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	SUMMARY

	This paper contains the report of the seventh meeting of the ICAO NSP Spectrum Working Group (SWG), which was held at ICAO Head​quarters, was held at ICAO Headquarters, Montreal from 6th to 9th November 2018.
The most relevant topics for the ICAO FSMP-WG, which were discussed in that meeting were: 

· The preparation of frequency assignment planning criteria for ILS, VOR, GBAS VDB and DME in the context of moving these criteria from Annex 10, Vol. I into “Handbook on radio frequency spectrum requirements” (Doc. 9718). 
· Proposed updates to the ICAO NSP Job Card NSP012.01, “Movement of frequency assignment planning criteria for VHF/UHF NAV systems from Annex 10 Vol. I to Doc 9718 Volume II”.
· Update and adoption of the LDACS (L-band Digital Aeronautical Communications System) versus DME/TACAN Compatibility Testing Plan.


Introduction

The following topics, which were discussed by the November-meeting of the ICAO NSP Spectrum Working Group (SWG) are of particular relevance to the ICAO FSMP/WG:

· The preparation of frequency assignment planning criteria for ILS, VOR, GBAS VDB and DME in the context of moving these criteria from Annex 10, Vol. I into “Handbook on radio frequency spectrum requirements” (Doc. 9718) was discussed in the SWG by means of a variety of papers dealing with this topic. 

=> Updates of draft frequency assignment planning criteria for ILS (WP05), VOR (WP06) and DME (WP09) were presented. A first draft of such criteria for GBAS VDB (WP10) was also presented.  The SWG provided change requests and comments on these papers. However, further work is necessary, in particular for GBAS VDB until this material is mature enough to propose it for inclusion into ICAO Doc 9718.
· Proposed updates to the Job Card of ICAO NSP, NSP012.01, “Movement of frequency assignment planning criteria for VHF/UHF NAV systems from Annex 10 Vol. I to Doc 9718 Volume II”.
 => The SWG decided to propose changes to title (e.g. “relocation and update” in “lieu of movement of”) and task descriptions in the Job-Card as well as changes of the target dates. The revised Job Card will be reviewed by the ICAO ANC together with the ICAO NSP/5 report in early 2019.  The change proposals to this Job card are given below:
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· Update and adoption of the LDACS (L-band Digital Aeronautical Communications System) versus DME/TACAN Compatibility Testing Plan. 

=> An update of this compatibility testing plan, which had originally presented to ICO FSMP WG7 as IP10 was presented and discussed (NSP/5-WP38). The ICAO NSP SWG agreed on the presented test approach and testing plan.
The detailed report of the ICAO NSP Spectrum Working Group is attached.
REPORT

OF THE 7th MEETING

OF THE

ICAO NSP SPECTRUM WORKING GROUP (SWG)
6th to 9th November 2018, ICAO Headquarters, Montreal, Canada

I. Introduction

The 7th meeting of the ICAO NSP Spectrum Working Group (SWG) was held at ICAO Head​quarters, Montreal from 6th to 9th November 2018. Mr. Felix Butsch, the rapporteur of the SWG, chaired the meeting. During the meeting of SWG, two joint sessions with the GBAS Working Group (GWG) took place.

Attachment A of this report contains a list of action items and actionees. Attachment B provides a list of participants. People participating via teleconference are also contained in the list of participants. Participants of GWG and PT-T to the aforementioned joint meeting can be found in the recent meeting reports of these groups.

The following table contains an overview of agenda items with corresponding working and informa​tion papers, which were discussed by the SWG:

	WP/IP No. 
	Title 
	Presented to NSP by 
(Presented to SWG by)

	Agenda Item 6a): Signal and compatibility issues in the in the band 108 to 117.975 MHz

	Note: The working and information papers below, which are covered by this agenda item, were discussed by two joint meetings of GWG and SWG.

	WP04, rev. 3
	Proposed amendments to Annex 10: 

Ground-Based Augmentation System (GBAS) provisions
	GWG Rapporteur

(Daniel Domey)

	WP15
	Review and Validation of GBAS VDB Compatibility with ILS and VOR Transmitters
· Attachment A: draft MOPS version of the GBAS VDB receiver requirements

· Attachment B: Validation Matrix
	Tim Murphey

(Daniel Domey)

	WP14
	VHF Compatibility Work Plan and Supporting Validation Material
	Tim Murphey

(Matt Harris)

	WP17
	RATIONALE FOR VDB MEETING GAST C and GAST D APPROACH CONTINUITY ALLOCATIONS EVEN WITH BRIEF PERIODS OF EXCESSIVE INTERFERENCE
	 Tim Murphy

(Joel Wichgers)

	WP11, rev.1
	GBAS VDB Transmitter <-> VDB Transmitter Antenna
	Stefan Naerlich

(Winfried Dunkel)

	Flimsy 03
	GBAS VDB Transmitter <-> VDB Transmitter Antenna
	(Winfried Dunkel)

	IP22
	VDB Receiver Testing of -60 dB D/U at the 40th Adjacent Channel
	Ken Alexander

(Mark Dickinson)

	WP35
	Proposed revision of propagation model for GBAS VDB
	Stefan Naerlich

(Felix Butsch)

	Flimsy 09
	Comparison of old and new propagation model for GBAS VDB
	(Felix Butsch)

	WP10, rev.1
	Frequency assignment planning for GBAS systems
-Appendix: Proposed ICAO Doc 9718, Vol. II, Chapter 6, GBAS


	NSP Secretary

(Robert Witzen

	Flimsy 07
	GBAS VDB Signal-In-Space D/U values for Chapter 6 to ICAO RF Spectrum
	(Pierre Ladoux, Matt Harris)

	IP15
	Update on anomalous propagation of VHF Nav signals by the sporadic E-Layer
	(Susumu Saito)

	

	Note: The following working and information papers covered by this agenda item were discussed by SWG alone.

	WP05, rev.1
	Frequency assignment planning for ILS systems
-Appendix: Proposed ICAO Doc 9718, Vol. II, Chapter 3, ILS
	NSP Secretary

(Robert Witzen

	WP06, rev1
	Frequency assignment planning for VOR
-Appendix: Proposed ICAO Doc 9718, Vol. II, Chapter 4, VOR
	NSP Secretary

(Robert Witzen

	IP02
	An appraisal of VOR co- and adjacent channel geographical separation criteria
	NSP Secretary

(Robert Witzen)

	WP39, rev.1
	Review of frequency assignment planning material for ILS and VOR
	NSP Secretary

(Robert Witzen)

	WP12
	OBSERVATIONS ON FREQUENCY ASSIGNMENT PLANNING CRITERIA FOR ILS LOCALIZERS

A. Co-Channel Protection Ratio between ILS Facilities.

B. Adjacent-Channel Protection Ratio between ILS Facilities.

C. On the Protection Point to be considered in ILS Co-Channel Compatibility Studies and on Assumptions Related to Field Strength Predictions.

D. Consideration of the Desired and the Undesired EIRP in the Compatibility of Two ILS Localizers.
	SWG rapporteur

(Vassilios Houdzoumis, via WebEx)

	WP13
	ON THE RADIO PROPAGATION MODEL FOR VOR FREQUENCY ASSIGNMENT PLANNING: 

THE S-FACTOR

A. Appendix A: A Reading of Paper COM VI-WP/108.

B. Appendix B: On the Propagation Model of Paper COM VI-WP/108. 
	SWG rapporteur

(Vassilios Houdzoumis, via WebEx)

	

	Agenda Item 6b): Signal and compatibility issues in the band 960 to 1215 MHz

	

	Note: The rapporteur of ICAO CP IWG PT-T (LDACS group), Michael Schnell as well as some additional experts on navigation participated the discussion of WP38 via WebEx.

