Program Director at RTCA, noted that RTCA is NOT a federal 
advisory committee but that meetings are conducted in strict accordance with U.S. anti- 
trust laws. She discussed RTCA’s proprietary references policy and committee 
participation membership policy. Ms. Hofmann noted that this Plenary meeting is open to 
the public, that notice of the meeting was published online but not in the Federal Register 
as had been done previously, and that members of the public may present written or oral 
statements with the permission of the committee chairmen and program director. Ms. Clark 
remarked, in regards to the proprietary policy, that the FAA had been told that they could 
reference RTCA documents without getting permission. 

• Anna Guégan, Technical Programme Manager of EUROCAE, discussed EUROCAE’s IPR 
and Membership policies as well as new GDPR and Privacy regulations. 

 
Agenda Item 2. Approval of Summaries of Previous Meetings. 

a) The summary for the 110th meeting of SC-159 and Fifty-Eight Meeting for WG-62 held on 
October 22, 2021 (RTCA Paper No. 024-22/SC159-1102 / EUR 347-21/WG62-122 dated 11 
January 2022), was presented to the meeting. Meeting attendees were asked to review the 
summary and provide any comments to RTCA. No comments were received, and the 
summary was approved. 

b) The summary for the 59th meeting of WG-62 (and SC-159 WG-2) held on December 13-16 
2021 and January 13-14, 2022 (EUROCAE Paper No. 36-22/WG62-124, was previously 
circulated. Mikael Mabilleau (WG-62 secretary) asked for any additional comments. No 
comments were received and the summary was approved. 
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Then Mr. Mabilleau lead a discussion on a new subgroup for Beidou deliberations. He 
indicated that he was working on a date to start. So far, no technical discussions had taken 
place yet but the plan was to start before the next plenary. Ms. Hofmann asked if SC-159 
would want to set up the same subgroup. Dr. Ligler suggested that we should provide an 
avenue for RTCA members to participate. Mr. Mabilleau answered that Ms. Guégan has set 
up a separate place on work space WG-62 and RTCA should do the same. Ms. Guégan added 
that it would be good to have an avenue to share documents. Dr. Hegarty offered that the PMC 
doesn’t really need to get involved but to ensure information gets passed around good 
coordination is needed. Ms. Hofmann suggested a possible WG-8 to which Dr. Hegarty 
answered that it was best to let EUROCAE take the lead without setting up a formal structure 
here at RTCA. Dr. Ligler added that RTCA would mirror the database and Ms. Hofmann 
could send out EUROCAE notifications. 

 

Agenda Item 3. Final Review and Comment (FRAC) activities 
 

A. DO-235C (WG6) Resolution Status 

Dr. Kalyanaraman indicated that the document had finished FRAC and had been approved. 
He suggested that the sub group would want to have additional meetings to resolve other 
questions, using the errata process to complete this. Ms. Hofmann responded that errata 
(editorial) can’t deal with changes other than typos, etc. Technical changes will require 
another FRAC. Dr. Kalyanaraman would coordinate with Ms. Hofmann on what might be 
needed. 

 
Dr. Ligler then thanked Dr.  Kalyanaraman and others on the sub group for their efforts to 
bring DO-235C document to an approval status. 

B. DO-292A WG6 Release for FRAC Status 

Dr. Kalyanaraman indicated that he was targeting July 2022 for completion of FRAC for 
DO-292A. Dr. Ligler then asked the group for approval for entering FRAC for DO-292A 
prior to the next plenary. No objections were received and the motion was approved. 

 
 

Agenda Item 4a. GPS/WAAS (WG-2 and EUROCAE WG-62) to include update on related 
ICAO/Navigation systems panel activities. 

 
 

a) Laurent Azoulai then reviewed the outcomes on this week’s work up to the plenary. 
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Summary: Papers List & Discussion items  
 

• Joint WG-2/WG-4/EUROCAE WG-62 meetings in run mode  
− 3 times in Europe, 2 times in US, in hybrid mode 
− 3-hours teleconferences (the Author’s group) from SC-159 & WG-62 on a bi-weekly 

basis 
− Editor’s group in place responsible of the master document and integration of 

evolutions, publish an update on a regular basis to perform advanced review and 
processing of comments 

 
• Overview of papers: A summary with some highlights is provided in this briefing and 

reflects the discussions. For details, please refer to the papers that will be distributed soon 
after the meeting. 

 
• 2.a Galileo status (Natalia Castrillo Merlan) 
• 3.a Assess the impact of the broadcast of MT27/MT28 by SBAS provider on current 

equipment and DO-229F (cold start scenario without valid MT27) (Mikael Mabilleau, 
Laurent Azoulai)(No paper) 

• 3.b MT6 editiorial improvement (John Studenny)(No paper) 
• 3.c SBAS name and allowed characters in FMS & Receivers (Laurent Azoulai)(No paper) 
• 4.a DMFC SBAS approach: achievement and ED-259A requirement update (Mikael 

Mabilleau) 
• 6.a GNSS RFI Detection (and Downlink associated requirements / CONOPS) (Gary Berz) 
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• 7.a ED259A v0.13 changes (Fan Liu)  
• 7.b Time To First Fix requirements (Denis Bouvet) 
• 7.c GPS L1 measurements use criteria (Denis Bouvet) 
• 7.d RAIM/FDE test procedures (Denis Bouvet) 
• 7.e Jamming & Spoofing requirements and test procedures (François Tranchet) 
• 7.f GTRF compatibility with ITRF and WGS-84 (Mikael Mabilleau) 
• 7.g Tropospheric error contribution and how it is modeled by the DFMC PLs (Todd Walter) 
• 7.h Planned changes to IS-GPS-705 and related documents for ARAIM ISM message (Jason 

Burns) 
• 7.i-GAL ISM receiver logic including SL1 (Mikael Mabilleau) 
• 7.j SBAS message sequence (Mikael Mabilleau) 
• 8.a Review of WG-62 actions (Mikael Mabilleau) 
• 8.b Work Plan discussion (All) 
• 9.a EUROCAE & RTCA response to political current situation (Karan Hofmann, Anna 

Guegan) 
• 9.b SBAS error model (Christophe Macabiau, François Tranchet)  
• 9.c Joint session with WG-6: Corrections of the test procedures drafted in ED-259A, with 

respect to DO-235C appendix F recommendations (Denis Bouvet) (covered by WG-6) 
 
 

2.a Galileo Status (Natalia Castrillo Merlan) 
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 At this point Mr. Mabilleau remarked that he did not think it useful to do an update paper on EGNOS  
 service. The current European situation is not impacting EGNOS operations yet. The presentation           
 continued. 
 
