	[image: image1.png]



	[image: image1.png]
International Civil Aviation Organization

INFORMATION PAPER
	FSMP-WG/7 IP/01
2018-08-28 




ATMRPP-WG/WHL/x-IP/


.././06
FSMP-WG/7 IP/01
- 6 -

- 7 -
FSMP-WG/7 IP/01

FREQUENCY SPECTRUM MANAGEMENT PANEL (FSMP)

Seventh Working Group meeting

Johannesburg, South Africa, 6 – 13 September 2018

Agenda Item 9:
Any Other Business

REPORT OF THE 
ICAO NSP SPECTRUM WORKING GROUP (SWG)

Presented by: ICAO NSP SWG Rapporteur, Felix Butsch
	SUMMARY

	This paper contains the report of the sixth meeting of the ICAO NSP Spectrum Working Group (SWG), which was held at ICAO Head​quarters, Montreal from 17th to 20th April 2018. The most relevant topics for the ICAO FSMP-WG, which were discussed in that meeting were: 

· The preparation of frequency coordination criteria for ILS and VOR in the context of moving these criteria from Annex 10, Vol. I into “Handbook on radio frequency spectrum requirements” (Doc. 9718). A variety of papers (WP14, WP15, WP12, WP13, WP16, IP05, IP06) dealing with this topic were discussed. The SWG provided change requests and comments on these papers.
· The issue of the possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz, which is a sub-band of the band being used by NDB/ADF, was discussed (WP24). Revisions of that paper did also cover the latest changes of system characteristics provided by ECC Working Group SE24. SE24 took the request from ICAO into account to foresee a protection distance for ADF receivers of 75 meters. SE24 also changed the channel spacing from 93.8 Hz to 150 Hz in order to reduce the number of signals incident to the ADF/NDB bandwidth of 2.7 kHz. Finally, they shifted the proposed frequency range from 446-457.1 kHz to 442.2-450 kHz in order to enable coexistence with existing “avalanche victim detection device”-receivers. The discussion of the matter by ICAO NSP SWG was inconclusive. SWG-experts did also neither provide comments in the frame of a review by correspondence after the meeting, nor within a consultation of Draft ECC report 284 “Feasibility studies of Person detection and collision avoidance applications in the 446-457.1 kHz range”. It is likely that the ECC Report 284 will be adopted at the 80th Meeting of ECC WG-SE, Valladolid, Spain, 10th to 14th September 2018.


Introduction

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

· The preparation of frequency coordination criteria for ILS and VOR 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 (WP14, WP15, WP12, WP13, WP16, IP05, IP06) dealing with. The SWG provided change requests and comments on the drafts of frequency coordination criteria for ILS and VOR. 
Further updates of this material was afterwards presented to the of the European ICAO Frequency Coordination Group Meeting of ICAO EANPG FMG (CM/2018), Vienna, Austria, 2018 taking into account the feedback of ICAO NSP SWG:

· FMG CM 2018– WP/02, “FREQUENCY ASSIGNMENT PLANNING FOR ILS”

· FMG CM 2018– WP/03, “FREQUENCY ASSIGNMENT PLANNING FOR VOR”

The outcome of the discussion of these papers is covered by the “Summary of Discussions of the Frequency Coordination Group Meeting of ICAO EANPG FMG (CM/2018), Vienna, Austria, 2018”

· The possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz, which is a sub-band of the band being used by NDB/ADF. This topic was discussed by means of WP24 to the ICAO NSP/SWG meeting. This paper contained the material on this issue, which was presented to ECC SE24, as well as the output of discussions of this topic by the ICAO FSMP-WG/6. Shortly before the SWG meeting the new material developed by ECC SE24 at its meeting in Rome, 9th to 11th of April 2018 became available. Revisions 1, 2 and 3 of WP24 took this material. The SWG noted that SE24 took the request from ICAO into account to foresee a protection distance for ADF receivers of 75 meters. Furthermore, SE24 changed the channel spacing from 93.8 Hz to 150 Hz in order to reduce the number of signals incident to the ADF/NDB bandwidth of 2.7 kHz. Finally, they also changed the proposed frequency range from 446-457.1 kHz to 442.2-450 kHz in order to enable coexistence with existing “avalanche victim detection device”-receivers. 
Unfortunately, the review of the material by the SWG was inconclusive, due to the short notice with which the group was informed on the changes by SE24. The NSP SWG agreed to review the issue further by correspondence. No responses by SWG members were received by the SWG rapporteur during that review. Later the “Draft ECC Report 284” “Feasibility studies of person detection and collision avoidance applications in the 446-457.1 kHz range” on this issue was published for consultation with a deadline for responses at June 2018. The SWG rapporteur made the members of the SWG aware of this consultation. So far, no responses to the consultation by SWG members became known. ECC SE24 will further discuss the “Draft ECC Report 284” at its meeting in Mainz, Germany, 3rd to 5th September 2018. (The outcome of the consultation is contained in the paper SE(18)090). It is likely that the ECC Report 284 will be adopted at the 80th Meeting of ECC WG-SE, Valladolid, Spain, 10th – 14th September 2018.
The detailed report of the sixth meeting of the ICAO NSP Spectrum Working Group (SWG), which was held at ICAO Head​quarters, Montreal from 17th to 20th April 2018 is attached below.
REPORT

OF THE 6th MEETING


OF THE 


ICAO NSP SPECTRUM WORKING GROUP

17th to 20th April 2018, ICAO Headquarters, Montreal, Canada

I. Introduction

The sixth meeting of the ICAO NSP Spectrum Working Group (SWG) was held at ICAO Head​quarters, Montreal from 17th to 20th April 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) and one joint session with the ICAO CP IWG PT-T (working group dedicated to the development LDACS standards) 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 infor​mation 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.

	WP18, rev.1
	VDB Compatibility Airborne Contribution
	Tim Murphy

(Matt Harris)

	WP06, rev.1
	PROPOSED SARPS CHANGES FOR GBAS VDB ADJACENT CHANNEL TECHNICAL SPECIFICATIONS
	Tim Murphy

(Daniel Domey)

	WP05
	RATIONALE FOR VDB RECEPTION DEGRADED MESSAGE FAILURE RATE (MFR)
	Tim Murphy

(Rick Cassell)

	WP04, rev.1
	Proposed SARPs Changes for GBAS VDB compatibility with ILS
	Tim Murphy

(Rick Cassell)

	WP28
	GBAS D/U Flight Measurements Bremen
	Stefan Naerlich

(Winfried Dunkel)

	WP04, rev.1
	Proposed SARPs Changes for GBAS VDB compatibility with ILS
	Tim Murphy

(Rick Cassell)

	WP21
	Compatibility between GBAS VDB and VHF COM
	Stefan Naerlich

(Felix Butsch))

	WP22
	Concept for inclusion of updated GBAS VDB frequency compatibility criteria into ICAO Annex 10
	SWG rapporteur

(Felix Butsch)

	IP08
	UPDATED INFORMATION REGARDING FREQUENCY SPACING BETWEEN VDB AND ILS(LOC)/VOR FACILITIES USED IN RUSSIA
	V. Korchagin