	
	
	

	WP38
	LDACS (L-band Digital Aeronautical Communications System) versus DME/TACAN Compatibility Testing Plan
	SWG rapporteur,

(Felix Butsch)

	Note: The following working and information papers covered by this agenda item were discussed by SWG alone.

	WP09, rev.1
	Frequency assignment planning for DME systems
-Appendix A: Proposed ICAO Doc 9718, Vol. II, Chapter 5, DME
	NSP Secretary

(Robert Witzen)

	
	
	

	

	Agenda Item 6c): Signal and compatibility issues in the band 5000 to 5150 MHz

	Note: No papers have been presented and no discussion took place under this agenda item.

	

	Agenda Item 6d): GNSS signal and interference issues

	

	WP40
	GNSS RFI Mitigation using ADS-B
	F. Salabert

(Gerhard Berz via WebEx)

	WP31
	Draft Material for Doc 8071 Vol II, Chapter 5 on RFI
-APPENDIX A: NEW DRAFT TEXT FOR CHAPTER 5
-APPENDIX B: Text Potentially Remaining in Attachment 3 to Chapter 1 of Volume II and Table II-1-2-3

	F. Salabert

(Gerhard Berz via WebEx)

	WP34
	Proposed L5/E5a Aggregate Non-Aeronautical Interference Mask
	Eric Châtre

(Olivier Julien via WebEx)

	

	Agenda Item 6e): Open actions for the SWG from the ICAO NSP Panel meetings

	Note: No papers have been presented under this agenda item.

	

	Agenda Item 6f): Spectrum – any other business


	WP36
	REVIEW AND UPDATE OF NSP JOB CARDS


	NSP Secretary



	Flimsy 06, rev.1
	Proposed changes to Job Cards relevant to the SWG
- NSP006.03, GNSS Radio Frequency Interference

- NSP012.01, Movement of frequency assignment planning criteria for VHF/UHF NAV systems from Annex 10 Vol. I to Doc 9718 Volume II.
	SWG rapporteur,

(Felix Butsch)


II. Results of the Discussions

Agenda Item 6a): Signal and compatibility issues in the in the band 108 to 117.975 MHz

Note: The following working and information papers covered by this agenda item were discussed by two joint meetings of GWG and SWG. The report text covering these joint sessions also has been reviewed jointly during a third joint session. Actions assigned in this context have GWG action item numbers. 
WP04, rev.3, Proposed amendments to Annex 10: Ground-Based Augmentation System (GBAS) provisions

6a1) WP4 contains a proposal for changes to the GBAS and ILS provisions in ICAO Annex 10, Volume I. The intent of the changes is to improve the compatibility of the VDB-receiver with ILS Localiser and VOR transmitters. Supporting information on the proposal (background, discussion, validation material, validation matrix, impact assessment, etc.) are provided in the separate working papers WP14, WP15, WP17 and IP22.

6a2) The material essentially focuses on the following two main areas, were discussed be meeting:

a) To introduce new adjacent channel suppression requirements into section 3.6.8.2.2.6 of ICAO Annex 10, Vol. I, Att. B. Here, new ILS Localizer versus GBAS adjacent channel suppression requirements are introduced and the VOR versus GBAS adjacent channel suppression requirements are strengthened. Furthermore, a definition of Smax, i.e. specification of the maximum desired VHF data broadcast signal power at the VHF data broadcast receiver input is added. This is needed to indicate the dependency of the adjacent channel rejection requirement at the fortieth and beyond adjacent 25 kHz channels from the ratio of the undesired ILS LOC or VOR power to Smax. Furthermore, the recovery performance of the GBAS VDB receiver from short-term excess undesired signal power is specified in section. This is illustrated by a new Figure B-20, which is explained by a note

b) To introduce new requirements for ILS localizers at locations where there is an ILS facility serving the opposite end of a runway with a GBAS approach there is a possibility of interference to the GBAS VDB signals in the region where the aircraft overflies the localizer. These changes are necessary in Annex 10, Vol. I, Attachment C section 7.2.3.3 and Attachment D, section 2.1.8.1

6a3) The meeting proposed editorial changes to the new Figure B-20 and the pertaining note. The group recommended further consideration by the GWG, before finally adopting the changes. Concerning the new requirements for ILS localizers at locations where there is an ILS facility serving the opposite end of a runway with a GBAS approach the meeting also proposed also editorial changes to the text and recommended further consideration of that material by the CNTWG. The author of WP04 took the change requests by group into account and consequently produced revision 1 of WP04. 

6a4) The joint meeting of GWG and SWG considered revision 1 of WP04 in its second session. Finally the joint meeting of GWG and SWG meeting concurred with the revised version, except for the anticipated further revision of the proposed new Figure B-20 and pertaining notes, which will have no impact on requirements. After further consideration of this paper by the GWG, taking into account the proposed new Figure B-20 and Flimsy 02, the GWG agreed on rev.3 of WP4.
WP15,
Review and Validation of GBAS VDB Compatibility with ILS and VOR Transmitters

6a5) This WP provides an overview of the various papers presented to NSP/5, which provide validation material for the proposed amendments to Annex 10 contained in WP4. Furthermore, Attachment A of WP15 contains a draft MOPS version of the GBAS VDB receiver requirements. Furthermore, Attachment B of WP15 contains a Validation Matrix for the amendments to Annex 10 proposed in WP4.

6a6) In the discussion, it was explained that these changes have been approved by RTCA SC-159 in October 2018 for inclusion in the Final Review and Comments (FRAC)-version of the proposed revision to the MOPS, DO-253D. The FRAC-document will be made available in the first quarter 2019. 

6a7) WP15 mentions that most Annex 10 changes proposed in WP4 are validated by inspection of the proposed text and its corresponding RTCA/DO-253 text reproduced in appendix A of WP15. It is also pointed out in this WP, that receiver testing was performed by RTCA members including all current VDB North American TSO holders. The “FAA William J. Hughes Technical Center” also provided test results in IP22 of this meeting. Test procedure updates to RTCA/DO-253 will be included in the next revision of the document. Concerning the “validation by analysis”, WP15 provides a model of mixer intermodulation describing the desired-to-Undesired signal power (D/U) versus Undesired signal power requirement. 
6a8) On request by the meeting, Revision 1 of WP15 was provided, which contains a new paragraph (2.7.1). That paragraph explicitly explains, that “existing (VDB receiver) equipment was tested to DO-253C or previous versions (since DO-253D is not yet referenced by TSO) which included a requirement for a VDB signal at +15 dBm in one slot with recovery in the next slot at minimum signal level. The associated test ensures that recovery from excess ILS or VOR power will comply with the proposed requirement. New equipment will be tested according to DO253D Change 1 which will include appropriate test procedures.” Finally, the joint meeting of GWG and SWG deemed the provided material adequate to support the Annex 10 changes proposed in WP4.