 
3.a Assess the impact of the broadcast of MT27/MT28 by SBAS provider on 
current equipment and DO-229F (cold start scenario without valid MT27) 
(Mikael Mabilleau, Laurent Azoulai) 

 
 
 
 

• Following an action raised at ICAO NSP, all SBAS Service Providers, have confirmed that 
either MT27 or MT28 will be utilized. 

• There was a concern that current DO-229() fielded receivers, per requirement, may output a 
position solution with integrity in areas where they are not supposed to do so, in particular 
at cold start before MT27 can be received. A second scenario concerns the late switch to an 
approach using a SBAS managed with MT27. 

• The WG reviewed requirements and definition provided in DO-229E §2.1.1.4.8, 
§A.4.4.13 and §A.4.5.1 

• Consensus is that the scenario is unlikely to be problematic since upon the use of the 
selected approach with a given SBAS managed with MT27, the approach can only be 
utilized where the SBAS has good availability and continuity well within the zone 
defined by MT27, secondly, δUDRE is always greater than 1 only outside the service 
area in active SBAS and finally, the NPA zone is usually encompassing the PA area.  

• However, we intend to communicate to ICAO NSP that δUDRE shouldn’t be greater 
than 1 within a defined service area and secondly, ED-259A will explain that there is 
always a MT27 or MT28. 

 
 
3.b MT6 editorial improvement (Yi Ding) 
 
 

• Question raised by Thales Alenia Space on MT6 and sequence of application with SBAS 
unhealthy requirements  

• The mechanism described in section 2.1.1.4.4 still applies when the receiver processes 
satellite’s UDREI based on MT6. 

• The SBAS message decoding requirements (such as CRC checking, PRN mask mapping, 
timeouts, IOD matching, and any special decoding rules) take precedence over the message 
application requirements. 
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• Only messages passing all the checks and properly decoded based on the decoding rules 
are considered valid and can be used by the receiver. 

• The message application requirements do not repeat those “conditional” requirements. 
• You can find many examples in the MOPS. 
• For the particular example of MT6 mentioned, the concern: “what if a new MT6 transmits 

an UDREI=15 with IODF different from the previous IODF and not equal to 3? In that 
case, the alert condition will not be processed by the receiver” is that this situation should 
not happen if the SBAS service provider manages the alert condition properly. 

• Note that “IODF equal to 3” is the mechanism specifically designed in the SBAS system to 
manage the alert condition. 

• Editorial improvement could be desirable at the next opportunity in DO-229(). 
Similar wording could be used in section 2.1.1.5.2 item a) and 2.1.1.5.3 item a). 
Editorial improvements will benefit ED-259() 

 
 
3.c SBAS name and allowed characters in FMS & Receivers (Laurent Azoulai & 
Julien Lapie) 

Response provided by John Studenny And Yi Ding 
 
 

• Message from Julien Lapie received and translated 
• We are currently reviewing to revise the ASECNA SBAS name. 
• We would like to know whether there are any coding constraints in FMS/Receivers, to 

take them into account? Are there specific characters that should be excluded? Is the 
number of characters limited? 

• Receiver manufacturers are kindly requested to provide their limitations in that 
respect by End of May 2022. 

 
Mr. Mabilleau commented after this slide that this request had not been logged as a formal request. 

 
 
 
4.a DMFC SBAS approach: achievement and ED-259A requirement update 
(Mikael Mabilleau) 
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• Highlights of the discussion (please refer to the presentation that captures the resolutions 
and actions) 

− SBAS Approach Region concept abandonned 
− Issue discussed to be solved on telling a forbidden dual constellationn combination 

to fly a LPV authorized with APD2 for another dual constellation combination 
− Use of SPID from the same PRN on a different signal not yet allowed 
− No check of SPID after reacquisition 

• Review of updated requirements in ED-259A 
− SBAS satellite selection 
− Alerts, outputs and display 
− Introduction sections 
− Appendix H (Not covered due to lack of time) 

• Meetings organized every two weeks since WG62#59 
• Main tasks completed 

1. Update the receiver logic based on group feedback for the Beta 
class. 

2. Update ED-259A requirements for class Beta, Delta and Gamma 
receivers considering all APDs defined. 

3. Finalize the definition of the SBAS Approach Region 
4. Discussion of the issue associated to approach chart 
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• Tasks remaining 
− Progress on the SBAS approach technical note and feed Appendix O 
− Consider the need expressed by Airbus on the time to output deviations 
− Validate Gamma box requirements integration 
− Progress on the operational approach concept  

• Confirm how to handle it at chart level 
• Validate the concept with OPS group 
• Assess the need for further requirements at sensor level on the processed 

constellation 
• Specific meetings will be set to discuss: 

− Time to output deviations (all with Francois or Laurent as mandatory participant) 
− Review of Appendix O inputs (Fan, Denis, John B and Jed) 

• The plan is to finalize the above points by July meeting (tentatively June meeting) 
 
