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 	General

The GBAS Working Group (GWG) met in a hybrid meeting from Nov 28th – Dec 1st, 2023.  A joint GWG/SWG session was held on Nov 29th, 2023.  The agenda for the meeting is given in Attachment A.  A list of working papers and information papers considered by the group is given in Attachment B.  The GWG reviewed 11 working papers and 11 information papers.  During the meeting the group failed to reviewed the action items list (see Attachment C) and discussed the future work program (see Section 13.0).

Status of GBAS – Agenda Item 1b.

The meeting began with the usual general discussion of the status of GBAS in States and organizations.  Two information papers were submitted and verbal status was given by a number of States and organizations.
IP 3 – GBAS Status Update and Operational Experiences in Australia
This paper presents an update on Australia’s GBAS implementation, information on GBAS events observed at Sydney and Melbourne and an update on the number of GLS capable aircraft operating into Australian airports that are GBAS equipped.
IP 16 – EUROCONTROL GBAS activity status
This IP contains the EUROCONTROL GBAS implementation status updated to November 2023.  A detailed EUROCONTROL activity status has already been provided in JWGs/10 IP13, so this IP covers mainly the activities in 2023. Where in the past SESAR project execution has dominated, now the submission for the next phases is the principal activity. Coordination activities are continuing through LATO and I-GWG meetings, as was the case prior to the Pandemic. 

With I-GWG/22 in San Francisco in June 2023, a full meeting schedule has resumed again with a even more complete programme expected for 2024, where DFS and Fraport are inviting the community to Frankfurt airport June 4-7. LATO meetings have resumed as well with a visit at the ZHAW Winterthur on October, where GBAS use for drones and alternative datalink demonstrations were the highlights. The next LATO meeting will follow in late Fall 2024.

One implementation-oriented European GBAS project with EUROCONTROL contribution has been awarded this fall and should start towards end of 2023, while the submission for a second, more iono-research oriented one was submitted and a third proposal for more widespread implementation is in the preparation phase.

In the meantime, practical implementation of GAST E in a prototype ground station has started (JWGs/11 IP12) and backwards compatibility testing with legacy MMR’s will be performed in December.

Other DFMC activities are the datalink estimate (JWGs/11 IP15), the preparation of the DFMC GBAS Positioning service (JWGs/11 IP10) and the update of the GCID/APD analysis (JWGs/11 WP21).

Unfortunately, work on the GBAS manual could not be progressed as rapidly as envisaged (JWGs/11 WP20).  

The European GBAS iono model maintenance using the GIMA toolset is performed with continuous data collection and evaluation and its financing has been secured until at least the solar maximum in 2025.

Over the summer, data processing improvements have been the main focus of this activity.

The PEGASUS toolset is being continuously expanded and tested as validation tool for all GNSS augmentations, including DFMC monitor validation and RAIM implementation. It is maintained compatible with the avionics testbed, the experimental ground station and similar stakeholder initiatives throughout Europe and the world.
Other PEGASUS extensions are ongoing in the ARAIM, radio frequency interference (RFI) detection, SBAS and DFMC GBAS concept areas.

The flygls.net GBAS station map is now available on EUROCONTROL’s PBN portal at: 
https://pbnportal.eu/epbn/main/PBN-Tools/FlyGLS.html  (Figure 12).
Updates are done at irregular intervals and any inaccuracies will be gladly corrected following a mail to gbas-contact@eurocontrol.int .

IP -16 also includes very interesting data concerning the levels of GBAS airborne equipage.  The data shows that over 35% of the fleet is equipped.  Noteworthy is that at several airports in Europe the number of GBAS-equipped approaches is over 50% in one case even over 70%. Details can be found in the respective LATO and I-GWG presentations.

Oral Reports on the Status of GBAS
The GWG meeting went around the room to get oral status reports from the any States or organizations willing to a status report.
Status of GBAS in Spain
GBAS CAT I has been operational in Málaga airport since May 2014, 24 hours a day. A significant TMA restructuring entered into service in November the 2nd, and since then, GBAS provides CAT I service also to runway 12, using a 3º-degree slope. The expansion to all four runways is currently planned for 2025.

ENAIRE, as air navigation service provider, works together with AENA, the airport operator, towards the implementation of a GBAS service in Madrid. Currently, the possibility to implement GBAS CAT III based on GAST D is being assessed by AENA for Madrid Barajas Airport. Such service would provide the airport with an alternative to ILS CAT III procedures, with equivalent performance.

Work on DFMC GBAS is expected to be resumed soon thanks to the EDGAR project (EGNSS DFMC for GBAS bAsed operations) under the Horizon Europe Programme. EDGAR is in grant agreement preparation phase and aims to further develop and validate the DFMC GBAS solution and to facilitate CAT II service to GAST C users based on GAST D with EGNSS integration.

The experimental GBAS CAT III systems installed in Tenerife North and Barcelona airports in the frame of SESAR are still running for research purposes. The GBAS datalogger in Tenerife will be used in EDGAR for DFMC GBAS validation in low latitude regions prone to adverse ionosphere.

GBAS Status in the US
There are no major new activities to report.  GBAS operations at the three GBAS-equipped airports in the US continue (Houston, Newark, and San Francisco). Work by the Port Authority of New York & New Jersey (PANYNJ) is progressing on new GBAS installations for New York’s LaGuardia and JFK airports with completion expected in late 2025 to 2026 timeframes, respectively. San Francisco met a major milestone in that GLS is now included on the 7110.308 closely spaced parallels for 28L/R and 19L/R. Three additional airports in the US are now looking to adopt a GBAS ground facility as well: Detroit, Minneapolis, and Denver. The Detroit Airport Authority is currently waiting for the official/formal request from Delta Airlines but plans are to move forward with an installation. Minneapolis has noted some VDB challenges but the project is moving forward with an expected installation date sometime in 2025. Denver is in the investigation phase now, and no concrete dates have been established as of this meeting. Additional detail can be provided at future meetings should the installation at Denver mature past the investigation phase.

The FAA has continued to conduct ionospheric vigilance activities in order to ensure that the current CONUS GBAS threat model remains valid. As Solar Cycle 25 ramps up (with an expected peak in January 2024 through October 2024), a steep increase in the number of events of interest has occurred. The data is under review and thus far, no points exceeding the existing CONUS threat model have been identified.

The FAA & EUROCONTROL will co-chair the 23nd International GBAS Working Group, which will take place in Frankfurt at FRAPORT premises on June 4th through the 7th, 2024. The calling notice will be sent around the end of calendar year 2023.

Status of GBAS in France
DSNA is mainly involved in the work related to the definition of the GBAS dual-frequency multi-constellation concept.

DSNA will take profit of Toulouse installation (MLA and VDB antennae) to do data collection on DFMC concept.
 
DSNA is involved in Eurocae WG28.

DSNA will not install a GAST-D station in the frame of the CINEA Call.