WP14,
VHF Compatibility Work Plan and Supporting Validation Material

6a9) This WP provides an update to the VHF compatibility work plan as well as updated analyses to support validation of proposed GBAS VDB adjacent channel technical specifications. Changes to the plan since JWGs3 include removal of the reduced message failure rate concept, addition of a tolerance for message loss for brief periods for GAST C operations and for GAST D operations where the aircraft is above 200 feet, and a 40th adjacent channel and beyond receiver D/U that varies between -46 dB and -60 dB as a function of the undesired power level at the receiver input. It is verified in this paper that the airborne installation contributions described in JWGs3, combined with new receiver requirements in WP4 and WP15 for this meeting, provide a solution for same-airport VHF compatibility. Implications of these specifications on siting guidance, flight inspection guidance, and frequency assignment guidance are also addressed in the paper.
6a10) The joint meeting of GWG and SWG reviewed the paper and accepted it as partial validation for the SARPs GBAS VDB receiver requirements proposed in NSP/5-WP4 and discussed in WP15.
6a11) The meeting discussed, how, based on the very valuable material in WP14, new guidance material could be developed and published. The meeting was of the opinion that such guidance needs to be published in multiple documents, for example:

· On-board implementation => RTCA/DO-253D-change 1, Appendix K

· Airworthiness of on-board installation => FAA Advisory Circular, AC20-138

· International frequency assignment criteria => ICAO Doc 9718, Volume D

· Siting and same-airport VHF compatibility => ICAO Annex 10, Vol. I Attachment D

· Flight inspection => ICAO Doc 8071, Vol. II (covered by GWG action 223)

6a12) However, the meeting was of the opinion, that further work was necessary to develop the amendments of the aforementioned documents containing such guidance material. Some of this work is already envisaged. However, in particular the development of guidance material on GBAS/VDB siting and same-airport compatibility with other VHF-navigation aids, still needs to be initiated.

GWG action 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, taking into account WPNSP/5-WP14 and NSP/5-Flimsy 07 => GWG/SWG.

WP17,
RATIONALE FOR VDB MEETING GAST C and GAST D APPROACH CONTINUITY ALLOCATIONS EVEN WITH BRIEF PERIODS OF EXCESSIVE INTERFERENCE

6a13) This paper shows, from a continuity standpoint, the acceptability of allowing short duration GBAS VDB outages, when supporting GAST C and GAST D operations. It explains that the allowance for short duration VDB “outages” is anticipated to accommodate maintaining the continuity of GAST C and GAST D operations that include brief periods of interference caused by:

a) Excessive interference power (as defined as a level above Smax but below Smax + 9 dB at the receiver input, which may occur when overflying or operating near an ILS localizer), and/or

b)  Brief inadequate desired (D) VDB power relative to the undesired (U) ILS localizer or VOR power for required VDB message reception.

6a14) Based on the continuity allocations documented in the RTCA DO-245A LAAS MASPS, this paper provides extensive continuity calculations for GAST C and GAST D for various interference exposure scenarios (passing VORs, overflight of ILS localizers during landing or guided departure, etc.). 

6a15) The joint meeting of GWG and SWG deemed the derivations presented in the paper adequate to validate the acceptability from a continuity standpoint of allowing short duration GBAS VHF Data Broadcast (VDB) outages, when supporting GAST C and GAST D operations. The meeting also concurred with the recommendation of the paper, that, when the NSP develops VDB flight inspection guidance material “post NSP/5”, information in that guidance material regarding how to assess the operational acceptability of short VDB outages that result from ILS Localizer and VOR interference should be included.

WP11,
GBAS VDB Transmitter <-> VDB Transmitter Antenna and
Flimsy 3, GBAS VDB Transmitter <-> VDB Transmitter Antenna
6a16) In response to GWG Action Item 222, WP11 proposes editorial changes to ICAO Annex 10 Vol. I, Amendment 91 to improve the GBAS material. It mentions that JWGs/3 WP20 identified SARPs text where “VDB transmitter” was used instead of more precise “VDB transmitter antenna” for example when talking about separation distances. It points out that in most GBAS ground subsystem installations, the position of a VDB transmitter and the VDB transmitter antenna are different. Therefore, it was recommended, to more precisely distinguish between these expressions. The paper presents the result of a screening of Amendment 91 GBAS material and proposes maintenance changes to the existing material.

6a17) In the discussion various members of the joint meeting of GWG and SWG proposed changes to the paper, which are contained in revision 1 of WP11. The ICAO NSP secretary pointed out, that most of the changes did only have minor importance in respect of the impact on safety and regularity of flight. 

6a18) Consequently, the author of WP11 revised the material, taking into account the guidance by the NSP secretary and presented it as Flimsy 3. The joint meeting of GWG and SWG considered Flimsy 3 in its second session and agreed adopting it for inclusion into the GBAS SARPS maintenance package.

IP22, VDB Receiver Testing of -60 dB D/U at the 40th Adjacent Channel
6a20) This information paper contains a summary of test results conducted by the “FAA Technical Center” to assess the performance of a legacy avionics VDB receiver at a -60 dB D/U for the 40th and beyond adjacent channel D/U. The article under test met the required message failure rate for the scenarios tested.
6a21) In the discussion of IP22, the question was raised, whether testing of one receiver type was sufficient. It was clarified by meeting participants, that the presented test was undertaken to have an independent confirmation of the test results of various GBAS VDB receiver manufacturers to FAA and RTCA SC-159 WG4. In this context, it was announced that Change 1 of RTCA Do 253D would contain receiver test procedures, ensuring that compliance with the latest revision of ICAO requirements on adjacent channel rejection will be tested for all future receivers. Compliance with of existing VDB receivers were already demonstrated by the material manufacturers presented to FAA and RTCA SC-159 WG4. This additional information was captured on request by the meeting in paragraph 2.7.1 of revision 1 of WP15.

WP35,
Proposed revision of propagation model for GBAS VDB
Flimsy 09, Comparison of old and new propagation model for GBAS VDB
6a22) WP35 presents proposed changes of the propagation model to be applied to determine the required GBAS-to-GBAS, GBAS-to-VOR and GBAS-to-ILS geographical separation. This model corresponds to propagation model, which is already applied in the ICAO Europe region and is contained in the European ICAO EANPG Frequency Management Manual (ICAO EUR Doc 011) since 2007. Although the new model will rather be incorporated in a revised version of the ICAO Spectrum Handbook (ICAO Doc 9718) in conjunction with revised frequency assignment planning criteria for GBAS VDB, the model is presented as revised text for ICAO Annex 10, Attachment D, section 7.2.1.3 “Geographic separation methodologies”.

6a23) In WP35 it is stated, that while Annex 10 Attachment D, section 7.2.1.3.3 indicates for Beyond Radio Line Of Sight attenuation slope of 0.5 dB/NM, it was derived from ITU-R Recommen​dation P.528-2 that an assumption of 0.72 dB/NM for the first 30 NM after the Radio Horizon and 0.14 dB/NM thereafter is a more realistic model. This is supported in particular by comparisons of both models with the curves in ITU-R recommendation P.528-2 contained WP2 of ICAO NSP WGW, October 2006. 
6a24) The joint meeting of GWG and SWG reviewed WP35. In support of the discussion the author of the paper showed an additional figure comparing the old (ICAO Annex 10, Vol. I, Att. D, section 7.2.1.3) and the new model. On request, he made this figure available in Flimsy 09.

6a25) Meeting participants pointed out, that in the meantime ITU-R recommendation P.528-3 is available. On the premise, that the revision of ITU-R recommendation P.528 did not have an impact on the characteristics of the proposed new propagation model, the joint meeting of GWG and SWG agreed, that this model should be used for the further development of frequency assignment planning criteria for GBAS/VDB.