(M. Markelov)

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

	WP14, rev.1
	Frequency utilization for ILS and VOR
	NSP Secretary

(Robert Witzen

	WP15
	ILS Coverage and protection points
	NSP Secretary

(Robert Witzen

	WP12
	Frequency assignment planning for ILS
	NSP Secretary

(Robert Witzen)

	WP13
	Frequency assignment planning for VOR
	NSP Secretary

(Robert Witzen

	WP16
	Calculation of the S-Factor used in VOR frequency assignment planning
	NSP Secretary

(Robert Witzen

	IP05
	APAC ILS/VOR planning criteria
	NSP Secretary

(Robert Witzen

	IP06
	Frequency Planning in the EUR Region
	NSP Secretary

(Robert Witzen

	

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

	

	Note: The working and information papers below, covered by this agenda item, were discussed by a joint meeting of SWG and ICAO CP IWG PT-T (LDACS group)

	
	
	

	IP29
	LDACS Compatibility with DME/TACAN- 

-Presentation by ICAO CP PT-T
	ICAO CP PT-T chair,

(Michael Schnell)

	Note: IP33 was provided after the SWG meeting for information.

	IP33
	LDACS: Overview, Compatibility Testing Plan and

Proposed Compatibility Criteria for DME/TACAN
	ICAO CP PT-T chair,

(n/a)

	

	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

	

	IP09
	PRN Assignment for IGSO satellites - An Interference Analysis for SBAS IGSO Satellites
	Tetsuya Jo

(Takeshi Ono)

	IP19
	STRIKE3 – A European initiative to develop GNSS threat reporting and GNSS receiver testing standards
	Eric Chatre

(ICAO NSP secretary

	Note: IP34 was provided in response to action SWG4/08 after the SWG meeting for information.

	IP34
	RTCA TOC report on Operational Impacts of Intentional GPS Interference
	Ken Alexander

(n/a)

	

	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


	WP24
	Possible introduction of a new detection and collision avoidance application in the frequency band 446 - 457.1 kHz
	SWG rapporteur

(Felix Butsch)



	WP24, rev.1 rev.2, rev.3
	Possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz
	SWG rapporteur

(Felix Butsch)

	IP24
	LED RF Devices Update
	Ken Alexander

(Ernesto Mendoza)


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. 
WP18, rev.1, VDB Compatibility Airborne Contribution

6a1) This WP summarizes worst-case airborne installation contributions that can be assumed for the purpose of converting 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). With the updated VDB receiver requirements (JWG/s-WP06, envisaged to be included in the revised GBAS airborne MOPS, RTCA DO-253E), the worst SIS D/U for rollout of -38 dB, for the undesired LOC transmitter at the far end of the runway, is within limits for the standard MFR for any LOC distance. However, all other scenarios require at least some level of increased VDB strength at the aircraft locations nearest to the undesired transmitters
6a2) The summary of Worst Signal-in-Space Undesired Power Flux Density by Scenario in the paper is given in the table below:

	Scenario
	Maximum undesired SIS
	Margin
	Comments

	GLS Cat I to 100’ HAT (200’ DH / 2)
	-22 dBW/ m2
	-2 dB1
	LOC Overflight

	GLS Cat I to Touchdown
	-18 dBW/ m2
	-6 dB1
	LOC Overflight

	GLS Cat I/II/III through Rollout
	-61 dBW/ m2
	34 dB
	LOC at Runway End

	GLS Take-off
LOC 60m to LTP
	-22 dBW/ m2
	-5 dB
	LOC Either End

	(receive antenna
LOC 150 m to LTP
	-32 dBW/ m2
	5 dB
	LOC Either End

	height = 36 feet)
LOC 300 m to LTP
	-42 dBW/ m2
	15 dB
	LOC Either End

	GLS Departure After Lift-off
	-18 dBW/ m2
	-9 dB
	LOC Overflight

	VOR All Standard Scenarios
	-27 dBW/ m2
	0 dB
	Standard VOR Siting

	VOR Exceptional Scenarios
	-21 dBW/ m2
	-6 dB
	Very Close VOR


Note 1: The -2 dB and -6 dB margins for the first two LOC overflight scenarios include 5 dB minimum AIL, while the other scenarios include the standard minimum 2 dB AIL with undesired transmitters in arbitrary directions, not below and behind the aircraft..

6a3) The Summary of Worst Signal-in-Space Desired-to-Undesired Ratio Assuming Minimum VDB Power is given in the following table:

	Scenario (with Worst-Case Geometry)
	Maximum Undesired SIS PFD
	Minimum VDB 

SIS PFD
	Worst SIS D/U

	GLS Cat I to 100’ HAT (200’ DH / 2)
	-22 dBW/m2 
	-99 dBW/m2
	-77 dB

	GLS Cat I to Touchdown
	-18 dBW/m2 
	
	-81 dB

	GLS Cat I/II/III through Rollout
	-61 dBW/m2
	
	-38 dB

	GLS Take-off   LOC 60 m to LTP
	-22 dBW/m2
	
	-77 dB

	 (receive antenna  LOC 150 m to LTP
	-32 dBW/m2
	
	-67 dB

	 height = 36 feet)  LOC 300 m to LTP
	-42 dBW/m2
	
	-57 dB

	GLS Departure After Lift-off
	-18 dBW/m2
	
	-81 dB

	VOR All Standard Scenarios
	-27 dBW/m2
	
	-72 dB

	VOR Exceptional Scenarios
	-20 dBW/m2
	
	-79 dB


6a4) The meeting noted, that these results were used to validate updated VDB receiver D/U requirements described in JWGs/3-WP/6 and SARPs ILS operational requirements described in JWGs/3-WP/4. These results are recommended for use by the SWG for development of future guidance material for VHF compatibility of ILS, VOR, and VDB.

6a5) A discussion of the model for the difference in transmission loss dTL(fD,fU) between the frequency of the Desired signal (fD) and the Undesired signal (fU) took place. The meeting agreed, that it was conservative enough to assume for the purpose of frequency planning, to model the Transmission Line Loss Variation (TLV) versus channel separation as a linear increase from 0 dB at co-channel to a maximum of 6 dB at 1 MHz (40th adjacent VDB channel). 

6a6) According to the analysis in WP18, the one of the worst Signal-In-Space D/U scenarios was the overflight of a transmitting ILS Localizer during GLS landing. In the discussion, it was observed that when deploying a new ILS Localizer at an airport with a GBAS there might be an impact on the siting of t a new Localizer (allowed distance to threshold ensuring protection of the GBAS VDB signal).

6a7) Furthermore the meeting noted that the worst-case GLS departure scenario in WP18 is the overflight of an ILS Localizer after Lift-off. In the discussion, the group agreed that ICAO SARPs do currently not support the provision of the GLS departure.