Preliminary study on the benefits of GBAS on Parisian Airports (ORY & CDG) will be conduct on capacity in LVP condition (to compare with wide network antennae of last ILS generation), green trajectories, etc. Siting study will also be performed to protect areas that could host a GBAS facility.
GBAS Status in Singapore
Singapore is in the midst of engaging the safety consultant for GBAS implementation and operationalization. The tender for the system implementation is expected to be called in Q1 2024.
Indra Navia Status:
Indra Navia continues to support the DFMC GBAS standardization, and to work on processing and monitoring algorithms for DFMC GBAS whilst looking for opportunities to commercialize a GAST D ground station. In addition, Indra Navia continues to support the Norwegian chain of SCAT-I stations, and will continue to do so at least to the end of 2025. The first station entered into operation in 2007. 
Status of GBAS at Boeing
Matt Harris from Boeing reported there is essentially no change in the status of Boeing with respect to GBAS.  Boeing offers GLS GAST C capability as a basic feature on 787, 747-8, 777-9 and will do so on all future new models.  GLS Cat I has been a selectable option on 737 since certification in 2005, with now nearly 100% uptake on production deliveries.  There are nearly 4,000 Boeing airplanes operating today with GLS GAST C, growing by more than 500 airplanes per year with nearly 5000 GAST C activated airplanes on order.  Boeing currently offers GLS GAST D Cat II/III capability for 777-9 as a selectable option with Collins Aerospace third generation multi-mode receivers.  Entry into service for the 777-9 is scheduled for 2025.  Customer demand for the option has been high.  Incorporation of GAST D GLS Cat II/III on other production models is under study.

Boeing is actively leading industry standards development for Dual-Frequency Multi-Constellation GBAS capabilities that will enhance availability and robustness of GLS to be implemented in the 2030 and beyond time frame.  Boeing continues to support manufacturers, operators, and air navigation service providers in deployment, certification, and operation of GLS.  An example includes support for operator applications for operational approval of Category II operations using the existing fleet of 737, 747, and 787 GLS GAST C aircraft in the US and Europe.  Boeing also provides operational and environmental analysis for emissions and noise, procedure designs, cab simulations, flight demonstration planning and execution with portable GBAS equipment, safety case support, and GLS benefits analysis.

Agenda Item 1c: Coordination with other Panels and Groups on GBAS
IP 16 - RTCA SC-159 Status 
This information paper presents the status and progress of RTCA Special Committee (SC)-159 with focus on the Ground Based Augmentation System (GBAS) standardization activities within RTCA. RTCA SC-159 is a committee that has been established to produce and maintain a suite of minimum operational performance standards (MOPS) and other documents for aviation equipment using one or more Global Navigation Satellite System (GNSS) core constellation as augmented by aircraft-based, ground-based, and satellite-based augmentation systems (ABAS, GBAS, and SBAS, respectively).
Within SC-159, working group 4 (named the “Precision Landing Guidance Working Group”) is tasked with developing GBAS standards.
This paper:
· Includes a list of deliverables and the planned development schedules for all the deliverables currently identified in the RTCA SC-159 terms of reference.
· Provides a status of the various RTCA SC-159 activities.
· Identifies all the known maintenance items for DO-253D change 1 (the LAAS MOPS – which is also often referred to as the GBAS MOPS)
· Includes in an appendix the most recent GBAS working group development status presentation to the SC-159 plenary.
The NSP is invited to note the status of RTCA GBAS activities. It is important to communicate and remain aligned with GNSS standards developments activities and schedules among RTCA SC-159 and the ICAO NSP (as well as with other organizations).
Oral Report on EUROCAE WG-28 Activities:
Linda Lavik gave an oral report on the status for EUROCAE 28 GBAS related activities.

EUROCAE published Change 1 to ED-114B in 2022. This Change includes material requested by EASA in order to support an approval process. In addition, it covers several other topics including the same airport compatibility material developed mainly by Felix Butsch, the former rapporteur of the Spectrum Working Group. The work ongoing for the moment is related to DFMC GBAS, and will result in a report that identifies changes needed in the current ED-114 in order to include DFMC GBAS. 

Agenda Item 1.d) GNSS/GBAS Manual 

WP 20 - Updated Plan for the GBAS Manual
This paper assembles and references past activities on development of a GBAS Manual as separate Volume of the GNSS Manual to provide a basis for the future work. The paper also proposes a tentative timeline for completing the activity.
Due to unavailability of the ad-hoc lead, no work could be completed since the last meeting, the schedule dates were updated as a consequence.

W 20 includes an outline for the GBAS Manual with known sources for the material identified where possible.
Major events of a tentative timeline are:
· Definition of writing assignments (drafting ad-hoc) – Q1/24
· Submission of draft sections (to drafting ad-hoc)– end Q2/24
· Submission to GWG for comments – Q3/24
· Submission to NSP for comments – Q3/24 or Q1/25
· Formal approval by NSP – Q3/25
In order to achieve the completion of the draft sections, it is proposed to proceed with monthly teleconferences from January 2024 to June 2024, replaced by GWG meetings during the NSP meeting months.

[bookmark: _Ref88046276]Agenda Item 2.a VDB Related Issues
Joint Meeting of GWG and the Spectrum Working Group (SWG)
A joint session of GWG and CNTWG was held on the morning of Nov 29th, 2023.  The joint session considered 2 papers related to GBAS VDB: WP 6 and WP 18.  In addition, two papers of general interest to all working group were taken:  WP 9 and IP 2.

Additional details on the discussions of these papers can be found in the SWG report for JWGs/11.
WP 6 - Proposed changes to DOC 9718, Volume II on GBAS frequency assignment planning
This paper presents modifications to the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation, Volume II, Chapter 6 on GBAS/VDB frequency assignment planning. These modifications include:

· Clarifications and corrections of the Designated Operational Coverage (DOC) for the GBAS/
· Optional use of the Airborne Correction Factor (ACF) in frequency assignment planning

This paper is in response to action items NSP SWG 16/01 and 16/05 
Action by the meeting is in paragraph 3.

For additional details on the discussion of this paper see the SWG report.
WP 18 - Discussion of FCC Notice of Proposed Rulemaking for FM Broadcast Signals 
This working paper is intending to provide ICAO Navigation Systems Panel (NSP) members information regarding the August 22, 2023, Federal Communications Commission (FCC) Notice of Proposed Rulemaking (NPRM) for FM broadcasters.
This paper presents a summary of the FCC FM Broadcast NPRM, and it describes a potential concern to aviation Very High Frequency (VHF) Navigation Equipment used on aircraft and used as part of VHF Navigation Services monitoring and flight inspection. Such VHF Navigation Equipment may include: Ground Based Augmentation System (GBAS) VHF Data Broadcast (VDB), Instrument Landing System (ILS) Localizers (LOC), and VHF Omni-directional Range (VOR).

The intent of this paper is to make stakeholders aware of the potential issue, recommend that relevant stakeholders take action to analyze the potential for interference and to test equipment to determine the extent of the potential issue, and recommend that stakeholders participate in the efforts to resolve the potential issue.

For additional details on the discussion of this paper see the SWG report.

WP 9 - Preparation of a report to the ICAO Council on recent GNSS interference incidents REVISED
In recent months, unusual levels of GNSS spoofing events affecting aircraft were experienced in several FIRs in the MID region . In response to these events, following an oral update provided by the Secretariat, the ICAO Council requested that the Secretariat prepare a more detailed written report, including on mitigation measures to protect existing air navigation systems from such interference, for consideration by the Council, in due course.