Action SWG7/01: Robert Witzen to analyse the revision of ITU-R recommendation P.528 on the proposed new propagation model for GBAS/VDB contained in NSP/5-WP35.

6a26) In the context of the review of WP35, the question was raised, how the proposed frequency assignment planning criteria for GBAS/VDB to be incorporated into ICAO Doc 9718 would be validated? It was clarified, that for ICAO manuals no validation mechanism, like for ICAO Annex 10, is applied. However, in the frame of moving frequency assignment planning material for GBAS from ICAO Annex 10 to Doc 9718 an amendment to Annex 10 is necessary. In the frame of the preparation of that amendment, a Cross-Reference-Table will be developed, indicating, what part of Annex 10, Vol. I would be moved to what part of new material in ICAO Doc 9718.
WP10, rev.1, Frequency assignment planning for GBAS systems

6a27) This paper presents a first draft frequency assignment planning material for the GBAS/VDB for incorporation in the Doc 9718. The joint meeting of GWG and SWG provided many comments on the paper and had in particular the following recommendations for the further evolvement of this material:

a) To take into account the recent (Amendment 91 of Annex 10, Vol. I) changes to the GBAS service volume extending the volume also along the runway in order to serve Autoland and guided departure.

b) To take into account proposed changes to the propagation model contained in WP35

c) To make a distinction between receiver-D/U and Signal-in-Space-D/U for the protection of the GBAS/VDB receiver.

6a28) Moreover, the meeting discussed under that the international frequency assignment planning criteria should only be applied under the following conditions, which should also be stated in the frequency assignment planning material:

a) A frequency-offset of at least 1 MHz with respect to the frequency of existing VHF navigation aids at the same airport should be used. 

b) The GBAS/VDB transmitter, which is to be coordinated by means of international frequency assignment planning criteria should be located at least 8 km from the published coverage volumes of existing navigation aids at other airports.

6a29) It was pointed out, that for the compatibility analysis of a new GBAS/VDB transmitter with VHF navigation aids at the same airport, it is not sufficient applying international frequency coordination criteria. For that purpose, additional considerations need to be carried out. NSP/5-WP14 provides detailed material on, how this can be done, developed by the VDB-Adhoc Group of RTCA SC159 WG4. The meeting agreed that a lot of further work is necessary to derive from the analysis contained in that paper guidance material that can be published by ICAO (see GWG Action 231).
6a30) In the context of reviewing WP10, the question was raised, whether for the cases where ILS- or VOR-receivers are the victim of interference by GBAS/VDB also making a distinction between receiver-D/U and Signal-in-Space-D/U for the protection of the GBAS/VDB receiver was required? It was pointed out, by various members of the meeting that exploring the Aircraft Implementation Loss (AIL) for these cases, was out-of-scope of GWG and RTCA SC-159 WG4. On the other hand, the ILS versus VOR frequency assignment planning for ILS and VOR was carried out since decades without taking into account the AIL. The joint meeting of GWG and SWG therefore agreed that the AIL should only be taken into account for frequency assignment planning, for cases where the GBAS/VDB is the victim. After this discussion, for the case, where the GBAS/VDB is the victim of Undesired signals i.e. GBAS/VDB, ILS and VOR Flimsy 07 was made available. It provides a table deriving Signal-in-Space D/U from Receiver-D/U values for various frequency-offsets between the Undesired signals i.e. GBAS/VDB, ILS and VOR on one hand and the Desired GBAS/VDB on the other hand.

IP15, Update on anomalous propagation of VHF Nav signals by the sporadic E-Layer
6a31) The meeting noted, that IP15 provides an update on the status of research activities on the anomalous propagation of VHF NAV signals by the sporadic E (Es) layer and its operational impacts.
Note: The following working and information papers covered by this agenda item were discussed by SWG alone. 

WP05, rev.1, Frequency assignment planning for ILS systems

6a32) This paper presents a revised version of WP JWGs/3-WP/12 on ILS frequency assignment planning material for incorporation in the Handbook on radio frequency spectrum requirements for Civil Aviation (Doc 9718).The Appendix to this paper presents comprehensive material for the new Chapter on ILS frequency assignment planning. The material in the Annex of WP05 is based on the assumption that only ILS Localizer receivers are in use that are specifically designed for either 100 kHz or 50 kHz channel spacing. It also relies on the assumption that the modifications to Annex 10, Volumes I and V as presented in WP JWGs/3-WP/14 on the Frequency Utilization of ILS and VOR have been agreed.

6a33) For validation reasons, the paper contains a comparison with FAA minimum separation distances contained in FAA Order 6050.32B. The separation distances between Localizer facilities as being used by the FAA are significantly different (larger) than those used by ICAO. As an example, the minimum separation distance between two Localizer facilities operating on the same frequency (co-cannel) is 80 NM when using the proposed ICAO method and 110 NM when using the FAA method. This material is assumed to be based on propagation curves contained in the ESSA Technical Report IER 26-ITSA 26. In the ESSA Technical Report most likely an additional allowance of 5 dB was introduced to compensate for variations in the Polar Diagram of the aircraft antenna. The proposed ICAO method does not include this allowance. Therefore, the ICAO method is considered to protect the signals in space while the FAA method protects the signals at the receiver input.
6a34) In WP05 the application of co-channel separation distance of 80 NM calculated with a D/U ratio of 36 dB is recommended. SWG members pointed out that the ICAO EUR region was applying a separation distance of 80 NM for frequency planning of the co-frequency case since many years. The SWG agreed that there is no need for deviating from applying a D/U ratio of 36 dB. Using the FAA method for the first adjacent (50 kHz with a 100 kHz receiver) would give a separation distance of about 37 NM. The proposed ICAO method using a D/U ratio of 36 dB result in a separation distance of 38 NM. 
6a35) The SWG agreed with the proposed frequency assignment planning rules in the paper. However, during the review of the paper, SWG members provided several further comments of various aspects of the paper that still needed to be taken into account. The SWG therefore concluded that, before the group could not yet agree on the final adoption of the material in the Appendix of WP05 for inclusion into Doc 9718. The author of the paper announced that he would take into account the proposed changes in the next update of the paper, which he envisages to present to the subsequent SWG meeting.

WP06,
Frequency assignment planning for VOR
6a36) This paper presents a revision of WP JWGs/3-WP/13 on VOR frequency assignment planning material for incorporation in the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation (DOC 9718). This material is presented in the Appendix of WP06 in the format for a new Chapter 4 to Volume II of Doc 9718 on VOR Frequency assignment planning.
6a37) During the review of WP JWGs/3-WP13, it was already noted that method of establishing geographical separation distances between VOR facilities, which is applied by FAA, gave different results (larger separation distances compared to the ICAO method) and a further assessment on the source of these differences was necessary. To explore this difference, a UK-study report from 1972, titled “An Appraisal of VOR co-channel and adjacent channel geographical separation criteria” (provided to the NSP/5 as attachment to IP02) was reviewed. In that study, a comparison of ICAO EUR separation distances with a study by Gierhart and Johnson in the so-called “ESSA Technical Report IER 26 ITSA 26 on Interference Predictions for VHF/UHF Air Navigation Aids” from March 1967 was carried out.
6a38) Among other things, the UK-report concludes that ICAO EUR separation distances derived from the ICAO Annex 10 model (Volume I, Attachment C, paragraph 3.4.5), equate to the calculations from the ESSA report for (ESSA) calculations with a 14 dB D/U ratio rather than 20 dB. It appears that in the mathematical model that was used by Gierhart and Johnson an additional allowance of 5 dB was added to compensate for the polar diagram variations of the aircraft antenna. In the ICAO Annex 10 model, such an allowance is not considered. It is therefore concluded, that the 14 dB VOR D/U separation distance curves in the ESSA Report IEE 26-ITSA 26 more nearly approximate the separation distance obtained by the use of the formulae in Annex 10 since the 14 dB ratio is the minimum that can appear at the antenna terminal whereas the ICAO protection of 20 dB is the ratio of field densities at the aircraft antenna.
6a39) In the discussion of WP06, the SWG recommended, that for the VOR frequency assignment planning material for incorporation in the Handbook on Radio Frequency Spectrum Requirements for Civil Aviation (DOC 9718) separation distances derived from the ICAO Annex 10 model, as improved by European Frequency Coordinating Body (FCB) in 1976, should be applied. 