6.a GNSS RFI Detection (and Downlink associated requirements / CONOPS) 
(Gary Berz) 
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• Highlights of the findings relevant to the MOPS : 
• Only ATCO interest is whether the aircraft needs navigation assistance (radar vectors) 
• OPS threshold for vectoring assistance is LOW: as soon as more than 1 or 2 aircraft need 

vectors, flow measures are likely (threshold is sector-specific) 
• Most useful would therefore be two independent downlink alerts 

− Operational Management: ANP > RNP Style Alert, Loss of NAV 
− Technical Management: GNSS RFI Detected 

− If ADS-B ever moves to NOT rely exclusively on GNSS, would like to maintain 
this capability 
− This would preserve ongoing ATC tool development 
− This would require a suitable alternative RFI detection flag 

– More simple and in line with what is currently proposed in MOPS 
− One for each GNSS frequency 
− IF “able / unable NAV” indicator would also be available, then it would not be 

so relevant to know if GNSS PVT can be maintained despite RFI 
• TBD if RFI Detection flag could / should be expanded to cover / distinguish spoofing 

  
• Conclusion 
• Able / Unable NAV Flag would be at FMS Level 

− Could also support RFI detection OUTSIDE of GNSS receiver using 
observables reported by receiver and additional (possibly more capable) 
algorithms 

− Should probably accommodate both options (RFI detection inside or 
outside of GNSS Rx) 

− Good to leave avionics architecture flexibility but that makes is less likely 
to achieve consistent implementation 

− Would appreciate advice on how to handle what should be inside GNSS 
Receiver MOPS versus what should be outside (and where outside? AEEC?) 

 
 
The WG discussed this topic without reaching any definitive consensus. 
Still, objective is to detect RFI and report it via ADS-B. Requirements are under 
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definition. Some debates around performance metrics (e.g. C/N0) remain and 
whether the detection should be outside or inside the GNSS receiver. Suggestion 
was made to define functional requirements possibly via a standard such that 
aircraft integrator can apply it in its desired architecture and in any avionics 
equipment : This will ease deployment 
 
 
 Ms. Clark then asked to go back one slide to discuss the operational downlink alert. She questioned  
 the need for 2 independent alerts. Mr. Azoulai explained that the ANSP needed to know if they could  
 continue RNP operations or not. Ms. Clark responded that the pilot may not know.  Mr. Azoulai 

offered that the operational alert could be provided to the flight crew.  To this Ms. Clark said  
 that this looked to be a preventative measure vs. actual response. Hamdi Nasser then joined by saying  
 the ANSP needed to know if the aircraft can still navigate. If one can not we would still continue  
 normal operations. If a second aircraft could not then we would consider that an issue exists. If 
 3 or more aircraft can not navigate then ATC would have to intervene. Ms. Clark was not sure that the 
 the number of aircraft is valuable. Dale Swanson offered that this might not be a bad idea especially 
 if communication is compromised. Mr. Azoulai stepped in to say that this discussion is probably  
 out of scope and Mr. Betz would provide further information later. Mr. Nasser stated that his idea  
 was to present this and seek input form the GNSS community on how to bring this forward. The  
 presentation then continued. 
 
 
7.a ED259A v0.13 changes (Fan Liu) 7.b Time To First Fix requirements (Denis 
Bouvet) 
7.c GPS L1 measurements use criteria (Denis Bouvet) 7.d RAIM/FDE test 
procedures (Denis Bouvet) 
 
New draft version under consolidation 
Several comments and evolutions captured during authors’group discussion have been approved 
and presented to the group. 
Notably: title, smoothing requirement, management of URA bound, generalization of 
requirements to all classes, MT0, MT39/MT40. 
(see presentation and draft v0.13 for details 
More discussion were held around 
1. TTFF requirements adjusted following the introduction of the performance and robustness 
initial acquisition requirements in v0.12 
2. GPS HEALTHY/UNHEALTHY criteria finalized following the presentation made by FAA at 
the last meeting 
3. Editorial questions raised to introduce the RAIM/FDE Test procedures in v0.13 
 
 



17  

7.e Jamming & Spoofing requirements and test procedures (François Tranchet) 
 

• Draft sections integrated in ED-259A v0.13 draft version covering: 
− Applicable integrity in the presence of interference and absence of 

misleading information 
− Return to normal after removal of interference 
− Management of spoofing threats: 
− S1 to S4: Integrity requirement satisfied 

• S5 to S7: Claim table 
− Debate over the definition of test procedures: 
− Risk of non acceptable way of testing and « pass » claim comparison 

might be unfair between manufacturers 
− Non Confidentiality of test procedures could be problematic, especially in 

current situation 
− RFI detection with test procedures under development 

 
 
 

             
 
 
 Barbara and Laurent will investigate how to protect the test procedures following 
guidance from relevant authorities. Consensus is to develop test procedures with 
manufacturers 
Manufacturers to review these requirements/procedures and support their development 
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          After this slide John Studenny remarked that maybe a neutral third-party vendor was needed to 
 Help develop test procedures that are public. ZETA was mentioned as a possible company. 
 Mr. Studenny continued that we don’t know what we don’t know when it comes to knowing all 
 The RF factors in the environment that the equipment will have to operate in. Defining that environment 
 will be important to establishing the requirements for the equipment to survive in it. 
 
7.f GTRF compatibility with ITRF and WGS-84 (Mikael Mabilleau) 
 
 

• Work done in the frame of Galileo to validate that the difference between GTRF and WGS-
84 can be assumed negligible for aviation operation and no conversion model would be 
required using Galileo position solution. 

• GTRF and WGS-84 are both realizations of ITRF. ICAO GSWG2 WP13 provides proof of 
alignment between the last realization of the Galileo Terrestrial Reference Frame (i.e. 
GTRF19v01) and ITRF2014 frame, positioning differences being in the order of 
millimetres for the horizontal and vertical components. 