For additional details on the discussion of this paper see the SWG report.
IP 2 - Coordination with Flight Operations Panel on Global Navigation Satellite Systems (GNSS) Disruption Operations’ Standards
The United States sees a need to standardize the baseline operational response to GNSS Disruption, and presented a Working Paper (Appendix) at the Flight Operations Panel (FLTOPSP) 10th Meeting in October, 2023. The United States recommended the FLTOPSP consider providing input to ICAO’s GNSS Manual on internationally accepted operational guidance during a GNSS disruption

For additional details on the discussion of this paper see the SWG report.


Agenda Item 4.a DFMC Concept Paper
WP 20 – Draft DFMC GBAS Concept Paper
This paper presents a partial mark-up of the GBAS Concept Paper.  An initial version of the concept paper was presented as JWGs/10 WP 20.  The idea is to start with the Concept Paper developed for GAST D development and modify it to add any changes necessary to support Dual Frequency Multi-Constellation (DFMC) GBAS.  The resultant DFMC GBAS Concept Paper is anticipated to play the same type of role in the development of DFMC GBAS that the original Concept Paper played in the development of GAST D and the Single Frequency GBAS to support CAT II/III.

This draft version of the Concept Paper attached to this paper has some additional edits and captures the expanded set of approach service types that was agreed to at JWGs/10.  Otherwise, minimal progress has been made on updating the Concept Paper due to a lack of resources.

The meeting was invited to:

1) Review the attached draft DFMC Concept Paper in detail
2) Note the progress in developing the update
3) Discuss the open issues identified in the review of the document
4) Identify other open issues to be addressed by the drafting ad-hoc group
5) Discuss a plan for further development of the Concept Paper.  Specifically a volunteer to be the leader/editor of the paper development going forward should, if possible, be identified.

The group reviewed the document, but not in great detail.  In general, the group agreed revision of the paper was a useful and important tool which should be used in development of DFMC GBAS.   It was reaffirmed in general that the update to the concept paper should be pursued.  A call was made for a focal/leader in the development of the paper.  As there were no immediate volunteers, a general action was given to the group to consider taking on this role.

Agenda Item 4.c, DFMC SARPs Development 
WP 7 - SBAS RANGING SOURCE IN GBAS
This working paper discusses the use of SBAS ranging source in GBAS. For DFMC GBAS, use of SBAS ranging sources are proposed to be excluded. This paper identifies descriptions related to the SBAS ranging source in existing GBAS SARPs, ICD, and MOPS for GAST C and D. Although there is no known implementation of GBAS with an activated SBAS ranging source function, it is not recommended to remove SBAS ranging source entirely from GBAS, because a lot of work would be required if they were removed.

The meeting was invited to:
a. discuss whether the SBAS ranging in existing GBAS (GAST C and D) should be kept or removed;
b. discuss whether the SBAS ranging in DFMC GBAS should be supported or not; and
c. discuss any relevant matters as appropriate.

After discussion, the group agreed that SBAS ranging would not be removed from the SARPs for the legacy services (GAST A through D).  The group further agreed that DFMC GBAS will not use SBAS ranging.  These decisions were captured in the issues matrix used by the DFMC GBAS SARPs drafting ad-hoc.

WP 13 - COMPENSATING FOR CLOCK OFFSETS IN GROUND RECEIVERS FOR GAST E
The ICAO DFMC SARPs Drafting Group is working on a draft SARPs for next generation GBAS based on Dual Frequency Multi-Constellation (DFMC). This paper treats measurement synchronization between GBAS and the airborne user. In order to synchronize and broadcast the ground measurements, clock offsets are estimated and removed prior to broadcast. The use of raw pseudorange corrections is proposed as one way to handle limited VDB capacity. In this scheme synchronization of ephemeris data will be necessary between GBAS and the airborne user.

The meeting is invited to:

· Note the information in the paper and take it into consideration in the further work on converging on a concept for DFMC GBAS.

During the discussion of the paper, it was noted that there are two possible methods for reconstructing full resolution pseudo-ranges from MT 23 uplinks.  One method relies on synchronization of ephemeris between the ground and the airborne.  The other does not, but suffers from ‘pseudorange ambiguity’.  Some new ideas for detecting and correcting for incorrect computation of the pseudorange ambiguity were suggested.  The group acknowledged this an area for further research. 
WP 15 – Draft DFMC GBAS Annex 10 Changes Version 0.9
This paper presents a draft set of Annex 10 changes to introduce DFMC GBAS.  This is version 0.9 of the draft and although a lot of progress has been made, significant work still remains to be done.  The draft is being shared in order to support a review by the full GWG during JWGs/11.

In addition, the paper presents some rationale used in the development of this version of the draft and identifies a number of open issues to be addressed as the development continues.

The meeting was invited to:
1. Review the attached draft SARPs change proposal,
2. Note the progress of the drafting ad-hoc group,
3. Discuss the open issues described above and provide guidance on the direction to be taken in resolving the issues,
4. Identify other open issues to be addressed by the drafting ad-hoc group.

The GWG spent several hours doing a paragraph by paragraph review of WP 15.  Several new unresolved issues were identified and logged into the issues matrix used by the SARPs drafting ad-hoc to organize their work.

Based on the decision at the last GWG mtg at JWGs/10 the updated SARPs includes only 5 new approach service types.  

This draft version 0.9 of the proposed SARPs update suggests renaming the full DFMC GBAS service level as GAST E and then the single frequency Service types on L5 would be GAST C2 and GAST D2 as analogues to GAST C and D on L1.  Further, it was decided that single frequency services GAST C1 and D1 would be introduced to implement GAST C and D analogues on L1 without use of MT 1 and MT 11.  Some work has been done to add the appropriate requirements.

The group (once again) did not get through the entire draft SARPs change proposal, but the detailed review was effective at uncovering open issues and get group consensus on the way forward.

WP 17 – Recommend DUFMAN Follow on Analysis to Support DFMC GBAS Standardization Activities 
This paper recognizes the excellent work completed on the Dual Frequency Multipath Model for Aviation (DUFMAN) project and recommends that the processing of the data collected and analyzed under this project be extended to better address the needs of Dual Frequency Multi-Constellation (DFMC) Ground Based Augmentation System (GBAS).

The DUFMAN project developed and validated airborne multipath and Antenna Group Delay Variation (AGDV) error models for single frequency smoothed (for both L1/E1 and L5/E5a) and dual frequency Iono-Free smoothed pseudoranges with a 100 second smoothing time constant for GPS and Galileo satellite measurements collected during an extensive flight test campaign.

However, there are some potential differences between the models developed with a DFMC SBAS focus and those error models that would be most beneficial for GBAS (e.g., analyze model impact over an extended range of smoothing time constants, Divergence Free smoothing, etc.).  The authors of this paper believe it is important to extend the DUFMAN work (additional data processing and analysis) using the flight test data already collected to support analysing and standardizing DFMC GBAS.

The group discussed the paper, agreed that the work described in the paper is important.  The data appears to exist, but the budget and resources to repeat the analysis have not yet been identified.  

WP 21 - Update of APD and GCID Coding
The DFMC GBAS concept paper (NSP7 WP25) had contained initial thoughts on APD and GCID coding for DFMC GBAS in its Appendix D.  These have been dertemined to need additional discussion. This paper reviews the remaining aspects and proposes some improvements.