6a40) The SWG reviewed the draft Chapter 4. Among other things, members of the SWG observed that this material covered only the VOR-versus-VOR separation case. In this context, it was pointed out that WP10 containing proposed separation criteria from GBAS VDB covers among other things already the GBAS versus VOR case. According to the author of WP6 and WP10, the VOR versus ILS case is already covered by the material for Chapter 3 on ILS, which he provided in WP5. The SWG recommended referencing in the chapter 4 (chapter dedicated to VOR) the VOR-versus-ILS and VOR-versus -GBAS/VDB separation criteria contained in the other chapters.

6a41) Furthermore SWG members pointed out, that Annex 10, Vol. I already contains protection criteria for the GBAS-versus VOR case, however not yet for the GBAS versus ILS case. Making a distinction between receiver-D/U and Signal-in-Space-D/U is only necessary for cases, where the GBAS/VDB receiver is the victim. For the cases, where the VOR-receiver is the victim the criteria (expressed as D/U), which are contained in Annex 10 today, can be used. For the other direction (GBAS/VDB is the victim), the Signal-in-Space-D/U has to be calculated for the derivation of separation distances.

6b42) The SWG commented on the paper and agreed that most of the comments needed to be taken into account before adoption of the material for incorporation into Doc 9718. The comments made, will be taken into account in the next update of the paper, to be presented at the next SWG meeting.
IP02, An appraisal of VOR co- and adjacent channel geographical separation criteria
6a43) The SWG noted that in support of WP06, this paper presents background information on the validation of the frequency assignment planning criteria for VOR systems, which were originally developed at the 6th session of the Communications Division in 1957. 

Note: WP12 and WP13 were presented by the author of these papers, Vassilios Houdzoumis via WebEx and discussed in conjunction with WP39.

WP39, rev.1, Review of frequency assignment planning material for ILS and VOR

6a44) WP39 addresses various issues that were raised in the context of the further review of frequency assignment planning material for ILS and VOR since the last NSP/SWG meeting. In particular, the paper takes into account papers presented by the Hellenic Civil Aviation Authority (Greece) the following paper, which were presented to the recent ICAO EUR/FMG 24 (Paris, October 2018) and submitted to NSP/5: 

•
NSP/5-WP13 on the radio propagation model for VOR frequency assignment planning: the S-factor. 

•
NSP/5-WP12 on Observations on frequency assignment planning criteria for ILS Localizers. 

Furthermore attached to WP39 are E-Mail exchanges concentrating on a series of questions/issues that could not readily be solved. These exchanges are presented with the view to support and expedite the work in the NSP/SWG.

6a45) Concerning the Frequency assignment planning for ILS, the group agreed with the finding, that for assessing compatibility of a desired Localizer signal with another co-frequency Localizer signal, the D/U ratio should be set at 36 dB. This provides for proper protection of the desired Localizer signal when the frequency offsets from the undesired Localizer is either +/- 90 Hz or +/- 150 Hz plus or minus 2 Hz. This does not change the minimum separation distances for co-frequency localizers as stipulated in Annex 10, Volume I, Attachment C. For other signals, including adjacent frequency localizer signals, the D/U ratio can be set at 20 dB.

6a46) Concerning the frequency assignment planning for VOR, the review concentrated on the use of the so-called S-factor. It was noted that the planning method that was developed [in 1957] is valid but has limitations, e.g., when the angle of reception is above 5 degrees from the transmitter and at angles close to the radio horizon. These limitations were not incorporated in Annex 10. In addition, there is some uncertainty on the vales for the S-factor that are being used. Another important recommendation of the paper was, to take the lowest value of the S-factor into account, instead of using an average S-factor (which has less physical meaning).

WP12,
OBSERVATIONS ON FREQUENCY ASSIGNMENT PLANNING CRITERIA FOR ILS LOCALIZERS
6a47) This paper raises four points with regard to the content of Appendix A of WP02 of ICAO EANPG FMG CM2018 describing the ILS frequency assignment planning method used in 1957: 

· The first is related to the applicability of a minimum required co-channel D/U ratio of 20 dB as opposed to that of 36 dB used in 1957. 

· The second concerns the planning approach for the assessment of adjacent-channel interference. 

· The third point addresses the selection of the appropriate point at the edge of the desired DOC for the application of the protection criterion and the calculation of the D/U ratio there. 

· The last one refers to the proper consideration of a localizer’s EIRP.

6a48) In the discussion of WP12 the group expressed came to the following conclusions on the aforementioned points:

· For assessing compatibility of a desired Localizer signal with another co-frequency Localizer signal, the D/U ratio should be set at 36 dB. 
· For other signals, including adjacent frequency localizer signals, the D/U ratio can be set at 20 dB.

· Although some concerns were raised on the adequacy of the Protection Point to be considered in ILS Co-Channel Compatibility Studies (highest point of the Designated Operational Coverage at 6250 ft), the group was of the opinion that unless further evidence on this issue can be presented, the existing protection point definition should not be changed.

· Concerning the proper consideration of a localizer’s EIRP, the SSG was of the opinion, that it would be desirable taking into account the actual EIRP of an ILS Localizer. This should be further explored.

WP13,
ON THE RADIO PROPAGATION MODEL FOR VOR FREQUENCY ASSIGNMENT PLANNING -THE S-FACTOR
6a49) The SSG noted from WP13 that VOR propagation model contained in a paper (COM VI-WP/108) on this subject submitted at the 1957 6th Session of the ICAO Communications Division is considered as the origin of the VOR planning approach.

6a50) In Appendix A of WP13 contains an interpretation of the COM VI-WP/108 paper. The focus is the notion of the S-factor. The propagation model suggested by this paper is taken for granted and its implications are examined in parallel with the rationale of the original paper. Because of the analysis of Appendix A, the S-factor appears as a (necessarily approximate) means of linearization of the assumed propagation model. With the present-day computational capabilities, it is however very feasible to apply directly the assumed propagation model, without the attendant errors due to the linearization. Moreover, care should be exercised for applying the propagation model within its range of validity (elevation angle of the point of observation from the transmitter not exceeding 5°). 
6a51) Appendix B of WP13 contains a discussion on the validity of the propagation model assumed in paper COM VI-WP/108. A theoretical analysis suggests that the assumed propagation model may underestimate significantly the field strength. For this reason, a verification of this model appears to be advisable.