6a8) A member of the meeting pointed out, that spurious emissions of ILS Localizers and VOR systems at a given airport within the on-board VDB receiver’s passband need to be analysed to ensure that the spurious emission do not dominate the Undesired co-channel signals from other airports. Knowledge of the spurious emissions of the existing VHF transmitters may be required in order to fully support the GBAS D/U requirements. The meeting agreed that this needs to be further explored and guidance to States to on this issue should be developed. 
6a9) Consequently, additional material on the analysis of the impact of spurious emissions was developed and presented to the second session of the Joint GWG/SWG meeting. In this new material, it was recalled that one important finding from JWGs/2-WP13) is that spurious emissions of LOC and VOR transmitters in the VDB band are dependent on transmitter type and can vary from -75 dBc to -105 dBc, and ITU regulations (ITU RR, Appendix 3, Table I) imply that up to -64 dBc in a 20 kHz bandwidth (ILS case, derived from the ITU limit of 57 dBc in 100 kHz) could be allowed. It was demonstrated that this off-channel emission level, which is on-channel for the VDB, could be more limiting due to the +26 dB on-channel D/U limit for VDB receivers. The meeting reviewed the new material and agreed to it. It was added to the paper and made available as revision 1 of WP18. 
6a10) In the discussion, it was announced by members of the “VDB ad-hoc group” of RTCA that their plan was to add the new 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 to a planned update of Appendix K of the anticipated revision GBAS VDB airborne MOPS, RTCA DO-253(). 

6a11) The publication of the revised MOPS, RTCA DO-253() is envisaged in the second quarter 2019. A mature draft version would however be available already in the second half of 2018, in due time to use the proposed revised Appendix K as an input to SWG’s development of new guidance for ICAO Annex 10, Vol. I, Appendix D, section 7.2 and an input to FAAs revision of Airworthiness Installation Guidance Advisory Circular, AC20-138.
GWG Action 224: ICAO NSP 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().

WP06, rev.1, PROPOSED SARPS CHANGES FOR GBAS VDB ADJACENT CHANNEL TECHNICAL SPECIFICATIONS

6a12) This WP presents proposed changes to Annex 10 to address issues associated with GBAS VDB adjacent channel rejection requirements for ILS LOC and VOR undesired signal. The specific changes relate to the D/U and power level for these undesired signals and the associated message failure rate. It takes into account recent consideration of RTCA SC-159 WG4 to strengthen the adjacent channel suppression of the GBAS VDB receiver requirements and to foresee a Degraded VDB Message failure rate in a future version RTCA DO-253. 

6a13) The proposed SARPs changes essentially foresee to introduce the following new adjacent channel suppression requirements into section 3.6.8.2.2.6 of ICAO Annex 10, Vol. I, Att. B:

· VOR versus GBAS and ILS Localizer versus GBAS: receiver D/U of [-60] dB at 40th adjacent channel and above for the standard Message Failure Rate

· VOR versus GBAS and ILS Localizer versus GBAS: receiver D/U of [-65] dB at 40th adjacent channel and above for the Degraded Message Failure Rate

Furthermore, WP06 proposes to insert a “VHF data broadcast degraded message failure rate” of “one failed message per 10 full-length (222 bytes) application data messages” into section 3.6.8.2.2.3.1 ICAO Annex 10, Vol. I, Att. B. 
6a14) In the discussion of it was emphasized, that the new values for the aforementioned adjacent channel suppression requirements still needed to be confirmed. FAA was currently requesting GBAS receiver manufacturers to tell, whether their receiver models were able to comply with the anticipated new requirements. In this context, other States were requested by a member of the group to check whether they would have avionics backward-compatibility issues or GBAS ground station deployment issues with the proposed requirements.

GWG Action 225: Members of NSP to check whether they would have avionics backward-compatibility issues or GBAS ground station deployment issues with the proposed new GBAS adjacent channel rejection requirements.

6a14a) Revision 1 of WP6, containing updated references in the attached validation matrix, was made available after the discussion of the paper.

WP05,
RATIONALE FOR VDB RECEPTION DEGRADED MESSAGE FAILURE RATE 

6a15) WP05 contains the rationale for the aforementioned new degraded message failure rate (MFR) proposed by WP06, rev.1 for inclusion into section 3.6.8.2.2.3.1 of ICAO Annex 10, Vol. I, Att. B. The meeting noted that after a presentation of extensive analysis of the impact on the Loss Of Continuity (LOC) it comes to the conclusion that a degraded MFR of 0.1 is judged to be acceptable for limited exposure periods while still meeting GBAS GAST C system continuity.

6a16) A discussion took place, exploring whether the degraded message failure rate was indeed only acceptable for limited exposure times, and how long these exposure times are. The meeting agreed that the limited exposure time was not an essential prerequisite of the analysis. However, there was need to provide guidance on the assumed limited exposure time in ICAO Annex 10 in the context of “same-airport compatibility”.

WP04, rev.1, Proposed SARPs Changes for GBAS VDB compatibility with ILS

6a17) WP04 is a revision to WP 15/Flimsy 5 presented at NSP/4. The paper recalls the fact that all states shut down the opposite runway end ILS localizer during CAT II/III operations. This solves the ILS overflight interference question for ILS Cat II/III operations. The work on GBAS VDB receiver performance under ILS interference identified an interference issue for GBAS approaches that overfly an active ILS transmitter. Therefore, similar restrictions on ILS localizer transmitters are needed for GBAS and ILS approaches. Most states, but not all also shut down the opposite end localizer during CAT I operations; however, even for states where shut down of the opposite end ILS is done, there may be sporadic situations where it remains turned on. 
6a18) WP04 contains proposed changes to Chapter 3, Attachment C and Attachment D to describe the mitigations needed to ensure compatibility between ILS and the GBAS VDB, by defining the conditions when the ILS localizer should not radiate. The essential part of the proposal in the original version of WP04 is a change to section 3.1.2.8 of ICAO Annex 10, Vol. I, Chapter 3, stating that “At those locations where there is an ILS facility that serves the opposite end of a runway with a GBAS approach, when the approach direction in use is the opposite end of the ILS, the localizer shall not radiate, except where the GBAS approach in operational use is providing Approach Service Type A, B or C and no operationally harmful interference results.”

6a19) That version of the proposed change to section 3.1.2.8 was discussed controversially by the meeting. One member mentioned that the effort to implement the inter-lock for existing ILS Localizers would be very high. Others pointed out, that depending on the distance between opposite runway-end localizer and runway threshold the switch-off was not always necessary. Another participant mentioned that there was a disadvantage for a runway with only one ILS Localizer for which GBAS Approaches were introduced at both runway ends. Moreover, it was pointed out by one member of the group that the door should be left open to use GAST-D service for CAT I operations.