• Furthermore, Galileo requirements specify that the GTRF difference from the latest 
physical realisation of ITRF shall not exceed 3 cm 95% globally. 
 

 
 
The WG discussed at length the need to provide a not to exceed value rather than a 
95% value to ensure no future conversion will be needed. Processing of data is 
expected to support that assumption 
 
7.g Tropospheric error contribution and how it is modeled by the DFMC 
PLs (Todd Walter) 
 

• Stanford reviewed their findings and examined different methods to better account for the 
tropo error impact on SBAS linked to previous work done and presentation made on tropo 
error model and error overbounding NB3 and GPT2w 

• Excellent and significant work studied the performance of the model and its impact on the 
VPL equations. 

• Way forward proposed for DFMC SBAS: 
− No change (leave as is in ED 259) 
− Change PL equations to better account for tropo error behavior 

– Consider bias and sigma terms or only a sigma term 
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– Consider only symmetric terms or also include gradient effects 
– Modify both the HPL and VPL or only the VPL term 

− Change from the UNB3 model to GPT2w or similar 
– Likely would still need to be combined with PL changes 
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The WG discussed the alternative options to adopt a simplified VPL equation taking into 
account the correlated terms without the gradient and the bias or to develop a more 
definitive change which could possibly require heavy processing and a database to the VPL 
equations. 
Considered four alternatives:Same as DO-229, Change sTVE to 6 cm and add a 13 cm bias term 
(VPL increases ~ 6%), Estimate tropo delay as an additional state with a TBD a priori, Change 
from the UNB3 model to GPT2w or similar 
Legacy equipment are well protected and do not need modifications 
Manufacturers have an action to review the options for adoption in the DFMC SBAS 
MOPS. 
 
7.j SBAS message sequence (Mikael Mabilleau) 
 
This presentation and the SBAS message sequences generated by GMV and Stanford will be 
uploaded on EUROCAE and RTCA workspaces. 
An action is created to receiver manufacturer to process those SBAS message sequences with 
their SBAS L1 receiver product or prototype. 
Feedback is to be provided to Mikael Mabilleau and Todd Walter (and eventually to the 
WG2/62).  
The feedback will be used to assess if any backward compatibility concern should be 
considered for SBAS authentication message scheduling standardization.  
 
9.b SBAS error model (Christophe Macabiau, François Tranchet) 
 
SBAS Landing System function enables to fly LPV-200 operations on Airbus A/C: 
SLS autoland with CAT 1 minima appears to be feasible 

− Several SLS Autoland in flight tests on A320 & A350 show that the operation is 
nominal 

− “SBAS Error Modelling for Category I Autoland” - ENAC/Stanford/Airbus - 2012 - 
provides a WAAS NSE model determined by Stanford University that could support 
Autoland demonstration 

ENAC and AIRBUS are working together to enable SLS CAT I Autoland operations and have 
developed a SBAS NSE model 

− Thesis “SBAS Navigation System Error model for CAT I Autoland” - 
ENAC/AIRBUS/ESA - Mid 2014 / Mid 2017 

− Project “GNSS error Models” - ENAC/AIRBUS - May 2019 / May 2022 
The objective of this presentation was to share the methodology and the results of the 
development of the SBAS NSE model performed by ENAC and AIRBUS 
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The group reviewed and challenged/questioned these results. 
Lot of interesting comments and feedbacks. Authorities seem supportive and did not 

raise any showstopper. 
We plan to continue present these results, answer questions through articles in 

conferences to get more feedback. 
Way forward: 

● Develop method A on 2020 data and method B on 2014 data 
● Develop SBAS NSE model for average risk (24 constellations / airports in 

ECAC). 
● Develop SBAS NSE model for limit risk (24/23/22 constellation / edge of 

ECAC) 
● Analyze impact of tropospheric error model 
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• A few comments (extracts): 

− EASA: The troposheric error model used in our method may be revised. We 
might as well adopt a new tropo model for the ED-259. 

− FAA: VAL and TTA for autoland in CAT 1? Similarly, to GLS CAT 1 
autoland, we consider a VAL of 10m and a TTA of 6s 

− EASA: How much signal deformation is taken into account? Nominal signal 
deformation is included 

− EUSPA: What is missing for method A 2020 data? There are no missing data in 
2020, it is a matter of processing the 2020 data 

− Collins: Are those observations made on year of peak solar activity? 2014 is a 
solar maximum, when comparing 2014 with 2020, we shall have in mind that 
2020 is not a peak of solar activity 

− FAA: How do you make sure that samples that are used are coming from 
conditions eligible to SBAS PA mode? The samples are screened using SBAS 
PA mode criteria (FLT corrections and iono corrections, HPL<40m / VPL < 35 
m) 

• Highlights of the conclusion: 
FAA:  
Results with 31 SV shall be provided on top of results with 24SV. Due to tropo error 
model, 31 SV may provide worst results 
Why lower perfo at the edge? Less observations at the edge lead to degraded perfo of FLT 
and iono corrections. We do not know which one have more impact. 
Fault model? We have not shared the fault model in this presentation. This model remains 
to be defined and shared. Jason Burns offers to support our work if needed, in particular to 
take credit of EMT monitorings. The objective is to leverage VNSE requirements 
applicable to LPV-200 rather than using VPL vs VAL 
EASA: 
We shall review the tropo error model used 
Thales: Temporal model ? No, we follow same process as for GLS. Based on NSE 
distribution, an offset is defined at every autoland simulation. 
ENAIRE: Will there be a service letter to support this capability in the future? Not 
necessarily, GBAS CAT 1 signal performance is not defined to support autoland and yet 
GLS CAT 1 autoland is demonstrated. Idem for ILS CAT 1/II. CMC: What about 
continuity/availability? We demonstrate safety. In case of loss of continuity or availability, 
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a reversion to LPV-200 is performed. Management by the flight crew of loss of 
continuity/availability is evaluated as part of development/certification of such function 
DGAC: How do you ensure that continuity/availability is adequate? To be further worked 
 