Agenda Item 6b): Signal and compatibility issues in the band 960 to 1215 MHz

Note: The rapporteur of ICAO CP IWG PT-T (LDACS group), Michael Schnell as well as some additional experts on navigation participated the discussion of WP38 via WebEx.
WP38,
LDACS (L-band Digital Aeronautical Communications System) versus DME/TACAN Compatibility Testing Plan

6b1) The SWG noted that WP38 has been developed by the ICAO Communication Panel - Infrastructure Working Group – Project Team “Terrestrial” (CP/IWG/PT-T) with support of some navigation experts from ICAO NSP. The goal of this document is to describe the testing that will be performed in 2019 and the criteria that will be used to demonstrate the compatibility of the proposed future terrestrial datalink LDACS (L-band Digital Aeronautical Communications System) with the existing users of the aeronautical L-Band and in particular to confirm compatibility with the navigation systems operated in that band, i.e. DME and TACAN.

6b2) For the testing of a tolerable impact of LDACS signal on the DME/TACAN equipment, at first the undisturbed performance of the DME/TACAN equipment will be established. In a second step, the LDACS interference signal will be fed in. The LDACS signal level will then be increased stepwise until the Parameter Under Test (e.g. ranging error, bearing distortion etc.) reaches a level that is definitely intolerable. A curve representing the degradation of the Parameter Under Test with respect to the LDACS signal power level will then serve as a means to discuss and agree on the acceptable impact of LDACS on the Parameter Under Test (interference criterion, aka pass-fail criterion) with ICAO NSP. Once an agreement on the acceptable pass-fail threshold for each interference criterion has been achieved, these criteria can then be considered in the derivation of the frequency coordination criteria.

6b3) In the discussion, questions were asked on the number of DME/TACAN and LDACS equipment types that would be available for the tests. It was explained that three DME- and one TACAN interrogator types and four DME ground beacon types as well as one TACAN ground beacon were available. Concerning the number of LDACS transmitter prototypes, it was stated that currently three prototypes are under development. Within SESAR 2020, Frequentis and Leonardo are currently building LDACS prototypes. The Frequentis prototype is already available whereas the Leonardo prototype is still under construction, but expected to be ready mid of next year. The third prototype is developed within a German National project by Rohde & Schwarz and partners. This prototype is almost finalized and foreseen to be flight tested March 2019

6b4) Furthermore, questions on the maturity of the LDACS-SARPS were asked. It was explained by the rapporteur of ICAO CP IWG PT-T that at the October 2018 meeting of the ICAO CP/2-DCIWG the LDACS draft SARPS were approved. Before the final approval by the ICAO Communication Panel of the SARPS for inclusion into ICAO Annex 10, additional material like a technical manual needed to be developed. However, now major changes to the draft SARPS were anticipated at this point in time.

6b5) Finally, the SWG agreed on the presented test approach and testing plan. Members of the SWG however requested that a mid-term report of the envisaged testing project should be provided. This would to give the group the opportunity to provide early feedback on the achieved results and give guidance on the necessary further testing in a second phase of the project. For this purpose, the SWG requested an alignment of the project milestones with the ICAO NSP meeting schedule.

WP09, rev.1, Frequency assignment planning for DME systems
6b6) Appendix A of this WP presents proposals for frequency assignment planning material for DME systems for incorporation in the Handbook on radio frequency spectrum requirements for Civil Aviation, (Doc. 9718). The SWG noted that the introduction of this material would support in many ICAO Regions the planning of DME stand-alone facilities, which are increasingly used for area navigation (RNAV). These proposals are based on material in Annex 10, Volume I, Appendix C, paragraph 7.1.7 and 7.1.8. Extensive use was made of the material in EUR DOC 11, the European frequency manual, Chapter 5. The material does not include material for the use of DME W and DME Z channels. This is in line with the current plan not to introduce into the Handbook material on MLS frequency assignment planning.

6b7) For validation reasons, the paper contains a comparison with FAA minimum separation distances contained in in FAA Order 6050.32B. The FAA method includes a 3 dB margin to take into account power degradation (of the desired signal) before a facility shuts down. Consequently, the D/U that is used in the compatibility assessment is 11 dB (instead of 8 dB as is being stipulated in Annex 10, Attachment C. Furthermore, it is demonstrated in the paper that the propagation curves that are used in the FAA method include a compensation of 5 dB for variations in the polar diagram of the aircraft antenna.

6b8) SWG members pointed out that the ICAO EUR region was using the D/U value of 8 dB without having observed any incompatibility problems for frequency planning purposes for many years. The SWG agreed that there is no need for deviating from Annex 10 taking into account additional margins.

6b9) During the review of the paper, SWG members provided several further comments of various mainly editorial aspects of the paper. The SWG agreed that most of these comments needed to be taken into account before the group could agree on the final adoption of the material for incorporation of the material, into Doc 9718. The author of the paper announced that he would take into account the proposed changes in the next update of the paper, which he envisages to present to the subsequent SWG meeting.
Agenda Item 6c): Signal and compatibility issues in the band 5000 to 5150 MHz
Note: No papers have been presented under this agenda item.

Agenda Item 6d): GNSS signal and interference issues

WP40,
GNSS RFI Mitigation using ADS-B

6d1) The SWG learned from the presentation of WP40, that based on RFI events linked to GNSS repeaters, NSP requested RTCA SC159 and EUROCAE WG62 to consider “improved capabilities for resistance against interference, or, as a minimum, capabilities to detect the presence of such spurious signals, within the future standards for on-board GNSS equipment” (Flimsy 5 in October 2014 NSP meeting). This paper proposes a specific implementation of an RFI detection capability and requests that such information be downlinked and made available to ANSP’s using ADS-B and surveillance data processing. This will facilitate RFI source localization and operational contingency management.
6d2) The SWG supported the proposal of WP40 to work on future GNSS RFI mitigation capabilities as presented in this paper. It therefore agreed to add a corresponding action to Job Card NSP006.03 (GNSS RFI). The new action title “GNSS RFI status down-link” foresees to “Contribute to the next generation GNSS on-board receiver functionality standard allowing GNSS RFI status down-link via ADSB”. Together with other proposed changes to Job Cards relevant to the SWG, this action is contained in Flimsy 6.
WP31,
Draft Material for Doc 8071 Vol II, Chapter 5 on RFI

6d3) This paper presents draft material for a new chapter 5 of Doc 8071, Vol. II on testing related to GNSS Radio Frequency Interference (RFI). It has previously been presented to NSP JWG/3 as WP45, but only reviewed by the CNT WG. In the frame of NSP – working group coordination on Doc 8071 Vol 2 (see JWG/3 WP/2), the input from the Spectrum Working Group is sought in order to help to further advance the material and obtain appropriate guidance.
6d4) The SWG members noted the progress that has already been achieved. They provided comments on various parts of the paper. The group decided that further feedback should be provided via correspondence. 
SWG07/02: SWG members to provide comments on NSP5/WP31 containing draft material for Doc 8071 Vol. II, Chapter 5 on RFI to Gerhard.Berz@Eurocontrol.int.
WP34,
Proposed L5/E5a Aggregate Non-Aeronautical Interference Mask
Note: WP34 was presented by Olivier Julien (ENAC; France) via WebEx.

6d5) The SWG note from the presentation of WP34 that DFMC SBAS SARPs and Galileo SARPs are currently being. Interference masks have to be included in the SARPs. There is no L5/E5a interfer​​ence mask endorsed by the community so far. WP34 provides a derivation of a 

L5/E5a aggregate non-aeronautical interference mask, which is proposed for discussion in the ICAO NSP/5 meeting. 