6a20) Between the first and second session of the Joint GWG/SWG a revised text for the proposed SARPs Changes for GBAS VDB compatibility with ILS was developed. The new text was intensively discussed and further evolved during the session. In the latest version it was in particular stated that a shut-off of the opposite runway-end ILS is not necessary, if compliance of the VDB signal below 200 ft above the runway threshold with the applicable D/U limits for GBAS VDB can be shown. Sone members of the meeting expressed the view that in this way inter-lock of ILS in order to protect the GBAS operation was only necessary in rare cases. The outcome of the second session was made available as revision 1 to WP04 for further discussion with the CNTWG. Below the revised version of the proposed new section 3.1.2.8 agreed by the GWG is shown below:
“3.1.2.8 At those locations where there is an ILS facility that serves the opposite end of a runway with a GBAS approach, when the approach direction in use is the opposite end of the ILS, the localizer shall not radiate, except where the GBAS approach in operational use is providing Approach Service Type A, B or C and no operationally harmful interference results. when GBAS low visibility operations that require GAST D are being conducted, except where it can be demonstrated that the localizer does not exceed the maximum field strength tolerable by the GBAS VDB receiver defined in Chapter 3, 3.7.3.5.4.4.1 or does not comply with the desired to undesired signal ratios defined in Appendix B, 3.6.8.2.2.6 (excluding 3.6.8.2.2.6.4.2, as that is related to a degraded message failure rate).” 
GWG Action 226: Tim Murphy to bring the outcome of the discussion of proposed SARPs Changes for GBAS VDB compatibility with ILS from the Joint GWG/SWG meeting contained in WP04, rev.1 to the attention of the CNTWG.

WP28,
GBAS D/U Flight Measurements Bremen

6a21) This paper provides an overview of the setup and first results of a special flight-testing performed at Bremen International Airport (Germany) in February 2018. The flight-testing was performed with one of the flight inspection aircraft to determine desired to undesired (D/U) ratios and maximum signal power levels on the final approach GLS 09. During this precision approach, aircraft overfly a DVOR in about 190 ft and an ILS localizer in about 140 ft. This scenario is not the worst possible case, but the experience and the results were considered suitable to stimulate a discussion on, how flight-testing can be used to test some VDB requirements on the approach path and to check critical frequency assignments and geometries of different VHF navigation aids (GBAS, VOR, ILS localizer) installed at the same airport. This could also contribute to develop the planned update the GBAS chapter four in ICAO Doc 8071 Vol. II.

6a22) It was mentioned that the flight testing results presented in this paper confirm that the planned D/U requirements for desired and undesired signals can be met with some margin, whereas the determined maximum undesired power levels are above the limit of -1 dBm for very short periods (≤0.4 s), when assuming 6 dB implementation loss. In the paper, it was also stated that the achievable uncertainty for field strength measurements in geometries like overflights is limited. Further enhancements of the flight testing setup would improve measurement quality. More detailed SARPs guidance material and ICAO Doc 8071 Vol. II chapter 4 improvements should support this.
6a23) In the discussion various members of the group were of the opinion that “sub-second” exceedances of the power limit by the undesired signal should have no impact on the Message Failure Rate and therefore be acceptable. It was discussed, how such a rule could be implemented. One way of doing this would be the introduction of a sliding-average mechanism for GBAS VDB flight-inspection results, in a similar way it is done for ILS flight-inspection. Members of the group emphasized that the characteristics of the sliding-average mechanism needed to be validated by analysing the impact of very short peaks of undesired signals. An action was placed on a member of the RTCA VDB ad-hoc group to analyse this issue. 

GWG Action 227: VDB ad-hoc group 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.

6a24) The author of WP28 pointed out the distances toward the undesired signal transmitters at Bremen airport do not represent the most extreme case (e.g. compared to the situation at Geneva airport). Even with anticipated new means to deal with peaks of Power Flux Density of the undesired signal recorded during flight inspection (e.g. averaging), it would be hard to ensure compatibility with ILS Localizers. Members of the meeting therefore recommended that that RTCA should standardise the best adjacent channel suppression achievable by today’s receivers.
WP21, rev.1, Compatibility between GBAS VDB and VHF COM

6a25) The meeting noted, that in response to SWG action SWG04/03 and GWG action 178, this paper addresses again the issue of, what should be the suitable protection threshold for VHF COM against interference by GBAS VDB signals as the basis to derive frequency separation distances between both systems. The audio signal from the output of VHF COM receivers with simulated interference by GBAS VDB was recorded in the laboratory. The recordings were provided to a panel of 20 listeners in order to judge the perceived interference to the audio signal. In the paper, it is assumed that the acceptable level of the impact of undesired signals graded by the listeners is between Grade 2 (little noticed audio distortion) and Grade 3 (recognizable audio distortion, which does not limit comprehensibility, however cannot be tolerated for a long duration). A decision was taken to set the threshold at the Grading Point value of 2.5 for the further evaluation of the impact of undesired signals of GBAS VDB on VHF COM receivers.

6a26) The conclusion in WP21 of setting the Grading Point threshold to 2.5 was, that the acceptable level of SINAD (Signal-to-Interference ratio including Noise And Distortion) degradation can be set to 15 dB. This would mean a relaxation of 14 dB compared to earlier assumptions. It was further concluded in WP21 that it would conservative to assume that a 14 dB higher tolerable SINAD degradation meant that resulting D/U threshold could be reduced by 12 dB compared to the assumptions in WP04 of ICAO NSP, Montreal April 2015). Finally, WP21 presented a comparison of calculated separation distances based on D/U values derived from the old (NSP April 2015) and the proposed new SINAD degradation threshold.

6a27) Member of the meeting observed from the inspection of the provided tables provided with characteristics of the various scenarios, that in particular one VHF COM receiver type (used by General Aviation) caused in several scenarios (different GBAS VDB characteristics) intolerable Grading Points (above 2.5) at SINAD levels below the proposed SINAD threshold of 15 dB. The worst-case was that only a SINAD degradation of 2 dB would lead to a Grading Point above the threshold of 2.5. Therefore, the meeting agreed that the proposed relaxation of the D/U threshold compared to what was presented to the ICAO NSP meeting in Montreal in April 2015 was not acceptable.

6a28) In the context of the presentation of WP21 a discussion of the separation distance between GBAS VDB and VHF com to be applied for international frequency coordination took place. The group agreed that separation distances below 4 km would not be useful. For frequency offsets between desired and undesired signals leading to separation distances below 4 km, rather “same airport compatibility guidance” material than international coordination criteria should be provided in ICAO Annex 10, Vol. I, Att. D, section 7.2.
WP22,
Concept for inclusion of updated GBAS VDB frequency compatibility criteria into ICAO Annex 10

6a29) After a report about past activities in the context of the development of frequency coordination criteria, this paper reviews the available material on this issue prepared in the frame of SESAR 15.3.6 task 024 and by the “VDB ad-hoc group” under the umbrella of RTCA SC-159 WG4. This paper presents a concept for inclusion of updated GBAS VDB frequency compatibility criteria into Annex 10, Vol. I based on the papers available to ICAO NSP JWG/3.

6a30) The frequency assignment criteria to be developed for the cases GBAS/VOR and GBAS/ILS can be based on the new or updated co-channel and adjacent channel rejection requirements contained in the proposed section 3.6.8.2.2.5 “Co-channel rejection” and section 3.6.8.2.2.6 “Adjacent channel rejection” for ICAO Annex 10, Vol. I attachment B in JWGs/3-WP/6.