8.b Work Plan (All) 

 
ED-259A content  Completion date Champion Version 

Time to output deviations Jun-22 François Tranchet   

TTFF requirements 
Link to outcomes of DO-292-
A Denis Bouvet 

v0.13 
Focus on test  
procedure 

SPID & APD requirements Jun-22 Mikael Mabilleau 
Significant progress 
 made in v0.13 

DO-235C integration Jun-22 Sai Kalyanaraman   

Accuracy requirements and interference rejection test procedure 
Link to outcomes of DO-292-
A Yi Ding  

LNAV/VNAV Time to alert May-22 Denis Bouvet   

DO-292A Sep-22 (TBC) Sai Kalyanaraman   

ADS-B reporting of jamming RevB ? Gary/Hamdi   

Anti-Spoofing requirements step 1 Mar-22 François Tranchet v0.13 

Jamming Detection Mar-22 François Tranchet v0.13 

Gamma class section (Consistency with DO-283) Jun-22 John Foley 
Rev B for consistency w  
283 

NACv=3 RevB Matt Harris   

DO-373A GNSS antenna MOPS RevB Sai Kalyanaraman   

Date output requirement and test procedures RevB Hans/Barbara Clark   

Time output requirement and test procedures RevB Hans/Barbara Clark   

Multipath transient Dec-21   v0.12 

Smoothing time (100s vs. 600s)  Dec-21   v0.12 

Cross-correlation robustness and reacquisition time performance (+ test procedure)  Jun-22 Denis Bouvet    

Continuously decoding      
Acquire the main peak  Jun-22 David Gondy (TBC)   

Environmental test cross matrix 
 Link to outcomes of DO-292-
A   

 To be looked at when   
procedures done 

SBAS L1 FD test procedure integration (possible alignment with SBAS L5)  Jun-22 Denis Bouvet   
Step detector (+ testing procedure)  Jun-22 Denis Bouvet   
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The WGs has discussed the work plan with following observations 
Good and even significant progress on several key topics with integration in v0.13 draft 
planned soon to be complete. 
DO-235C has been published but some work is necessary to correctly adapt the test 
procedures. DO-292A schedule is impacted but some major inputs are awaited in May-July 
2022 
A major DFMC SBAS Program needs the MOPS in a short term while it seems that 
airborne developments would be based on rev B. Consensus is to release a MOPS eligible to 
TSO/-ETSO but some parts could be shifted to rev B. We now expect an ED-259A 
FRAC/OC opening later than Summer 2022 but needs May and July meeting to confirm 
closure of significant topics, hoping for a FRAC/OC opening by the end of year 
 
8.b Work Plan (All) 
 

ED-259A Appendices           Lead 

A - L5 signal spec Normative     
Complete 
>95%     

B - L1 signal spec Normative     Progressing     

C - Interference Normative   
Need 
work Not started   Sai 

D - Weighted solution Normative     Reserved     
E - Protection level Normative           
F - GPS/GAL/SBAS constellation Normative           
G - Forbidden paramters Normative           
H - FAS DB Normative           
I - Tropo model Normative           
J - Iono model Normative           
K - ISM Normative           
L - Baro aiding Normative         Fan/John Studenny 
M - Test Considerations Informative         Denis 
N - MSL reference Informative         Laurent 
O - Operation of SPID and APD Informative         Mikael/John Berry 
P - Mode switch for Gamma Informative         John Foley 

Q - SBAS for helicopters Informative         
Mike Webb/Brad 
Miller 

R - DO-229 vs ED-259 cross 
references Informative         Denis 
S - L5 Flow charts Informative           
T - GEO Bias  Informative           
U - SBAS L5 additional (Non-GEO Informative           
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SBAS) 
V - Velocity for ADS-B Informative         Vignesh/Fan 
W - Spoofing           Francois 
X - Ionosphere Scintilation             
Y - Glossary and Acronyms Informative         Kevin 

 
Dr. Hegarty remarked that this was a good plan. He asked Mr. Azoilai if he was thinking of March 2023 for 
completion of FRAC. Mr. Azoulai indicated that he was planning that. Dr.  Hegarty added that we tried to provide 
time adjustment to complete FRAC before we would update the ToR. 
 

 
 8.a Next meeting 
 

• The next WG2/62 meetings are planned as follows for 2022: 
− End of May (location undefined might become virtual), July (St Denis) and 

October (Washington, DC) 
• Request 3 days Monday/Tuesday/Wednesday jointly with WG-4 and EUROCAE 

WG-62 for next RTCA meeting 
• Short/mid-term priorities are: 
• Continue bi-weekly 3-hours Author’s group teleconferences to progress on the MOPS, 

resolving actions raised during our meetings and ensure progress of key action items 
for a FRAC/OC opening by the end of the year 

• Joint WG-2/WG-62/WG-6 meetings will be held alternatively with Author’s group 
 
This concluded Mr. Azoulai’s presentation. Dr. Ligler asked if there were any questions. None were noted and 
then called for a short break before the next presentations began. 
 
Agenda Item 4b. GPS/GLONASS (WG2A) 
Dr. Ligler reconvened the proceedings at 11:02 am. He skipped this agenda item as there was no needed 
discussion given the situation in Ukraine so he moved to the next agenda item. 
 