6d6) Among other things, WP34 provides an analysis of the link budget for the flight levels (also used by analysed by RTCA DO292): high altitude (FL400), Transition altitude (1600ft), 720 ft and 250 ft. Each flight level leads to its own margin. A general trend is observed, that there is more margin closer to the ground, since the effect of DME/TACAN then diminishes. At FL400, the worst-case link budget is reached with the SBAS demodulation function over the US hotspot at 40°N, 76°W. It goes down to a margin of 0.1 dB only. The obtained smallest margins for all scenarios are as follows: 

· FL400: 0.1 dB

· 1600 ft: 0.93 dB

· 720 ft: 1.66 dB, 

·  250 ft: 2.15 dB

6d7) Based on the margin provided above for each scenario considered, the maximum acceptable equivalent noise PSD created by aggregate non-aeronautical continuous interference that would bring the link budget margin to 0 dB was computed. This lead to the proposed maximum acceptable equivalent noise Power Spectral Density (PSD) created by aggregate non-aeronautical continuous interference:

· 250ft: -197.16 dBW/Hz

· 720ft: -198.15 dBW/Hz

· 1600ft: -199.93 dBW/Hz

· FL400: -202.22 dBW/Hz

6d8) The values given above vary between the 250 ft scenario and the high-altitude scenario by 5 dB. The choice of a specific scenario may be needed for integration in the DFMC SBAS and Galileo SARPs amendments under development. Should only one case be selected, it WP34 proposes to specify the maximum acceptable equivalent noise Power Spectral Density (PSD) at FL400 which is the more restrictive case. Finally, the paper derives for each case an “In-Band and Near Band Interference Mask” i.e. a mask specifying the maximum non-aeronautical interference power [dBm] as a function of the interference bandwidth [Hz]. For the FL400-case, the interference threshold is -114.1 dBm for a bandwidth range 1 kHz to 10 kHz.

6d9) In the discussion of this paper, the SWG agreed that, following the argumentation of the paper, it is straightforward to conclude, that the mask for the most-restrictive case, i.e. protection of the reception of E5/L5-SBAS signal at FL 400 needs to be taken into account.

6d10) Moreover members of the SWG had the following comments on the paper, which are relevant for the further work on this matter:

· The SWG participants recommended that operational experts should also consider the impact of the derived margins for various flight levels. 

· In general the derived margin seem to be very small, regarding the fact, that changes of the aircraft attitude (e.g. banking) may lead to a change of GNSS on-board antenna gain of several Decibels.

· The SWG participants recommended that GNSS receiver manufacturers and/or the RTCA/EUROCAE groups standardising these receivers should be asked, whether the proposed interference threshold of is -114.1 dBm for the FL400-case is practicable.

· Concerning the analysis of the potential contribution of unwanted LDACS emissions, the emission limits for the Aeronautical Mobile (R) Service (e.g. to be used by LDACS) according to ITU-Resolution 417 should be taken into account. However the SWG experts do not expect a noticeable impact, since the LDACS community has chosen the frequency bands in order to comply with the aforementioned ITU-resolution

Agenda Item 6e): Open actions for SWG from ICAO NSP Panel meetings

Note: No actions from panel meeting under this agenda item, however an action by the GWG meeting was discussed.

Agenda Item 6f): Spectrum – any other business
WP36,
REVIEW AND UPDATE OF NSP JOB CARDS and
Flimsy 06, rev.1, Proposed changes to Job Cards relevant to the SWG

6f1) The SWG reviewed the Job Cards relevant to the SWG contained in the attachment of WP36 

- NSP006.03, GNSS Radio Frequency Interference

- NSP012.01, Movement of frequency assignment planning criteria for VHF/UHF NAV systems from ICAO Annex 10 Vol. I to Doc 9718 Volume II.
6f2) The Job Card - NSP006.03, “GNSS Radio Frequency Interference”, was discussed as follows:

The SWG agreed to propose a deletion of action 1138 to “Develop guidance on the detection, classification, localization and resolution (including mitigation) of GNSS RFI”. The rationale is that the SWG agreed already at its October 2017 meeting and that sufficient material to achieve the goal of this action is already available as a chapter of the recently updated GNSS Manual as well as proposed update to Doc 8071, Vol. II. Therefore, it would be sufficient just referencing that material in Doc 9718.

Regarding the knowledge database mentioned in action 9603, the SWG agreed proposing to change the target date from April 2019 to November 2020. The rationale for this is that EC STRIKE/3 project may provide the necessary output for this task not before 2020. 
Furthermore, the SWG agreed to add a new action titled “GNSS RFI status down-link”, which foresees to “Contribute to the next generation GNSS on-board receiver functionality standard allowing GNSS RFI status down-link via ADSB”, as proposed by WP40.
6f3) Concerning NSP012.01, Movement of frequency assignment planning criteria for VHF/UHF NAV systems from ICAO Annex 10 Vol. I to Doc 9718 Volume II, the following discussion took place:

The SWG observed that, according to the text in the table, this Job Card was not approved yet by the ANC. The NSP secretary explained, that the NSP/4 output (including changes to two job cards and this new job card) has not been submitted to the ANC yet, due to constraints in the ANC schedule, the NSP/4 changes have not been reviewed by the ANC yet. The NSP/4 report (including the proposed changes to JCs) will be reviewed by the ANC together with the NSP/5 report in early 2019. The SWG decided to propose also changes to the target date for move of frequency assignment planning material for ILS, VOR and DME from the Attachments of Annex 10, Volume I to Doc 9718 from Q1/2019 to Q4/2019. Moreover, the SWG did perform some minor editorial corrections on the text in this Job Card.
6f4) The change proposals for both aforementioned Job Cards agreed by the SWG are contained in Flimsy 06, rev.1.
III
Administrative matters

An updated action item list of the SWG can be found as Attachment B of this report. The next meeting of the Spectrum Working Group is expected to take place from 8th to 11th April, 2019 (i.e. within the second week of the next ICAO NSP meeting). The autumn 2019 meeting of the SWG is tentatively foreseen taking place from 22nd to 25th of October 2019.
ATTACHMENT A: ACTION ITEM LIST

	Action number
	Action


	Actionees
	Status

	Actions from the Montreal meeting October 2006 (SSG10):



	SSG10/10
	To develop more detailed frequency coordination criteria between GBAS and VHF-COM as well as GBAS and ILS for publication by ICAO.
	SSG
	Ongoing,

Partly fulfilled by NSP/5-WP10,

NSP/5-WP04,

NSP/5-Flimsy 7

	Actions from the Montreal meeting May 2010 (SSG16):



	SSG16/2
	To provide results of the compatibility studies of L-DACS and DME.
	SSG members
	Ongoing



	

	Actions from the Montreal meeting of SWG December 2015 (SWG1):



	SWG01/02
	To report about progress on standardisation of increased robustness and warning capabilities against GNSS RFI and spoofing.
	RTCA- representative to NSP
	Open

	SWG01/08
	To check the impact of the GBAS positioning service (addressed in section 7.2.1.5 of ICAO Annex 10, Vol. I, Appendix D) and the GBAS Extended Service Volume on frequency coordination. (Section 3.4.4 of WP9 to NSP/2 provides new information ESV and positioning service and its need for spectrum protection.
	SWG members
	Open

	

	Actions from the Montreal meeting of SWG June 2016 (SWG2):



	SWG02/02
	Develop guidance for local frequency planning i.e. ensuring compatibility between Nav-aids and VHF-COM-systems at the same airport (e.g. between existing ILS Localizers and a new GBAS VDB, between existing VORs and a new GBAS VDB, between existing VHF-COM and a new GBAS VDB).
	SWG members
	Ongoing,

Partly fulfilled by NSP/5-WP14.