6a31) Based on the aforementioned proposed co-channel and adjacent channel criteria a table containing the compatibility scenarios of JWGs/3-WP/6 resulting separation distances ensuring compatibility between stations was produced, in order to allow a first assessment of the impact of the new criteria is contained in WP22. For the calculation, the aforementioned co-channel and adjacent channel rejection ratios (indicated as Desired-to-Undesired ratios (D/U) at the on-board receiver input, the model presented in JWGs/3-WP/18 was applied for the derivation of Signal-In-Space Desired-to-Undesired ratios “SIS-D/U”.
6a32) In the discussion of the table with the separation distances, it was pointed out by meeting participants that D/U values based on the Degraded Message Failure Rate should not be used for international frequency coordination. The meeting agreed that such D/U values should only be used in the context of “same-airport compatibility guidance”. 

IP08, UPDATED INFORMATION REGARDING FREQUENCY SPACING BETWEEN VDB AND ILS (LOC)/VOR FACILITIES USED IN RUSSIA

6a33) IP08 document presents updated information about frequency spacing between VDB and ILS Localizer as well as between VDB and VOR facilities in Russia. This is based on analysis of the list of operational frequencies published in AIP. The total number of GBAS equipped airports in Russia is close to 120. Frequency assignments for GBAS are concentrated mostly in the frequency band 112 - 117 MHz with a maximum at 113 and 115 MHz. Only four of these assignments lie in the lower part of the band (108 – 109 MHz). They belong to VDB stations located in ILS equipped airports where no harmful interference between VDB and ILS Localizers have been detected during flight inspections. 

6a34) A substantial number of frequencies assigned to VDB stations are spaced away from ILS Localizer/VOR frequencies not more than 1 MHz (40 VDB channels). Nevertheless, no interference to airborne VDB, ILS or VOR receivers have been revealed during flight inspections and routine operations. It is pointed out in the paper that in contrast to ILS, there is no possibility of switching off VOR beacon serving the airport terminal area and VOR presence should be taken into account when GBAS installation is being considered.
Note: The following working and information papers covered by this agenda item were discussed by SWG alone. 

WP14, rev.1, Frequency utilization for ILS and VOR

6a35) This paper presents proposals to amend Annex 10, Volume I and Volume V with the view to remove from Annex 10 obsolete material, and to modify as necessary current Annex 10 provisions for ILS and VOR frequency assignment planning to make them consistent with current practice. The main issues addressed are:

-The removal of material relating to ILS/VOR receivers designed for 200 kHz channel spacing (Annex 10, Volume 1 and Attachment C to Volume I)

-Removal of material referencing the use of frequencies reserved for ILS by VOR facilities and vice versa (Annex 10, Volume I, Attachment C)

-Modify the provisions relating to the restricted and the general use of 50 kHz ILS/VOR channels. (Annex 10, Volume V)

6a36) In the context of the presentation of WP14, a general discussion was held on the approach to delete obsolete material dealing with the frequency usage by terrestrial Navaids. It was explained that the obsolete material would only be deleted in Annex 10, Vol. I in connection with the move of frequency assignment planning criteria from Annex 10 to the ICAO Spectrum Manual ICAO DOC9718.

6a37) Various aspects of the protection of ILS/VOR receivers designed for 100 kHz channel spacing, which still are being used in some regions, were discussed. The group had some minor change requests to the presented amendments. Finally, the group agreed on the proposed changes. They are contained in revision 1 of WP14. 
WP15, ILS Coverage and protection points

6a38) This paper presents a proposed revision of the use of protection points as described in Annex 10, Volume I, Attachment C. It was explained that with the introduction of highly-directional ILS Localizer antenna arrays, the most critical protection point would not be along the extended runway centre line. Directive antennas result in critical protection points at maximum distance, i.e. at 17 NM plus or minus 10 degrees and at 25 NM plus or minus 35 degrees off the runway centreline. In particular, protection of these points should be examined during the frequency assignment process. The group agreed with the proposal of the paper that protection of the Localizer and the Glide Path throughout the designated operational coverage shall be ensured.
6a39) A discussion of the description of the operational coverage of the ILS Localizer took place. It was questioned whether all ILS Localizers serve in addition to the forward coverage (17 NM plus or minus 10 degrees and at 25 NM plus or minus 35 degrees off the runway centreline) also a coverage of 10 NM outside the plus/minus 35 degree azimuth range. It was clarified that provision of the part covering 10 NM outside the plus/minus 35 degree azimuth range is optional according to ICAO Annex 10, Vol. I chapter 3, section 3.1.3.4. The description of the ILS Localizer coverage will be corrected accordingly in future proposals of frequency assignment planning criteria to be included into ICAO DOC 9718. 

WP12, Frequency assignment planning for ILS

6a40) This paper presents frequency assignment planning criteria for the ILS system for incorporation in the Handbook on radio frequency spectrum requirements, Volume II (Doc. 9718). This material is intended to replace frequency assignment planning criteria currently incorporated in Annex 10, Volume I, Attachment C. 

6a41) Attachment A of WP12 presents a “Methodology used for establishing the geographical separation for ILS systems”. In this material it is explained, that at the time of the 6th Session of the Communications Division 9 in 1957 a co-frequency separation distance between the Localizer and a test point at 25 NM from the Localizer antenna along the expended runway centre line and a height of 6250 ft was established with a formula taking into account a D/U ratio of 36 dB. Furthermore, when calculating the separation distances, the factor 70 was used (instead of 1036/20=63). This results in a separation distance of 79 NM. Since then, a separation of 80 NM is being used, for frequency assignment planning based on Annex 10 provisions, although at a later point in time, the D/U ratio for the Localizer signal was reduced to 20 dB.

6a42) In the discussion of the suitable separation distance for the co-channel case, it was mentioned that in the US, a 120 NM separation (including the operational range of 25 NM) based on a D/U of 23 NM is being used according to FAA order 6050.32B. In some other regions (except Europe, where also 80 NM are used) even 175 NM separation is being used. The SWG agreed, that these inconsistencies needed to be further analysed, before the proposed new text on the separation distance for the co-channel case of ILS Localizers could be adopted.

Action SWG6/01: Robert Witzen to analyse the inconsistencies between separation distances for the co-channel case of ILS Localizers in various regions.

6a43) Furthermore, a discussion of the term “heterodyne note” in one sentence of the proposed new text for the frequency protection criteria of ILS (section 2.4.1.2), took place. Some SWG members questioned the necessity of the provision containing this term; others requested the insertion of explanatory text for this term. The group agreed to request to analyse, whether in modern ILS receivers a heterodyne note can be produced by the intermodulation of wanted and unwanted carriers with a minute frequency offset. 
Action SWG06/02: Robert Witzen to analyse, whether modern ILS receivers a heterodyne note can be produced by the intermodulation of wanted and unwanted carriers with a minute frequency offset.
WP13, Frequency assignment planning for VOR

6a44) This paper presents proposals to move/modify material from Annex 10, Volume I, Att. C, Chapter 3 (VOR) as well as to copy/modify some material from the EUR Frequency Management Manual (ICAO EUR DOC 11) in the ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation (ICAO DOC 9718), Volume II, Chapter 4 – VOR. 