The DFMC GBAS concept paper (NSP7 WP25) had contained initial thoughts on APD and GCID coding for DFMC GBAS in its Appendix D.  These have not covered all possible application cases and the GWG determined that additional discussion was needed.  Section 2 takes up the material in WP25 Appendix D, while section 3 lists the known remaining issues. Section 4 translates the existing material into the GAST E/D1/D2/C1/C2 nomenclature and section 5 proposes actions for the meeting.

The meeting was invited to:
· Note the ongoing work on defining APD and GCID for DFMC GBAS
· Discuss the proposal in section 4 of the paper, notably 
· the proposed elimination of submodes C1 and C2;
· the possibility of using a functioning but unmonitored GS (GCID=0);
· the simplified diagram, adding only GCID=4 and APD = 4 and 5;
· the impossibility, following the argument in section 4.7.2.c, to disable GAST C on individual FAS outside specific sigma inflation for legacy receivers independently of GCID or APD setting. 
· Decide on the final set of coding to be applied in the DFMC GBAS SARPS and whether the paper is used only for validation or also as basis for guidance material
The paper was presented and discussed by the group.  The group noted the proposal to eliminate the submodes of C1 and D1, but decided not to until it was clearer that they were not needed (or not practical).  The group discussed the need to be able to disable GAST C on individual FAS and a means to achieve this was suggested during the discussion.  Flimsy 6 was produced documenting the suggestion.   During later review of the draft version 0.9 of the DFMC GBAS SARPs it was noted that the draft is in agreement with the proposed treatment of GCID and APD in WP 21 with the exception of the tuning scheme modifications suggested in Flimsy 6.  An action was logged to introduce these changes and any other associated requirements into the next draft.
Flimsy 6 – Update to some aspects of WP21 as regards the coding of GAST E only approaches (section 2.7 2c)
These flimsy documents a concept that was brought up during the discussion of WP 21.  Specifically, the proposed technique would use a modification of the tuning algorithm to ensure the legacy receivers will not be able to select approaches that are intended for GAST E only.
IP 4 – DFMC GBAS Ionosphere Monitor Validation by Flight Data
This paper introduces results of DFMC GBAS ionosphere monitor validation by using flight data obtained with the DFMC GBAS testbed.

A DFMC GBAS testbed has been installed in Ishigaki, Japan and is being operated continuously. Data obtained in two flight data collection campaigns were analyzed to evaluate the ionosphere monitor metric. Divergence-free smoothing (600 seconds) outperforms single-frequency smoothing (100 seconds), but carrier-phase-based monitoring was even better and promising. Flight data under strong ionospheric conditions were obtained in the flight data collection campaign in October 2023 and are being analyzed. Next flight campaign is being planned in March-April 2024.

The paper was presented and discussed by the group.  This flight test data, particularly the data taken during active ionospheric conditions will be very valuable in demonstrating the performance of the DFMC GBAS architecture.
IP 7 -  Carrier- Phase Based Ionospheric Gradient Monitoring for DFMC GBAS Using Ground Data
To support standardization of DFMC GBAS, field data from the Indra Navia GBAS prototypes have been used to evaluate the nominal performance of the ionospheric gradient mitigation envisaged for DFMC GBAS. In this paper we investigate the performance of carrier-phase based ionospheric gradient monitoring. Its performance is superior to smoothed pseudorange based monitoring, but not as good as the theoretical performance models suggest.
IP 8 -  Managing Long Time Constant and Variable Rate Carrier Smoothing for DFMC GBAS
The attached paper was presented to the Institute of Navigation (ION) during the GNSS+ conference in September of 2023. The paper discusses how carrier smoothing should be managed for Dual Frequency Multi-Constellation. The paper attempts to capture the concept behind use of multiple smoothing types with multiple smoothing time constants including variable rate smoothing. The paper is provided here for discussion by GWG and as a reference for continued development and validation as the DFMC GBAS SARPs mature.
IP 10 -  Initial Thoughts on the DFMC Positioning Service
This cover paper summarizes the discussions at RTCA on thoughts of a Positioning Service for DFMC GBAS.  The attached presentation was presented to the RTCA SC159 WG4 meeting in October 2023. An animated discussion followed.   The group remarked that unlike presented, the requirements were specifically derived for the PBN requirements and the positioning application and not only adapted from what was already possible from the approach service. Discussion centred especially on the need for a 3D positioning service, which has not yet been defined for DFMC ABAS and SBAS.  Requirements for autonomous operations are not yet stable and at the moment work has been centered on 2D taxi operations.  It may be necessary to think of two services, one for area navigation (geometric vertical height for PBN) and one for future application. 
The summary presented to the SC-159 Plenary considered the following elements:
· DFMC GBAS offers opportunity to define new DCPS with vertical service
· Integrity, Time-to-Alert, Continuity, Service Volume would need definition
· Performance would depend on envisioned operations to be supported
· A new DCPS could enable new services, but support must be built in from the start
· Food for thought during DFMC GBAS development
· WG4 Discussion
· • General agreement that new DCPS service could be defined, if benefits exist
· • Consideration for GBAS DCPS benefits revealed that DFMC ARAIM and SBAS already are missing a vertical positioning service distinct from precision approach services, so service should be explored for all DFMC GNSS
· • Group noted that DFMC GAST C/D/E positioning service would not likely support stand-alone relative nav for surface ops or any service with very small alert limits, but trade studies are required to confirm this - RTK service in the future may be needed.
IP 11 - L5/E5A-BASED FALLBACK MODE FOR DUAL-FREQUENCY MULTI-CONSTELLATION GBAS
The future architecture for Dual-Frequency Multi-Constellation Ground-Based Augmentation Systems (DFMC GBAS), known as GBAS Approach Service Type (GAST) E, is designed to rely on measurements from two frequency bands, specifically L1/E1 and L5/E5a. However, unintentional Radio Frequency Interference (RFI) could affect one of the frequencies, potentially leaving GBAS with just a single operating frequency. In such a scenario, GAST E cannot function as intended, necessitating the definition of single-frequency fallback modes, either on L1/E1 or L5/E5a, to maintain CAT III service. This information paper describes the adaptation of the main existing GAST D monitors for anomalous ionospheric gradient mitigation to operate in the L5/E5a frequency band and evaluates their performance to assess if a L5/E5a-based equivalent GAST D mode (so-called GAST D2) would have sufficient performance or would require further adaptations. The evaluations are carried out under both nominal and anomalous ionospheric conditions using real data collected by the Multipath Limiting Antennas (MLAs) installed at Tenerife Norte Airport and a user ground receiver located within the protected area of the airport. Results show the need to adjust the monitoring thresholds for L5/E5a and the suitability of the adjusted thresholds to detect high ionospheric activity.

The paper was presented and the group discussed the results.  It was noted that the paper is encouraging that no particularly difficult problems have been identified for implementation of the DFMC GBAS single frequency fallback service Types D2 and D1. 
IP 12 - NavPos Initial Experiences during MT23 Implementation
Principally to test backwards compatibility aspects, an initial real-time implementation of the DFMC GBAS messages has been undertaken, using a prototype ground station and software monitor. The presentation describes the issues encountered and proposes improvements. Although an earlier version of the proposed messages types was used, many results will be usable to further improve the message definitions based on the discussions at JWGs/11.

The presentation also shows initial results of GBAS transmission via another datalink (i.e. LTE).