	SWG02/03
	To explore, what future frequency coordination rules taking into account real signal strength of the desired signal, (i.e. to further proceed with the work described in WP17 of ICAO NSP Dec. 2015) would be needed to allow deployment of a GBAS VDB at an airport with existing ILS (Worst-case is probably overflying an ILS LOC at the opposite runway-end)
	SWG members

	Accomplished by by NSP/5-WP14 and NSP/5-WP17.



	

	Actions from the Montreal meeting of SWG June 2017 (SWG4):

	SWG04/01 
	To derive the geometric boundary between the region, where international frequency coordination criteria and the region, where local coordination criteria could be applied for GBAS VDB versus ILS/VOR frequency coordination.
	RTCA VDB ad‑hoc
	Partly fulfilled by NSP5-WP14 (WP14 provides max. undesired PFD)

	SWG04/02
	To circulate anticipated ICAO Annex 10 updates (amendment 92) dealing with improvements related to GBAS VDB compatibility with ILS/VOR within the GBAS community by RTCA SC-159 WG4, EUROCAE WG28 and the International GBAS Working Group before the applicability date of the GAST-D SARPs in November 2018.
	Matt Harris, Joel Wichgers, Winfried Dunkel, Pierre Ladoux
	Accomplished by presentations at 2018 meetings of RTCA SC-159 WG4, EUROCAE WG28 and IGWG

	SWG04/04
	To contribute to the development of a compilation of DME compatibility criteria to be applied for sharing studies between DME and new aviation systems as well as non-aviation systems in frequency band.
	SWG members
	Open

	SWG04/05
	To contribute to the development spectrum efficiency metrics for navigation systems.
	SWG members
	Open

	SWG04/06
	To present a paper on DME compatibility and evolution to ICAO FSMP.
	G. Berz
	Open

	SWG04/10
	To establish a contact to CEPT FM22 to discuss GNSS RFI investigation for aviation purposes with European radio agencies.
	G. Berz
	Open

	Actions from the Montreal meeting of SWG October 2017 (SWG5):



	GWG Action216
	To contribute to the development of a specification to be included into ICAO Doc 8071, Vol. II, how to evaluate fieldstrength measurement results.
	GWG members
	See GWG meeting report!

	GWG Action217
	To provide a derivation of the impact of VDB fieldstrength fluctuations on the Message Failure Rate in the context of GWG developing a specification to be included into ICAO Doc 8071, Vol. II , how to evaluate fieldstrength measurement results.
	Matt Harris
	See GWG meeting report!

	SWG05/01
	To perform a VDB frequency planning exercise for Europe based on GBAS SIS-D/U criteria as provided by NSP-5 flimsy 7 b
	Pierre Ladoux
	Open

	SWG05/03
	To provide to ICAO NSP SWG results of the frequency planning exercise for LDACS based on ICAO frequency list of European Aeronautical Radionavigation systems in the band 960 to 1215 MHz. 
	Michael Schnell
	Open



	SWG05/06
	To provide to ICAO NSP “IATA Technical Information Briefings on Harmful Interference to Global Navigation Satellite System (GNSS)” regularly
	Noppadol Pringvanich
	Standing action item

	

	Actions from the Montreal meeting of SWG April 2018 (SWG6):

	GWG 224
	To develop new guidance material on the conversion from receiver performance requirements to Signal-in-Space requirements regarding maximum undesired Power Flux Density levels for GBAS operations and desired-to-undesired (D/U) as well as the impact of spurious emissions based on JWGs/3, WP18, rev.1 and the new draft Appendix K of RTCA DO‑253().
	ICAO NSP
	See GWG meeting report!

	GWG 225
	To check whether there are avionics backward-compatibility issues or GBAS ground station deployment issues with the proposed new GBAS adjacent channel rejection requirements.

	Members of NSP
	See GWG meeting report.

	GWG 227
	To analyse the impact on the VDB Message Failure Rate of “sub-second” exceedances of the power limit by the undesired signal and to explore the possibility to introduce a sliding-average mechanism for GBAS VDB flight-inspection results, based on this analysis.
	VDB ad-hoc group
	See GWG meeting report!

	SWG6/01
	To analyse the inconsistencies between separation distances for the co-channel case of ILS Localizers in various regions.
	Robert Witzen
	Fulfilled by NSP5/ WP07

	SWG6/02
	To analyse, whether in modern ILS receivers a heterodyne-like product can be produced by the intermodulation of wanted and unwanted carriers with a minute frequency offset.
	Robert Witzen
	Fulfilled by NSP5/ WP12

	SWG6/03
	To analyse inconsistencies between the separation distances applied for frequency assignment planning of VOR in various regions.
	Robert Witzen
	Fulfilled by NSP/5 IP2 and WP6

	SWG6/04
	To analyse the meaning and the need for the co-location case” in ICAO Annex 10, Vol. I, Att. C, section 3.4.
	Robert Witzen
	Open

	SWG6/05
	To analyse the discrepancy of the S-factor (used for the derivation of VOR separation distances) with the corresponding factor used in FAA Order 6050.32B
	Robert Witzen
	Fulfilled by NSP/5 WP6 and WP13

	SWG6/06
	To analyse the reason why ICAO Annex 10 allows overlapping of VOR coverage volumes of facilities operating on adjacent channels, while is not allowed in Europe according to ICAO EUR DOC 011
	Robert Witzen
	Fulfilled by NSP/5 WP6

	SWG6/08
	To provide comments to Mark Dumville (E-mail: mark.dumville@nsl.eu.com) on the ‘Draft Reporting Standards for GNSS RFI threat monitoring and reporting’ attached to IP19 of ICAO NSP April 2018
	SWG members
	Closed

	SWG6/10
	To analyse the expected range of potential interference by LED lighting devices to aeronautical radio navigation systems based on the applicable radiated emission limits for LED lighting devices based on JWGs/3-IP24.
	SWG members
	Open

	

	Actions from the Montreal meeting of SWG November 2018 (SWG7):



	GWG-

action 231
	 To 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, taking into account WPNSP/5-WP14 and NSP/5-Flimsy 07
	GWG and SWG
	Open

	SWG7/01
	To analyse the revision of ITU-R recommendation P.528 on the proposed new propagation model for GBAS/VDB contained in NSP/5-WP35.
	Robert Witzen
	Open

	SWG7/02
	WG members to provide comments on NSP5/WP31 containing draft material for Doc 8071 Vol II, Chapter 5 on RFI to Gerhard.Berz@Eurocontrol.int.
	SWG-members
	Open


ATTACHMENT B: LIST OF PARTICIPANTS OF THE SWG

	Name
	Atten​dance

(full-time/

part-time)
	Organisation 
	Email

	Alessandro Capretti
	P
	ICAO
	ACapretti@icao.int

	Bart van den Einden
	P, via WebEx
	EUROCONTROL
	bart.van-den-einden@eurocontrol.int

	Felix Butsch
	F
	DFS, Germany
	Felix.Butsch@dfs.de 

	Gerhard Berz
(via WebEx)
	P
	Eurocontrol
	gerhard.berz@eurocontrol.int

	Joachim Wollweber
	P, via WebEx
	DFS, Germany
	Joachim.Wollweber@DFS.de

	John Dyson
	F
	NATS, United Kingdom
	John.dyson@nats.co.uk

	Jules Hermens
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