6a45) WP13 explores the background of the formulas for the calculation in geographical separation distance contained in ICAO Annex 10, Volume I, Attachment C paragraphs 3.4.6.1 and 3.4.6.2. It is pointed out in WP13, that there seem to be considerable inconsistencies between the separation distances applied for frequency assignment planning of VOR in various regions. While ICAO Annex 10 rules lead to a separation distance of 278 NM for the co-channel case (consistent with ICAO EUR DOC011, see IP06), the applicable separation distance in FAA Order 6050.32 B is 340 NM. The group recommended that before moving on with the revision of frequency assignment planning criteria for VOR, the reason for these discrepancies should be further analysed.

Action SWG6/03: Robert Witzen to analyse inconsistencies between the separation distances applied for frequency assignment planning of VOR in various regions.

6a46) Members of SWG observed that the meaning of the so-called “co-location case” in ICAO Annex 10, Vol. I, Att. C, section 3.4.5 is unclear. Since such a case is not considered in the frequency assignment planning for VOR in other regions it seems to be obsolete. However, this should be further explored.

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

6a47) Another finding of WP13 is, that the formulas for this purpose contained in Annex 10 are unnecessarily complex. WP13 proposes to streamline and combined them into a more generic single formula for both the co-channel and the adjacent channel case. After some discussion, the SWG agreed on the proposed new generic formula.
6a48) The paper also points out that the S-factor (i.e. the slope of the curve showing field strength against distance for constant altitude expressed in dB/NM) applied for the calculation of separation distances diverges considerably from the equivalent factor applied for this purpose in FAA Order 6050.32B. The SWG recommended this to be further analysed.

Action SWG6/05: Robert Witzen 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.
6a49) Furthermore, it is reported in WP13, that while ICAO Annex 10 allows overlapping of VOR coverage volumes of facilities operating on adjacent channels, this is not allowed in Europe according to ICAO EUR DOC 011. The SWG recommended that this should be further explored.
Action SWG6/06: Robert Witzen 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.
6a50) In the discussion the group agreed with the general concept proposed in WP13 for the new Chapter 4 – VOR of the ICAO Handbook on Radio Frequency Spectrum Requirements for Civil Aviation (ICAO DOC 9718), Volume II. The author of WP13 agreed that the aforementioned issues needed to be further analysed. He announced that he is planning to present to the subsequent meeting of SWG a revised version of WP13 taking into account results of the aforementioned actions. 

WP16, Calculation of the S-Factor used in VOR frequency assignment planning

6a51) In support of WP13, this paper presents background information when establishing the S-factor that is being used in VOR frequency assignment planning. 

IP05
APAC ILS/VOR planning criteria

6a52 In support of WP13, this paper contains the frequency assignment planning criteria for ILS and VOR systems that are currently used in the APAC Region. Conclusion 12/9 - Procedure for Radio Navigation Aids Frequency Assignment of “FREQUENCY LIST NO. 2” (List of facilities in the band 108 - 117.975 MHz and 960 - 1215 MHz) contains among other things the separation distances for frequency assignment planning of VOR.
IP06
Frequency Planning in the EUR Region

6a53) In support of WP12 and WP13, this paper contains the frequency assignment planning criteria for ILS and VOR systems that are currently used in the EUR Region. It contains chapter 2 (ILS) and chapter 3 (VOR) of ICAO EUR DOC 011.

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

Note: IP29 was discussed by a joint meeting of SWG and ICAO CP IWG PT-T (LDACS group).
IP29,
LDACS Compatibility with DME/TACAN-Presentation by CP PT-T

6b1) IP29 contains a presentation by the rapporteur of the ICAO CP IWG PT-T, which focuses on the development of ICAO standards for the proposed future L-band Digital Aeronautical Communication System, LDACS. It contains proposed testing criteria and interference limits for a planned testing campaign of the frequency compatibility of LDACS with DME/TACAN. The goal of the tests is to ensure Proper DME/TACAN operation is guaranteed during simultaneous operation of LDACS in L-band. 

6b2) For this purpose, the simulated DME/TACAN receive power is set to minimum sensitivity level i.e. the minimum power of the desired signal according to the applicable RTCA/EUROCAE MOPS. Then the maximum tolerable LDACS power (undesired signal power) is being determined at given frequency offset from the DME channel. The paper contains various parameters to be analysed to determine, whether the power of the applied Undesired signal is tolerable, or not.

6b3) For the case of the on-board DME or TACAN interrogator, the following testing criteria are foreseen to be evaluated:

· Acquire Stable Operation Point (ASOP)( change from search to track mode

· Time To Acquire (TTA)( time an interrogator needs to acquire a stable track

· Break Stable Operation Point (BSOP)( condition to loose stable track

· Correct decoding of identification (digital data word)

· Accuracy of indicated range

· Accuracy of indicated bearing (TACAN only)

6b4) For the case of the DME or TACAN ground transponder, the following parameters are foreseen to be evaluated:

· Beacon Reply Efficiency (BRE)

· Warning Mode of the internal monitoring

· No shut-off of transponder

6b5) In the meeting, a discussion on the suitability of these testing criteria and their applicable limits took place. One member of the group recommended applying the limit for CW interference of ‑129 dBW contained in RTCA DO-189 to protect the on-board interrogator. This was corresponding to the interference power density of -129 dBW/MHz (aggregated equivalent power flux density) which was the basis for the epfd of -121 dBW/(m2 MHz) used in various ITU‑documents e.g. ITU-R M.1639-1 and ITU-R Report M.2235 to protect the Aeronautical Radio Navigation service against interference by the Radio navigation satellite Service in the band. Other participants pointed out that LDACS signal transmitted on-board are not continuous (duty cycle of 2 % to 5 %), even if emissions from several aircraft are received by a DME/TACAN ground transponder. Emissions from the LDACS ground stations were continuous in time, however still different from a sinusoidal interference signal and of less bandwidth than pseudonoise-code modulated GNSS signals. It was also observed that the CW interference limit of ‑129 dBW (-99 dBm) contained in RTCA DO-189 was anyhow not applicable to protect the DME ground transponder. 

6b6) Moreover there was a discussion on the foreseen limit of the Beacon Reply Efficiency, BRE of 70 % at the sensitivity level of the DME ground beacon. It was emphasized by one SWG member, that applicable limit for the DME ground transponder monitor was a BRE of 60 % ±5% according to EUROCAE ED 57 (ground MOPS). One SWG member offered to try to provide information on limits for test criteria applied in the context of compatibility tests between JTIDS/MIDS and DME/TACAN beacons.

6b7) There was also a discussion of the applicable limits for the testing criteria. In general, the SWG members recommended applying limits stipulated in the applicable Minimum Operational performance specifications like the interrogator MOPS EUROCAE ED54 and RTCA DO-189 as well as the ground MOPS ED57. In this context, the concern was raised that the performance margins of the pre-LDACS environment should not be used-up by the LDACS interference. It was explained that, if the Desired signal level for DME was set to the minimum signal level according to the MOPS, the proper performance of the DME within its published operational coverage could be ensured.

6b7a) Finally, the group agreed that the foreseen testing criteria may be suitable. However, this was difficult to judge based on the information provided in IP29.

Action SWG06/07: Mike Biggs to try to provide information on test criteria applied in the context of compatibility tests between JTIDS/MIDS and DME/TACAN beacons.