The paper was presented and the group discussed the results.  The very interesting results concerning the use of LTE for delivering the GBAS service stimulated an animated discussion of the potential uses which might require a different datalink.  So-called new-entrants such as Urban Air Mobility (UAM) operating Vertical Take Off and Landing (VTOL) into vertiports will require some kind of high precision, high integrity positioning. The VHF data broadcast used by GBAS thus far was developed for fixed wing operations into runways and would not be able to provide suitable coverage for many of these new entrants.  Also, there isn’t enough VHF spectrum to support the hundreds of new vertiports that are anticipated to be deployed to support UAM VTOL. 

IP 13 - ADAPTIVE AIRBORNE IONOSPHERIC GRADIENT MONITORING FOR DUAL-FREQUENCY GBAS
Decorrelation of the ionospheric error with distance is one of the critical aspects to ensure the integrity of Ground Based Augmentation Systems (GBAS). Therefore, ionospheric monitoring is of great importance, especially when designing future service types. The use of a second frequency opens up new monitoring approaches, facilitating the task, but potentially limiting system availability in situations where few DF satellites are available.
To compensate for this, the measurements available to an airborne GBAS user can be utilized to derive a probability for large anomalous ionospheric gradients currently acting between the aircraft and the local GBAS station. For this purpose, two activity detection metrics are introduced: the first one is based on the total ionospheric delay difference between ground and air, and the second uses a cumulative sum (CUSUM) based monitoring approach of the rate of change of ionospheric delay difference estimates. 
Based on a large simulation dataset, the detection capability of the new approach and subsequently the potential to reduce ionospheric protection levels under nominal conditions are evaluated. Finally, the monitoring is applied to a measurement dataset from an experimental GBAS facility to evaluate the potential to improve nominal availability in the presence of significant local multipath. Overall, the results indicate the potential to improve the availability of dual-frequency GBAS, especially in situations where few satellites are available, such as when using a single constellation, while being able to detect ionospheric activity before the onset of harmful errors for an aircraft on approach.

The paper was presented and discussed by the group.  It was note that the results are consistent with the results presented in IP 4.
IP 15 – DFMC Data Link Load Estimate Update
This paper presents an update of the estimate of data link options as initially contained in Appendix A of the DFMC GBAS concept paper and presented as JWGs/10 WP24. It concentrates on the changes since Spring 2023 with the raw data transmission concept (GAST E) since the presentation in May 2023 and integrates material prepared for ION GNSS+ 2023.

The scenarios explored in the paper show that the VDB datalink bandwidth is sufficient for a minimum GAST C and D service even when only using 4 slots and backwards compatibility with legacy receivers seem well feasible for transmission of GAST E data from three to four reference receivers, if a 3-4s update rate of the GAST E data is possible. With 2s update rate, several scenarios are plausible, but limit either the number of GAST E corrections or the update rate of the FAS data. A good compromise between backwards compatibility and extensibility to 3 constellation raw data DFMC GBAS is the schedule described in section 4.5 – necessitating a 2-3s update rate for MT23 however. Before any further work on the topic of VDB capacity is performed, a good estimate of the needed update rate for the GAST E corrections seems necessary, with the objective of validating at least a 3s extrapolation time. 

The analyses show, that the most constraining elements on VDB capacity are MT1, 11 and 50 which have to be sent in every frame. A longer extrapolation time would be very beneficial for VDB capacity.

[bookmark: _Ref55201747][bookmark: _Ref55372686] GWG Work Plan

GWG General Work Plan
The following major items were identified over the last few meetings and these still represent the focus of the GWG:
· GBAS SARPS Maintenance (including VHF compatibility requirements and guidance),
· Impact to Other Annexes ,
· ICAO Doc 8071 update for GBAS, (Essentially done and delivered to CNTWG)
· Updates to the GNSS Manual (Doc 9849) Essentially done for this round,
· Development of a GBAS Manual,
· Dual Frequency – Multi-Constellation GBAS,
· Including support for maintenance of the DFMC ConOps,
· Develop (or expand the current) concept paper for DFMC GBAS as an initial step towards development of SARPs,
· Development of SARPs (SARPs drafting ad-hoc).
Review of the action matrix
Due to time constraints, GWG was unable to review the action matrix (Attachment C).  This review will be done during a GWG teleconference in the near future.
DFMC Work Plan
As a result of the discussion at JWGs/10 supported by JWGs/10 WP 19 and JWGs/10 WP 20 (and the other papers associated with agenda items 4.a and 4.b, the GWG agreed that the small SARPs drafting group would continue writing SARPs for DFMC GBAS.  This ad-hoc drafting group has continued to be very active in the months since JWGs/10 and has pursed the merged architecture which takes the best features of both the “send corrections” and “send measurements” paradigms.  Action item 249 tasking the DFMC SARPs Drafting Group will remain a major thrust.  The goal for this group remains to complete and technically validate the SARPs piece of the BDS by the end of 2024.  This drafting group will need to work closely with RTCA SC-159 WG 4 and EUROCAE WG 28 as they develop the MOPS part of the baseline development standards.  As the drafting group works, they will note what changes are required for DFMC vs only SFMC SARPs changes.  A decision as to whether a SFMC SARPs standard should be produced first will be made as the work progresses.

Table 1 gives the currently accepted schedule for the development of DFMC GBAS.   However, per the discussion of JWG 9/WP 16, GWG has deferred a decision with respect to producing a GAST D+ standard.  The subject may be reconsidered in 2024 if DFMC GBAS is significantly delayed and industry conditions have changed to make GAST D+ development more beneficial.

[bookmark: _Ref55791267]Table 1  Timeline for DFMC GBAS Development
	2021
	Collect requirements from additional operational use cases, evaluate possible concepts against them

	Q4 2024
	A high-level concept (similar to the level of detail currently proposed by SESAR, with all options selected) agreed in ICAO and RTCA/EUROCAE

	Q4 2024
	A detailed concept paper agreed in ICAO and RTCA, similar level of detail as the 2009 GAST D concept paper
GWG drafting group to start an update package to ICAO SARPs 
RTCA/EUROCAE to start drafting airborne and ground MOPS

	Q4 2024
	A baseline airborne MOPS
· Supporting prototype airborne implementations for validation
A baseline development SARPs for DFMC GBAS – with technical validation complete
· Supporting prototype ground implementations for validation

	2030*
	Operationally Validated SARPs Proposal Ready for proposal to NSP


* - There is no agreement across all stakeholders on the delivery date for validated DFMC GBAS SARPs.

Going forward, GWG will continue to meet frequently virtually to progress the development to the extent possible given the constraints on industry.  In particular, the ad-hoc group tasked with SARPs drafting (action 249) is expected to work intensively over the next several months to have an updated DFMC SARPs draft proposal by the next meeting.  They will meet with a cadence of once every two weeks.  The GBAS Manual ad-hoc group will meet with a cadence of once per month.  The IGM ad-hoc group will meet with a cadence of once per month.
Future Work Plan – Other Tasks
The GWG discussed the future work.  The work of the group will continue to focus on development of Dual Frequency/Multi-Constellation GBAS standards.   The other major focuses will be on the development of the DFMC GBAS Concept Paper and the GNSS Manual.
  
GBAS SARPS Maintenance: GWG will continue to maintain a compilation of maintenance changes and associated validation material in anticipation of the next opportunity for submitting a SARPS change proposal.  Such maintenance changes are anticipated to arise as operational experience from fielding GBAS applications grow.  