Agenda Item 4c. GPS/Precision Landing Guidance (WG-4), to include update on related ICAO/Navigation 
Systems Panel Activities. 
Dr. Ligler then called on Joel Wichgers and Matt Harris to begin their presentation. Mr. Wichgers started. 
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GNSS/GBAS Development Status: 
Precision Landing Guidance Working Group 4  

(WG-4) 
Report to RTCA SC-159 Plenary  

April 1, 2022 
Presented by: Joel Wichgers and Matt Harris 

(WG-4 Chairmen) 
E-mail: Joel.Wichgers@Collins.com 

Matt.Harris@Boeing.com 
 
 

WG-4 Work Products per TOR 
 
 GBAS MOPS & ICD Maintenance [NO NEW ISSUES] 

 DO-253D Change 1 GPS/LAAS Airborne MOPS 
 Three very minor issues identified in non-normative explanatory appendices – 

(WG-4 will address at the appropriate time, e.g., errata or defer until next 
update) 
 1) Appendix K: Identified a small correction/clarification for the 

Rationale for VDB Requirements Appendix [See WP-2 and WP-5 from 
October 2019 Meeting] 

 2) Appendix I: Identified minor update to GBAS classifications [WP-8 
from March 2020] 

 3) Appendix J: Identified minor clarification if ICAO SARPs change is 
approved to allow EIG > 2.75 m [See WP10 and WP-10a from October 
2020 meeting] 

 Future Documents (from Terms of Reference) 
 Initial GNSS/GBAS L1/L5 MOPS & ICD for V&V to include GPS and Galileo 

[(Dec. 2024) --Dependencies: Lag initial DFMC SBAS GPS + Galileo MOPS, and in 
parallel with ICAO NSP DFMC GBAS developing baseline SARPs development] 
 ICD: Incorporate in an update to DO-246 
 MOPS: Plan is a new document, separate from DO-253 and DFMC 

mailto:Matt.Harris@Boeing.com
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SBAS/ABAS MOPS 
 MASPS: Do not plan to develop MASPS 

 Validated GNSS/GBAS L1/L5 MOPS & ICD to include GPS and Galileo [(Dec. 
2028) – Dependencies: Lag validated DFMC SBAS GPS + Galileo MOPS, and in 
parallel with validated ICAO NSP validation and approval of DFMC GBAS SARPs] 

SC-159 WG4 Meeting Agenda 
 

 

 
 
Summary of WG-4 Only Portion of the Working Group Meeting in this Brief 
 
 Summary of the Joint Meeting WG-2/WG-4 and EUROCAE WG-62 part of the agenda is 

being reported in WG-2 Briefing to the SC-159 Plenary 
• Meeting jointly for foundational baseline SBAS and GBAS MOPS work 
• Met Monday - Wednesday 

 Summary of the WG-4 / ICAO NSP GWG Portion of the Meeting is reported in this WG-4 
Briefing to the SC-159 Plenary 

• Meeting jointly for foundational DFMC GBAS MOPS development, which will use 
DFMC SBAS MOPS as baseline 

 
2. Status and Discussion of ICAO Navigation Systems Panel 
[No Update Briefed During RTCA Meeting] 
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Timeline for DFMC GBAS Development [Note 1] 

 
Note 1: Discussion of accelerating use of Galileo in GBAS (GAST C+/D+ - L1/E1 only) [May 
result in delay DF GBAS]. 
 
 

3. Status and Discussion of ICAO DFMC GBAS Architecture 
Ad-hoc [Presented by: Andreas Lipp] 
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 Presentation by Enric Obiols Bernaus Identifying the GAST D+ Impacts to DO-253D  
(with Change 1) and ICAO Annex 10 SARPs 
 Detailed work, 6 summary pages of changes, plus initial look through the existing 

DO-253D requirements 
 Additional Issues to what was presented were identified during discussion 
 GBAS MOPS is “Add on Capability” to existing GPS/ABAS (DO-316) or 

GPS/SBAS (DO-229) MOPS 
 Plan for incorporating DF GBAS was to use DF GPS/Galileo/SBAS MOPS 

as the baseline MOPS 
 There is no GPS/Galileo/L1-only baseline MOPS that is TSO-approvable 

 Need for Such a Standard: More of an incremental certification step 
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Discussion on evolution of GBAS to DF or taking incremental step to SF GPS + Galileo will 
continue.  Significant delay in DFMC GBAS may occur by taking incremental step, especially 
since there is no baseline GPS + Galileo L1-only ABAS/SBAS MOPS. 
 
Ms. Clark then asked Mr. Wichgers for a high-level view of scenario 3. Mr. Wichgers explained that they knew 
that they could get to Cat 3 with the current standards but additional capability is attainable. What our focus next 
is, near term, to get capability into the system as soon as possible. There are discussions on many ideas but no 
decisions have been made. He just wanted to make sure this ICAO discussion was known at the RTCA level. 
 
4. Discussion of GAST A & B Standards to Support GLASS Concept [Presented 
by: Thomas Dautermann] 
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Proposed Updating GRAS MOPS (DO-310) 
Developed in 2006-2007, and PMC Approved March 2008 
 

 
 

 
 
Comments on proposal provided by WG-4, recommended that it would need to be discussed at 
the SC-159 plenary. 
 
 
5. Iono Gradient Monitoring (IGM) for DFMC GBAS 
[Presented by: Tim Murphy] 
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6. Airborne Iono Gradient Monitoring for DF GBAS 
[Presented by: Maria Cammano] 
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7. Optimal Smoothing and Monitor Strategies for DF Dual Constellation under 
Anomalous Ionospheric Conditions 
[Presented by: Jiyun Lee] 
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After this part of the presentation, Ms. Clark asked if this work is a cross fertilization process or looking at  
Our GBAS standards for their UAV consideration? Mr. Wichgers responded that this was presented to our WG 
To get our opinion as to the viability of their ideas based on work done outside of RTCA/EUROCAE. Tim 
Murphy thought it was good to bring this to our attention. Hope is that this additional work would assist in  
evaluating all considered options used in GBAS standards to tailor for UAV operations. Ms. Clark agreed it 
was a good idea.  
 