6b7b) After the SWG meeting, in response to action SWG06/07, the following information was provided. The criteria used for the assessment of JTIDS impact on TACAN/DME ground beacons was: The beacon reply efficiency (BRE) should not be less than a nominal 75% when the beacon is fully loaded (2174 pulse pairs per second at -80 dBm) and the desired signal level is maintained at -92 dBm for TACAN beacons and -88 dBm for DME beacons. When a 75% BRE could not be maintained, an analysis was performed with respect to the 70% BRE required by the US National Standard. The TACAN tested was the Second Generation VORTAC; the DME was a Cardion. The -80 dBm level was selected to be 10 dB weaker than the echo suppression level (i.e., the load did not trigger any echo suppressions).

IP33, LDACS: Overview, Compatibility Testing Plan and Proposed Compatibility Criteria for DME/TACAN

6b8) IP33 containing the draft of a detailed description of the foreseen Compatibility Testing Plan and the compatibility criteria was provided after the meeting and therefore was not reviewed and discussed by the 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

IP09, PRN Assignment for IGSO satellites - An Interference Analysis for SBAS IGSO Satellites

6d1) The SWG learned from the presentation of IP02, that the Japanese GNSS called QZSS uses satellites with Inclined Geosynchronous Orbits, IGSO. The draft DFMC SBAS SARPs being discussed by the ICAO NSP DS2 defines SBAS GEO PRN as well as L1 SBAS but no PRN for non-GEO SBAS satellites so far. The group noted that a candidate set of PRN numbers for non-GEO SBAS satellites is identified as a range of 159 to 182, which directly follows GEO SBAS assignment. DS2 has discussed to add such a definition to the draft DFMC SBAS SARPS. 

6d2) An interference analysis for non-GEO SBAS contained in an attachment to IP09 was presented. According to this analysis, the degradation of C/N0 of other GNSS due to introduction of 24 IGSO SBAS satellites is evaluated as up to 0.3 dB-Hz. The maximum degradation to each reference system is as follows: 0.292 dB-Hz for GPS, 0.290 dB-Hz for Galileo, and 0.293 dB-Hz for SBAS GEO. 
6d3) In the discussion, it was pointed out that these IGSO satellite will only be transmitting in the band 1164 to 1215 MHz (E5/L5 band). SWG members observed that the protection of the Aeronautical Radionavigation Systems in this band (i.e. DME/TACAN interrogator receivers) need to be ensured. It was explained by SWG members that ITU-R resolution 609 deals with this issue. Details of the protection requirements can be found in ITU-R M.1639-1 (aggregated equivalent power flux density, epfd of -121 dBW/(m2∙MHz)). An ITU working group called “Resolution 609 group” is in charge of ensuring adherence of GNSS systems to this limit. (More information on this group can be found on the following website: https://www.itu.int/ITU-R/go/space-resolution609/en). The group requested that the IP09 author provide information demonstrating that the aforementioned protection of DME/TACAN interrogator receivers is ensured.

IP19, STRIKE3 – A European initiative to develop GNSS threat reporting and GNSS receiver testing standards

6d4) This paper provides new information on the European STRIKE3 project for standardisation of GNSS Threat Reporting and Receiver testing. The STRIKE3 project has produced two draft standards. 
· The first document relates to the need for GNSS interference detection, monitoring and reporting.

· The second standard, which has been developed within the STRIKE3 project, relates to the testing of GNSS receivers when subjected to GNSS interference and other threats.
Both documents are available for review on the project website www.gnss-strike3.eu (also attached as an annex to IP19).
6d5) The group noted that the STRIKE3 project would be interested to receive feedback from ICAO NSP members on the relevance and applicability of the draft standards to their business activities. The STRIKE3 project would also be interested in exploring whether it is possible to test an avionics GNSS receiver with the threat vectors detected by the STRIKE3 project at airport locations in order to assess the resilience of the existing avionics receivers to real world threats.
6d6) In the discussion of the “DRAFT STANDARDS FOR RECEIVER TESTING AGAINST THREATS” members of the group observed that the information on Beidou, GLONASS and QZSS in Figure 2-5 and Table 2-1 needed to be updated:

· QZSS LEX is now called QZSS L6. More information is available in the QZSS Interface Control Document (ICD).

· Characteristics of BEIDOU B1, B2 and B3 should be updated taking into account the information from the latest version of the BEIDOU ICD, published in December 2017.

· The information on GLONASS should be updated according to the GLONASS ICD. In particular, the GLONASS L3 signal should be taken into account. The ICD is available from the following web-site: http://russianspacesystems.ru/wp-content/uploads/2016/08/ICD-GLONASS-CDMA-L3.-Edition-1.0-2016.pdf
6d7) During the discussion of IP19, the group was reminded by some members, that (Subtask of ICAO NSP NSP006.03, GNSS Radio Frequency Interference) foresees “To develop a knowledge database on GNSS RFI, including typical cases”. SWG members pointed out, that today the intellectual property rights applying to STRIKE3 would not allow using information from the STRIKE3 deliverables being used the foreseen GNSS RFI database. The SWG agreed that it would appreciate, if either the STRIKE3 project, or a follow-on project, could contribute to the aeronautical GNSS RFI database 

6d8) The group recommended to SWG members to further review the document and provide comments from the aviation perspective by correspondence at their earliest convenience to the contact person for the STRIKE 3 project.

SWG06/08: SWG members 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.
IP34, RTCA TOC report on Operational Impacts of Intentional GPS Interference

6d9) IP34 was provided after the meeting in response to action SWG04/08 for information. It contains a report by the RTCA Technical Operations Committee (TOC) on Operational Impacts of Intentional GPS Interference.

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
WP24, rev.3, Possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz

6f1) The original version of WP24 dealt with the possible introduction of a new detection and collision avoidance application. The proposed new detection and collision avoidance application in the frequency band 446-457.1 kHz, which is a sub-band of the band being used by NDB/ADF is similar to the one for emergency detection of buried persons (e.g. underneath avalanches). The aim of WP24 was to discuss a Liaison Statement by CEPT ECC WGSE, dated 26 January 2018 asking for the ICAO confirm if the technical parameters used for the sharing analysis for the protection of aeronautical systems in the band (NDB) were correct.

6f2) WP24 reported also about the discussion of the Liaison Statement by the February 2018 meeting by the ICAO FSMP WG. WP19 of the ICAO FSMP WG provided an analysis of the WG SE work. Based on discussion, the FSMP WG agreed that (1) the minimum separation distance to be assumed in the work should be 75 meters, and (2) the WG SE analysis should be repeated under the assumption of an aggregate interference emitter environment. However, as FSMP was not the expert group for the NDB/ADF equipment, that response material was liaised from FSMP to the Spectrum Working Group of the ICAO NSP.

6f3) Shortly before the SWG meeting the new material developed by SE24 at its recent meeting in Rome, 9th to 11th of April 2018 became available. Revision 1 of WP24 took this material, in particular the proposed change of band of operation for the new system from 446-457.1 kHz to 442.2-450 kHz, into account. Revision 2 of WP24 contains the new material, i.e. the draft meeting report (draft Doc. SE24(18)023) and the attached output paper (draft Doc. SE24(18)023-Annex 8). Revision 3 of WP24 contains further minor editorial changes.