GWG will remove GRAS SARPs from Annex 10 as part of the DFMC GBAS change proposal.

IGM AdHoc Group:   The IGM Ad-hoc plans to continue support of the SARPs relative to GBAS operations in iono active low latitude regions as follows:
1. Develop guidance material associated with application of GBAS in low latitude regions to minimize the impact on continuity and availability,
1. Consider maintenance changes to the SARPs that could improve low latitude operations of GBAS,
1. Consider iono gradient monitoring techniques applicable to airborne monitoring with DFMC capability,
1. Consider impacts of ionospheric scintillation on GBAS availability and performance.
If you are interested in participating in this Ad-hoc please contact Tim Murphy at Tim.Murphy@boeing.com.

Doc 8071 update for GBAS:  Great progress has been made by EUROCAE WG 28 to develop changes to Doc 8071 to support GBAS.  A joint meeting with CNTWG to review this material was held as part of NSP 7.  Some work remains to be done, however, CNTWG expects to close the issues and publish the Doc 8071 update this year.

GBAS Manual Development: The drafting group working on Actions 238 and 241, (Development of a GBAS Manual) will also ramp up activities in 2024, meeting virtually. GWG members have been reminded of contributions needed to close action 241.  A call has been made for volunteers to help assemble/draft specific sections of the GBAS manual.

	 Summary and Conclusions
This was a successful meeting of GWG.  The work of GWG over the last year has been relatively brisk with significant conceptual developments accomplished in the pursuit of a merged architecture taking the best ideas from the send measurements and send corrections paradigms.  The focus of GWG continues to intensify on the development of future dual-frequency/multi-constellation GBAS.  However, there is significant work still to be done to support GBAS deployment (GAST C and D) around the world such as updates to Doc 8071 Vol II, and of course, maintenance of our existing standards and guidance in Annex 10.  In addition, GWG has added a major task to the work program, i.e., the creation of a GBAS manual.
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[bookmark: _Ref70564746]Attachment A – Agenda: GBAS Working Group Meeting, Nov 28th - Dec 1st 2023.
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Proposed Agenda
1)   Misc GWG Business
a) Agenda review
b) Status of GBAS  (IP 3, IP 16)
c) Coordination with other panels and groups on GBAS (IP 9)
d) GNSS/GBAS Manual (WP 20)
2) GBAS SARPS Maintenance
a) VDB Related Issues (WP 6, WP 18)
b) New Maintenance Issues ()
c) GNSS Interference and Spoofing ()
d) Ionosphere Issues ()
e) GBAS Expanded Service Volume ()
f) Tropospheric Issues ()
g) Multipath Modeling and Validation ()
3) GAST C & D Developments
a) Reports on programs/open issues 
	b) MOPS Update Status ( )
	c) Update of Doc 8071 Vol 2 ()
d) GAST D Implementation Issues ()
4) 	Dual Frequency Multi-constellation GBAS
	a) DFMC Conops/Concept Paper (WP 16)
	b) DFMC Programs/Projects and Validation Material ()
c) DFMC SARPS development (WP 7, WP 13, WP 14, WP 15, WP 17, WP 21, IP 4, IP 7, IP 8, IP 10, IP 11, IP 12, IP 13, IP 15,  Flimsy 6)
5)   Work Plan
      a) Review of actions
      b) Plan for inputs to Next Meeting 
      c) Discuss next steps for this group 
      	d) Establish schedule for work prior to Next Meeting




Attachment B - LIST OF WORKING PAPERS, Information Papers and Flimsies  for GWG Meeting – JWGs/11 - Nov 28th - Dec 1st 2023.
[bookmark: _Ref388864344]Working papers
	[bookmark: _Hlk151560030][bookmark: _Hlk100021781]WP No.
	Agenda Item
	Subject
	Presented by

	6
	2.a
	Proposed changes to DOC 9718, Volume II on GBAS frequency assignment planning
	Panel Secretary

	7
	4.c
	SBAS Ranging in GBAS
	Tim Murphy

	9
	
	Preparation of a report to the ICAO Council on recent GNSS interference incident
	Secretary

	13
	4.c
	Compensating for Clock Offsets in Ground Receivers for GAST E.
	Tim Murphy

	14
	4.c
	Constellation Probabilities for DFMC GBAS Availability Calculations
	Tim Murphy

	15 
	4.c
	Draft DFMC GBAS Annex 10 Changes 
	Tim Murphy

	16
	4.a
	Draft DFMC GBAS Concept Paper
	Tim Murphy

	17
	4.c
	Recommend DUFMAN Follow on Analysis to Support DFMC GBAS Standardization Activities
	Tim Murphy

	18
	2.a
	Discussion of FCC Notice of Proposed Rulemaking for FM Broadcast Signals
	Tim Murphy

	20
	1.d
	Current Plan for the GBAS Manual
	Gary Berz

	21
	4.c
	APD and GCID for DFMC GBAS
	Gary Berz



	
Information Papers
	[bookmark: OLE_LINK3]IP No.
	Agenda Item
	Subject
	Presented by

	3
	1.b
	GBAS Status Update and Operational Experiences in Australia
	Australia

	4
	4.c
	DFMC GBAS Ionosphere Monitor Validation by Flight Data
	Makoto Fukuda

	7
	4.c
	[bookmark: _Hlk151118502]Carrier Phase Based Ionospheric Gradient Monitoring for DFMC GBAS Using Ground Data
	Tim Murphy

	 8
	4.c
	[bookmark: _Hlk151120532]Managing Long Time Constant and Variable Rate Carrier Smoothing for DFMC GBAS 
	Tim Murphy

	9
	1.c
	[bookmark: _Hlk151120606]RTCA SC-159 WG 4 Status
	Tim Murphy

	10
	4.c
	Initial thoughts on Positioning Service
	Gary Berz

	11
	4.c
	L5/E5a-Based Fallback Mode for DFMC GBAS
	Gary Berz/Morton Grant

	12
	4.c
	Initial Experiences during MT23 implementation
	Gary Berz

	13
	4.c
	Adaptive Airborne Ionospheric Gradient Monitoring for Dual-Frequency GBAS
	Gary Berz/Morton Grant

	15
	4.c
	DFMC GBAS Data Link Load Estimate
	Gary Berz

	16
	1.b
	GBAS Implementation Status
	Gary Berz





	


		Flimsies
	Flimsy No.
	Agenda Item
	Subject
	Presented by

	1
	1
	GBAS Working Group Agenda and Supporting Material (This Flimsy)
	T. Murphy

	6
	4.c
	Update to some aspects of WP21 as regards the coding of GAST E only approaches
	Andreas Lipp
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[bookmark: _Ref70564863]Attachment C Action Item List at the output of the GWG Meeting May 23rd – May 26th, 2023 (JWGs/10)
Due to time constraints, GWG was unable to review this matrix during the JWGs/11 meeting.  Hence the matrix attached here is unchanged since the JWGs/10 meeting.  It is anticipated that the matrix will be reviewed during a teleconference in the near future.


	Number
	Action
	Volunteer
	Due By
	Status

	85
	Develop a concept paper addressing future multi-constellation, multi-frequency GBAS.  Define a hypothetical architecture and assess the viability of that architecture to be supported by a single frequency given the impact of MT 11 and the current GBAS change proposal for GAST D.  Also consider the extensibility of the classification scheme and requirements methodology.