8. Shortcomings of the Precision Approach Region (PAR) Definition 
[Presented by: Vignesh Krishan] 
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WG-4 Discussed.  The current requirement is correct, and the proposed reformulation is not 
correct.  An adhoc team was formed to consider if adding a clarifying note is appropriate as a 
possible future maintenance item. 
 
9. Status and Discussion of RTCA SC-228 WG4 (UAS Navigation WG 
[Presented by: Joel Wichgers] 
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 So far, ~40 UAS Navigation Gaps have been identified 
 Current draft (Draft 004) can be found on Aeropus 

 https://aeropus.i3cloudservices.com/Group/GroupLanding/313?tab=Documents&fol
der=Document+Review%2FDO-XXX+UAS+Guidance+Material  
 Click on “Shared Documents” Tab 
 Contact Karan Hofmann / Rebecca Morrison (RMORRISON@RTCA.ORG)  

if you have issues with link 
 FRAC version expected to become available ~May 1 

 Welcome and encourage SC-159 members to review and comment on this document. 
 

10. Work Plan 
 
 Continue Joint Working Efforts to develop baseline DF GPS+Galileo/SBAS MOPS 

 WG-4 members are supporting ICAO Ad-Hoc DFMC GBAS Architecture 
Studies and IGM Meetings 

 Baseline GBAS DFMC architecture to be established in collaboration with 
ICAO NSP prior to fully launching DFMC GBAS MOPS development in 
parallel with ICAO NSP DFMC GBAS SARPs 

 Telecons/WebEx Virtual Meetings as needed 
 Next SC-159 Week: 

 Meet jointly WG-2/WG-4/EUROCAE WG-62, as well as 1 day (Thursday) for 
WG-4 

 Note: Working Papers will soon be available on the RTCA Aeropus share site. 
 
Mr. Wichgers concluded his presentation. Dr. Ligler then asked if there were any other comments or  
Questions and there were none noted. Dr. Ligler then asked if Dr. Sai Kalyanaraman was ready to present  
WG6 and 7 reports. Mr. Wichgers indicated that Dr. Kalyanaraman had been called away briefly and could  
His report be delayed somewhat. Dr. Ligler and Dr. Hegarty both agreed and suggested that it was a good  
time to propose several ToR updates. Dr. Ligler then proposed that he had 4 items to offer and so he asked  
the group to move to agenda item 5 for the updates and then we would return to 4D and E.  

 
Agenda Item 5. Discussion of Terms of Reference Updates. 
 
Dr. Ligler then offered his changes. 
1. Change Dr. Ligler’s affiliation to Texas A&M 
2. Drop DO235C from out ToR since it is complete 
3. Based on comments from Dr. Kalyanaraman, we need to schedule a plenary on July 2022 to  

Complete DO292A. 
4. Change to the dates for the DFMC MOPS. Dr. Hegarty inodiated that we need to change to March 2023  

To align WG62. 
5. A note to the Beido white paper needed to be added. There needed to be an added sentence that the  

White paper will be jointly developed with WG62 
 

https://aeropus.i3cloudservices.com/Group/GroupLanding/313?tab=Documents&folder=Document+Review%2FDO-XXX+UAS+Guidance+Material
https://aeropus.i3cloudservices.com/Group/GroupLanding/313?tab=Documents&folder=Document+Review%2FDO-XXX+UAS+Guidance+Material
mailto:RMORRISON@RTCA.ORG


40  

Dr. Ligler called for any other changes. Jed Dennis then asked if there could be an asterisk*  
review. Dr. Liger agreed and Mr. Dennis offered that in asterisk ****, the phrase “surface area 
message” be changed to “Institutional Scenarios” and moved to asterisk ***. There were no other  
suggestions and Dr. Ligler asked if there were objections to the changes. None were noted and the  
changes were approved. 
Dr. Kalyanaraman then rejoined the meeting. Dr. Ligler reviewed the July 22,2022 plenary date 
with him for any last-minute changes. There were none. Ms. Hofmann asked Dr. Kalyanaraman 
if he would provide a date for FRAC in June 2022. He responded that he would. She expressed 
concern given the DO235C work saw many changes at the last minute such that there should 
have been a consideration to go back to FRAC before sending to the PMC. Dr. Kalyanaraman  
assured her that he would work to see that this did not happen with DO292A work. Ms. Clark asked  
if he had confidence for the July date for plenary given the ICAO meeting will have passed. What is 
the desire for the July timeframe vs. going to the October 2022 plenary. Dr. Kalyanaraman responded 
that he needed to get the data out to ED-259. Dr. Ligler added that we have changed the DFMC  
MOPS to March 2023. Mr. Mabilleau expressed that it would be helpful to have the technical details  
In July 2022 to continue their work on European documents (ED-259). We don’t need the DO-292A 
Document. 
Ms. Hofmann then stated that we will plan for July and if it slips, we will go to the October date. 
Mr. Mabilleau expressed that they needed time to coordinate work from DO-373 as well for ED-259  
Such that they would keep current version of ED-259A until a meaningful revision could be made. 
Given the ensuing discussion, Dr. Ligler asked if it made sense to move the MOPS for DO-373A from 
October 2022? The group tended to think this might be a good option. Denis Bouvet asked if we  
needed better antennae performance from DO-373 perspective to which Dr. Kalyanaraman answered  
that some things can be resolved but not all. To this, Dr. Ligler recommended that March 2023 as the  
FRAC date and asked for dates for the plenary for WG6 plenary in July. It was decided the July 22nd 
From 9am to noon would be the date and time. Dr. Ligler then closed the discussion on the ToR and 
moved back to agenda item 4D and E. Dr. Kalyanaraman asked to start with WG7 first so the group 
moved to agenda item 4E. 
 
Agenda Item 4e. GPS/Antennas (WG7) 
 
Dr. Kalyanaraman began his presentation. 
 