6f4) The review by the SWG was inconclusive, due to the short notice with which the group was informed on the proposed change of band of operation for the new system (from 446-457.1 kHz to 442.2-450 kHz) and to the short time available in the meeting. It was noted that the material showed that consideration of aggregate interference emitters could lead to requiring a minimum separation distance greater than 75 m, and that therefore additional constraints on the new system would need to be introduced, such as a minimum inter-channel spacing of 150 Hz. It was not clear to the meeting how the spacing could be operationally maintained, especially in light of the fact that the regulatory conditions applying to the system were not known to the group. 
Furthermore, the meeting noted that the 75 m distance derived from the PANS-OPS applied to fixed objects only. More generally, concerns were expressed with the introduction of a system not subject to rigorous aviation-level certification standards into a band in which aviation safety systems operate. The NSP SWG agreed to review the issue further by correspondence with a view to supporting a submission by the ICAO Secretariat to the next meeting of WG SE (September 2018). 

6f5) The ICAO NSP secretary developed a response to the liaison statement received from CEPT ECC WGSE, dated 26 January 2018, based on the aforementioned outcome of the discussions of WP24, rev.2. This liaison statement was sent to the chairperson of ECC WG-SE. It is available to ICAO NSP as flimsy2.
Action SWG06/09: Felix Butsch to lead the review by correspondence of draft Doc. SE24(18)023-Annex 8 dealing with the possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz to support the preparation of an ICAO input to the September 2018 meeting of CEPT SE24.

6f6) After the SWG meeting the Draft ECC Report 284 “Feasibility studies of Person detection and collision avoidance applications in the 446-457.1 kHz range” on this issue was published for consultation. Reponses to the consultation can be sent to the E-mail address: doriana.guiducci@eco.cept.org within between 17th of May and 28th of June 2018.

IP24,
LED RF Devices Update

6f7) The attachment to this information paper provides extensive information on light emitting diode (LED) devices. In particular, information is provided with respect to LED device regulations, emissions, and possible failure modes. The SWG learned from the presentation of IP24 that the most important standards for emissions of LED lighting devices are CISPR-15, FCC Part 15 and ANSI C63. The new edition of CISPR-15, edition 9, coming into force in 2019, will be the first version contain emission limits above 100 MHz (up to 1 GHz). A typical radiated emission limit applicable in the band 88 to 216 MHz is 33.1 dBµV/m measured with a Quasi Peak Detector at a distance of 10 metres from the LED device.

6f8)In the discussion the SWG agreed that it would be very important to analyse the expected range of potential interference to aeronautical radio navigation systems based on the applicable radiated emission limits for LED Lighting devices. The group was in particular concerned about the fact that a pulsing frequency of 108 MHz was foreseen for so-called LIFI-devices providing a WIFI-like signal via pulsed LED lights. The author of IP24 invited ICAO experts to contact the LED lighting industry, when interference to aeronautical systems are detected. The industry was open to necessary improvements of their LED products in order to avoid harmful interference to aviation. In addition, application guidelines for the installation of LED lighting systems at airports could be amended, if this was necessary.

Action SWG6/10: SWG members 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.

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 6th to 9th November 2018, in conjunction with the next ICAO NSP meeting. At that meeting also, a joint meeting with GWG on GBAS VDB frequency assignment planning criteria is envisaged.
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 SSG18/WP16, SSG18/IP08, SSG19/WP9

SSG23/WP6, SSG24/WP04,
SWG05/ WP28,

JWGs3-WP18

	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, partly fulfilled by SSG17/IP1 and SSG17/IP2,

IP20 of SSG18, SWG3/13

	Actions from the Montreal meeting May 2012 (SSG19):



	SSG19/1
	To insert a note into Vol. II of the ICAO RF Handbook, Doc 9718 to make States aware on the potential of interference into GBAS VDB monitor systems.
	SWG rapporteur to propose text to ICAO FSMP
	Closed by WP04 to FSMP- WG/6, Feb. 2018

	

	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 ICAO 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 SWG3/Flimsy 9, rev.1, SWG05/WP28, and JWGs3 WP18


	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

	Ongoing
Partly fulfilled by SWG3/Flimsy 9, rev.1, SWG05/WP28, and JWGs3/WP18


	SWG02/05
	To evaluate whether the spurious emission limit from ITU-R M.329 leading to a D/U= -65 dB (applicable for ILS and VOR) is appropriate for frequency coordination – or whether a more realistic spurious emission suppression could be assumed. (For GBAS VDB the spurious emission limit is specified in ICAO Annex 10 and RTCA DO-246).
	SWG members
	Closed by JWGs-/3 -WP18, rev.1

	

	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
	Open

	SWG04/02
	To circulate anticipated ICAO Annex 10 updates (amendment 92) dealing with improvements related to GBAS VDB compatibility with ILS/VOR via 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
	Open

	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

	SWG04/08
	To inform SWG about the outcome of an FAA request to RTCA to provide recommendations on GNSS RFI reporting, investigation, evaluation and education of pilots and ATC controllers.
	Noppadol Pringvanich
	Closed by JWGs/3, IP34, however, not yet discussed.

	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
	Open

	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
	Open

	SWG05/01
	To perform a VDB frequency planning exercise for Europe based on -60 dB GBAS D/U criteria beyond 1 MHz and taking into account an AGV margin of 15 dB.
	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 to the April 2018 meeting of SWG
	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

	SWG05/08
	To request the chair of ICAO FSMP to insert references to the GNSS RFI material in ICAO Doc 9849 and Doc 8071 into Doc 9718, Chapter 9 to provide on guidance on the detection, reporting and resolution of GNSS RFI.
	Felix Butsch
	Closed by ICAO FSMP WG/6 – WP04

	

	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
	Open

	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
	Open

	GWG 226
	To bring the outcome of the discussion of proposed SARPs Changes for GBAS VDB compatibility with ILS from the Joint GWG/SWG meeting contained in WP04, rev.1 to the attention of the CNTWG.
	Tim Murphy
	Closed

	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
	Open

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

	SWG6/02
	To analyse, whether modern ILS receivers a heterodyne note can be produced by the intermodulation of wanted and unwanted carriers with a minute frequency offset.
	Robert Witzen
	Open

	SWG6/02
	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

	SWG6/03
	To analyse inconsistencies between the separation distances applied for frequency assignment planning of VOR in various regions
	Robert Witzen
	Open

	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
	Open

	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
	Open

	SWG6/07
	To try to provide information on test criteria applied in the context of compatibility tests between JTIDS/MIDS and DME/TACAN beacons.


	Mike Biggs
	Closed.

Information was provided and inserted into the report after the SWG meeting (section 6b7b).



	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
	Open

	SWG6/09
	To lead the review by correspondence of draft Doc. SE24(18)023-Annex 8 dealing with the possible introduction of a new detection and collision avoidance application in the frequency band 442.2-450 kHz to support the preparation of an ICAO input to the September 2018 meeting of CEPT SE24.
	Felix Butsch
	Ongoing. 

Activity was started immediately after the SWG6 meeting.

	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
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