Ad hoc expanded scope to include architectures, expanded concepts and potential services for DFMC GBAS.  (in response to JWGs/4 WP 35)

Ad hoc expanded to consider plan for 2 step approach (i.e. MC GAST D first followed by second update for full DFMC) (in response to JWGs/8 WP 40)

Closed at NSP – New action XXX SARPs drafting group to continue definition of architecture concurrent with drafting of SARPs and ConOps
	Andreas Lipp and Matt Harris SESAR Team (Tim Murphy and ICCAIA to support).
	Oct 2008 meeting
May 2010
	Opened Mar 2008 meeting.
CSG 07/08 WP 9 and IP 2.
CSG 03/09 WP 31
CSG 05/2014 IP 15
CSG 09/2014 IP 8
NSP/2 IP 11
NSP/3 WP 13 and IP 14
JWGs/3 WP 27 and IP 23
NSP5 WP 41
JWGs/4 WP 35
NSP 6 IP 17
NSP 6 WP 17
JWGs/7 WP 9 
JWGs/7 WP 12,
JWGs/7 WP 13 
JWGs/7 WP 14
JWGs/8 WP 34
JWGs/8 WP 35
JWGs/8 IP 1
JWGs/8 WP 39
JWGs/8 WP 40
JWGs/9 WP 16 
JWGs/9 IP 18 
JWGs/9 IP 17
JWGs/9 IP 13
JWGs/9 IP 21
NSP7/WP 25
NSP7/WP 31
NSP7/WP 38
NSP7/WP 35
Closed NSP 7: 1/12/2023

	177
	Ad-hoc group to develop SARPS proposal for separation criteria for GBAS VDB versus VHF COM as well as GBAS VDB versus ILS based on SeptOct2014_wg1_AND_wg2_Flimsy10.
Review and modify separation criteria in Attachment D, section 7.2.1.3, 7.2.1.4, 7.2.1.5 and 7.2.1.6 as necessary.
	Pierre Ladoux – Felix Butsch.
	Validated proposal by April 2018 meeting. April 2015 Meeting
	Opened Oct. 2014
SeptOct2014_wg1_AND_wg2_WP6
SeptOct2014_wg1_AND_wg2_Flimsy10
Feb15_CSG_WP19
NSP/2 WP 6
NSP/2 WP 10
NSP/2 WP 8
NSP/2 WP 17
NSP/3 WP 16, WP 11, IP 25, IP 22 and IP 21
JWGs/2:WP 11, WP 12, WP 13, WP 19, IP 14, and IP 27
NSP4 WP 28, WP 15, WP 16, WP 17, IP 11, WP 2, IP 9 flimsy 5.
JWGs/3 WP 4, WP 5, WP 6, WP 18 WP 21, WP 22, WP 28 and IP 8
JWGs/4 WP 6, WP 25
JWGs/5 WP 24
JWGs/7 IP 3
Closed: JWGs/7 IP3

	205
	Propose text for SARPs (or GM) which explains that sensitive areas are not required for GBAS operation provided that the siting of the ground station was done properly.  NSP/3 action revised to: Develop considerations for protection of areas around GNSS reference receivers, VDB antennas and aircraft.

4/28/2021 – On the work plan for ED-114, but no recent progress.  Change 1 to ED-114B by summer 2022.
1/12/2023 – Material to be included in the GBAS Manual development  See Action 
	Mike Spanner; with Matt Harris, Jason Burns, Winfried Dunkel, Stefan Naerlich, Pierre Ladoux, Laurent Azoulai, Bruce Johnson,  Gary Berz

	End July 2016
In time to support Mature input by end of 2018 for 2020 SARPS cycle Fall of 2019
	Opened: 3 Jun 2016
JWG 1 IP 10
GWG_Aug16 IP 7
NSP/3 IP 5
JWGs/2 – WP20 (Not discussed, deferred to the next meeting).
NSP4 WP 33
NSP7 IP 15
Closed NSP7 1/12/2023 (based on NSP7/IP 15)

	216
	GWG members to contribute to the development of a specification to be included into ICAO Doc 8071, Vol. II, how to evaluate field strength measurement results.
4/28/2021 – ongoing task in WG 28.  Material may be available 4Q21  - 11/17/2021 – Planning for a paper at the next meeting.
	Winfried Dunkel & Matt Harris – VDB Ad-hoc group
	April 2019 GWG meeting  - Next meeting – final target is Doc 8071 completion
	Opened NSP4 WP 6
NSP 5 IP 34
JWGs IP 4 and IP 26
NSP7 WP 23
NSP7 Flimsy 6
NSP7 Flimsy 12
NSP7 IP 15
JWGs/10 WP 14

	223
	Prepare GBAS related material for the Doc 8071 Vol II update (chapter 4).
	Ad-hoc.  Led by Mike Spanner.  
Linda Lavik and Winfried Dunkel
Membership:, Bruce Johnson, Winfried Dunkel, Susumu Saito,
Matt Harris,
Barbara Clark,
	Outline and plan/schedule in a paper for NSP 5
	Previous action 146 History:
NSP_may11_wgw_WP_14
May14_wgw_14
SepOct2014_wg1_AND_wg2_WP3
SepOct2014_wg1_AND_wg2_Flimsy_2
SepOct2014_wg1_AND_wg2_WP5
JWGs/2_WP_11
NSP4 WP 6
Opened JWGs/3 WP 2
JWGs/4 WP 14,
JWGs/5 WP 48
CNTWG/2 Flimsy 1
JWGs/7 WP 3
JWGs/7 WP 15
JWGs/8 WP 14 Rev 1
NSP7 WP 7, 
NSP7 WP 23
NSP7 Flimsy 6
NSP7 Flimsy 12
NSP7 IP 15
JWGs/10 WP 6
JWGs/10 Flimsy 4

	231
	Develop guidance material on GBAS/VDB siting and same-airport compatibility with other VHF-navigation aids for inclusion into ICAO Annex 10, Vol. I Attachment D => GWG/SWG.
	GWG/SWG Joint Effort
	JWGs/5  (in time for the Frequency Management Handbook next year).
	Opened: JWGs/4 WP 25
JWGs/5 WP 24
JWGs/7 WP 16
JWGs/7 WP 20
JWGs/7 WP 21
Closed: JWGs/7 WP 16  -  See Action 238 for follow on work.

	232
	Ad-hoc activity to explore expanded concepts and potential services for DFMC GBAS.
	Led by Matt Harris and Andreas Lipp
	NSP/6 (or 4Q 2020)
	Opened: JWGs/4 WP 35
Closed 11/17/2021
See Action Item 85 with expanded scope


	234
	Continue development of SARPs requirements to support Eig>2.75 at remote runways or in equatorial regions
· Perform sensitivity study to look at continuity and availability as a function of Eig, Ev, El, etc.
· Build some hypothetical scenarios and quantify the benefit of allowing Eig>2.75 
	Linda Lavik & IGM AdHoc
	4Q 2020
	Opened: 
JWGs/4 WP 19
JWGs/5 WP 42 & WP 50.
NSP: WP 8 & 9
NSP 6: Flimsy 26 – proposal
Closed: 10/14/2021

	235
	Review GBAS AIS information in WP 2 and provide feedback to Gary Berz.
NSP 7 – Take JWGs/5 WP 2 as input to the drafting group (Action 249)
Comments from ENAIRE to be given directly to  Gary Berz.
	All GWG members
	A reasonable time before the next meeting
	Opened: JWGs/5 WP 2

Closed NSP7 – Follow on action in 249.