                           Status 
 

• RTCA/DO-373 – DFMC Antenna MOPS has been published 
• Currently in maintenance mode 

• In support of compatibility with Iridium Certus updates are needed to improve: 
• Compression point spec  
• Antenna selectivity 
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              Items to consider for update 
 

• Based on feedback from receiver OEM’s  
• Increase Antenna 1dB Compression point to +10 dBm from 1618 MHz 
• Increase CW interference mask to +8 dBm from 1618 MHz 
• Improve antenna selectivity at 1618 MHz+ to 50 dB (matching 1626 MHz) 

• One of the antenna OEM’s also proposed to update the axial ratio spec –  
• Limit axial ratio spec (of 3dB) to 5 degrees off boresight (vs 40 degrees off boresight)  
• Item is under discussion within the group. DLR has brought forth additional material that has been 

shared on the workspace. Need further feedback from antenna OEM 
• Further discussion needed on the antenna DGD across aspect angle (across L1/L5) 

• Need support from WG-2/4/62 to this end. What is the ask on this DGD from the antenna ?   
• Plan to finalize changes to DO-373A and close FRAC by Oct 2022 

 
 
Group delay differential  - L1/L5 across aspect angle 
 

 
 



42  

Matt Harris asked if what was displayed in the graph is what is needed. Dr. Kaylanaraman 
responded that this was the important question. Is the red curve enough in order to meet all  
operational desired requirements. If not, then what is needed. There were no other questions  
so, Dr. Kaylanaraman continued to the WG6 report. 
 
  

Agenda Item 4d. GPS/Interference (WG6), to include update on related ICAO/Navigation 
 

Agenda 
 
 

• DME/TACAN Impact on GNSS L5/E5a   
• GNSS L5/E5a Implementation Losses             
• Findings from DO-235C     
• Io Terrestrial Component at L5/E5a   
• L5 GNSS/SBAS link      
• Update on Analysis of DME/TACAN Multipath at Low Altitude   
• GPS L5 GAL E5a SBAS L5 Acquisition Thresholds   
• DO-292A document restructuring and updates 

 
Total Implementation losses 
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Implementation loss discussions – Correlation loss GPS 
 

 
Correlation loss SBAS 
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DO-235C Findings – WG62/WG2 discussions 
 

 
 
 
 

Comments processed – EUSPA 
 
 
 

 
 



45  

Terrestrial emitter impacts 
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GPS/SBAS L5 Link at FL400 (US) 
 
 
 
 

AC Location 41.00 -75.50 12192    
 30-SV      

Source           Vic GPS L5 I0 
dBW/Hz  I0/N0   SBAS I0  I0/N0 

GPS L5 -208.11 0.154525    0.154525 
Galileo E5a -209.5 0.112202    0.112202 
SBAS -215.4 0.028840    0.028840 
Beidou-27M -208.5 0.141254    0.141254 
QZSS       
NAVIC          
GNSS I0/N0 tot  0.436821    0.436821 
       
Aero Case Emis -206.440 0.227001    0.227001 
Other Aero Cum -207.6955 0.17    0.17 
Aero Total  0.833822    0.833822 
       
Non-Aero onbd -209.96    -209.96  
Non-Aero gnd -212.398     -212.398   
Non-Aero +SM -202.000 0.630983   -202.000 0.630983 
       
I0,WB/N0  1.464805    1.464805 
       
PDCb & RI 0.635953 0.953417   0.635953 0.953417 
N0,EFF/N0  9.389505  N0,EFF/N0  9.389505 
N0,EFF dBW/Hz -190.274   N0,EFF dBW/Hz -190.274  
GPS  C (5 deg) -161.000   SBAS C (125W) -159.273  
C/N0,EFF 29.274   C/N0,EFF 31.000  
Min CNIR 28   Min CNIR 31  
Margin (dB) 1.274   Margin (dB) 0.000  
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L5 Acqsn threshold discussions 
 

 
 

WG6/2/62 – Joint session – test cases and procedures 
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TTFF req – DMS 306 
 

 
 

DO-292A document restructuring and updates 
 

• Goal:  
• 292A FRAC closure target (plenary approval) – July 2022 (ties into the 

timelines of other docs) 
• 22 or 29 July 2022 

 
 
Dr. Ligler ask for questions on the presentations and there were none. He then moved to item 9. 
 
Agenda Item 9. Date and Place of Next Meeting 
 
Dr. Ligler asked the group to decide on dates for the March 2023 meeting. There is a desire to get these dates  
as quickly as possible to WG62. After some discussion the group decided that WGs to meet March 27th  
through March 30th with the plenary being held on March 31st. He proposed these dates to the group and they  
were approved. Dr. Ligler then moved back to previous agenda items. 
 
Agenda Item 6. Action Item Review. 
 
There were no action items to review. 
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Agenda Item 7. Assignment/Review of Future Work 
 
There no Future Work to assign or review. 
 
Agenda Item 8. Other Business 
 
Ms. Clark indicated that she was made aware of a commenter/submitter that raised an issue for FRAC 
for DO-384 and then was not invited to the FRAC. She will coordinate Ms. Hofmann to find the specific 
item. Mr. Wichgers will send the comment sheet back to Ms. Hofmann as well. Dr Ligler then indicated that 
we would take this an action item for the committee. 
Dr. Ligler then reviewed all future plenary dates that are currently scheduled. He asked group for any other 
comments. In closing he asked Dr. Hegarty for any further comments as well. He had none. 
 
Agenda Item 10. Adjourn 
 
Dr. Ligler thanked all participants and adjourned the meeting at 13:35 
 
 
 
CERTIFIED as a true and accurate summary of the meeting. 
 
 
 
-S-                                     -S- 
Dr. Christopher Hegarty Dr. George Ligler 
Co-chairman                         Co-chairman 
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