	236
	Read and Comment on JWGs/7-WP 19.  Comments directly back to Andreas Lipp
	All GWG members
	By the end of May 2021
	Opened: JWGs/7 WP 19
Closed 11/17/2021 based on
JWGs/8 WP 34


	237
	Updates to the GNSS Manual.  GWG expertise is needed.  Section 4.4 needs to be revised to cover GAST D.
	Jason Burns,  Tim Murphy, Matt Harris, Susumu Saito, Nuria Blanco Mark Dickinson
	JWGs/8
	Opened: 4/2021 
JWGs/7 IP 1
JWGs/8 WP 27
Flimsy XX (WP 27 as edited by GWG)
JWGs/9 Flimsy 7
Proposed closing

	238
	Ad hoc Group to consider a GBAS Manual.  Draft an outline & identify potential existing material to be included (from annex 10 guidance, existing GNSS manual or new material (i.e. JWGs/7 WP 6, JWGs/7 WP 19, JWGs/7 WP 17, JWGs/7 WP 16 Revision 1)

Expanded action from JWGs/8 meeting:
- Coordinate with GNSS Manual ad-hoc currently led by Jason Burns
- Coordinate with VWG on proposed removal of guidance in Annex 10

NSP 7 – Include material from Action 205 in the manual.
Scope of the first version is to be GAST C and D – target is Q4 2025.  Follow on version to capture DFMC additions.
	Andreas Lipp, Winfried Dunkel, Oliver Reitenbach, Susumu, Jason Burns, Alessandro, Mark D.,
Tim Murphy
	JWGs/8
Schedule TBD
	Opened: JWGs/7 WP 6
JWGs/7 WP 19
JWGs/7 WP 17 
JWGs/7 WP 16 Revision 1
JWGs/8 WP 13
JWGs/8 WP 11
JWGs/8 flimsy 13
JWGs/8 WP 22
NSP7 IP 15
NSP 7 WP 29
JWGs/10 WP 27

	239
	IGM ad-hoc to develop a long form version of JWGs/7 WP 17 in the form of a chapter on Iono Threat Modeling that will eventually be included somewhere (ICAO Annex 10, the GBAS Manual or ?)
	IGM ad-hoc group
	JWGs/8
	Opened: JWGs/7 WP 17
JWGs/8 WP 26
NSP7 IP16

	240
	Develop additional guidance material on tropo-refractivity and its uncertainty.

Related to Action 238

JWGs/8 WP 22 addresses but still open for validation.  (Linda Lavik will try the tropo methodology as a part of the validation.)

Need to Produce a Validation matrix

Next meeting - pull this paper and the previous paper into one package with some consideration of what should go in annex 10 vs. what will go into the new manual.

	Susumu Saito,
Takayuki Yoshihara,
	JWGs/8
	Opened: JWGs/7 WP 6
JWGs/8 WP 22 
JWGs/9 WP 25
JWGs/9 Flimsy 9
Closed: JWGs/9  Flimsy 9

	241
	All members of GWG are to review WP 13 GBAS Manual outline and have comments by the next meeting - Also address the desired timeline for availability of a manual.
	All GWG members
	Next meeting
	Opened JWGs/8 WP 13
Closed: 5/25/2023 – Based on JWGs/10 WP 27 an reviews of the outline on 2 occasions.

	242
	Action to all GWG members to review the paper and provide comments regarding the sufficiency of the proposed Guidance.  IGM Ad-hoc will take on-board the results at the next NSP meeting.
	All GWG members
	Next meeting
	Opened JWGs/8 WP 26
Closed NSP 7 – OBE action 239 to put guidance in the GBAS manual.  

	243
	A new action was given to the author of the paper to pull this paper and the previous paper with some consideration of what should go in annex 10 vs what will go into the new manual 
	Takayuki Yoshihara and Susumu Saito
	Next Meeting
	Opened JWGs/8 WP 22

Closed: NSP 7 WP 29

	244
	Review ICAO Doc 9718 and provide comments/corrections for corrigendum.
· Consider the inclusion of the 3D coverage diagram

	All GWG Members
	4Q 2022
	Opened JWGs/9 – Joint SWG/GWG discussion
Closed: NSP7 WP 26

	245
	Notify GWG and SWG mailing lists when EUROCAE ED-114B Change 1 is out for open consultation
	Linda Lavic
	When EUROCAE ED-114B Change 1 is out for open consultation 
	Opened JWGs/9 – Joint SWG/GWG discussion
Closed: OBE  Document is issued

	246
	Provide comments to the proposal in section 3 of WP 17.  Provide to Andreas in preparation for FLTOPSP (for inclusion in PAN-OPS Vol 3)
	All GWG Members
	5th of Sept
	Opened JWGs/9 – WP 17
Closed NSP 7 - OBE

	247
	Consider adaptations for DUFMAN model to support DFMC GBAS
	Joel Wichgers lead,  ad hoc
Tim Murphy, Matt Harris,
David Duchet,
Susumu Saito
	NSP/7
	Opened JWGs/9 – IP 3

	248
	Develop a section for the GNSS manual on GBAS Approach operations 
	Tomo – lead
Mark Dickinson
Tim Murphy
Andreas (before next Tues)
Luisa Cavero
	Friday July 8th
	Opened JWGs/9 - Flimsy 7
Closed:  Completed by correspondence during JWGs/9 – contents included in GNSS manual draft.

	249
	DFMC SARPs Drafting Group – 
· Group is tasked with :
· Development of a ConOps
· Drafting of Annex 10 Changes
· Identify changes for DFMC vs SFMC
· Identify necessary validation activities
· Must coordinate with SC-19 WG 4/Eurocae WG 28 to align MOPs changes

	Lead: Tim Murphy
Members:
Linda Lavik
Phillipe Estival 
Aurelien Merle
Bruce Johnson
Susumu Saito
Matt Harris
Andreas Lipp
Luisa Cavero
Natalia Castrillo
Kun Fang
	SARPs piece of BDS by end of 2024.
	JWGs/5 WP 2
JWGs/9 IP 18
JWGs/10 WP 19
JWGs/10 WP 20

	250
	Action for a small group to propose changes to DOC 9718, Vol II, Section 6.2.1.2.1 and 6.2.1.2.2 regarding frequency planning for minimum and extended DOCs
	Matt Harris
Mark Dickinson
Bruce Johnson
Linda Lavik
Louisa Cavero
Robert W.
Oliver Reitenbach

	
	Opened: 1/12/2023
NSP7 WP 26
JWGs/10 WP 8
JWGs/10 WP 21

	251
	GWG Members to consider taking on the job of editor for the DFMC GBAS Concept Paper
	All GWG members particularly the author’s ad-hoc group
	By the next SARPs Drafting ad-hoc group
	Opened: 5/26/2023
JWGs/10 WP 20

	252
	GWG Members to consider taking on the job of editor for sections of the GBAS Manual.
	All GWG members 
	By the next GBAS Manual ad hoc group meeting (6/21/2023)
	Opened: 5/26/2023
JWGs/10 WP 27

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Green – denotes closed actions (these will eventually be removed from the list).
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