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	This paper provides the report of the recent meeting of the ICAO NSP Spectrum Working Group (SWG) which was held at ICAO Headquarters, in Montreal from 6th to 9th June 2016.

The meeting was focused on the development of mature frequency coordination criteria for the GBAS VHF Data-link (VHF) ensuring consistency with the adjacent channel suppression requirements for GBAS on-board receivers of the RTCA Minimum Operational Performance Standard (MOPS), RTCA DO-253.

Another important topic was GNSS Radio Frequency Interference (RFI), in particular the preparation of the GNSS RFI mitigation plan to be included into the ICAO GNSS Manual ICAO Doc 9849.

The next meeting of the ICAO NSP Spectrum Working Group will take place in Montreal from the 28th November to the 1st December 2016 in conjunction with the 3rd meeting of the ICAO Navigation Systems Panel, NSP/3.
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I. Introduction
The meeting of the ICAO NSP Spectrum Working Group (SWG) was held at ICAO Headquarters, Montreal from 6th to 9th June 2016. Mr. Felix Butsch, the rapporteur of the SWG, chaired the meeting. 

Attachment A contains a list of action items and actionees. Attachment B provides a list of participants. The following table contains an overview of agenda items with corresponding working and information papers, which were discussed by the Spectrum Working Group:
	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: WP18, WP13 and IP06 have been discussed in the SWG with participation of additional GBAS experts via teleconference.

	WP18
	New results of GBAS VDB frequency planning exercise conducted by SESAR 15.03.07 project
	Francisco Salabert
(Pierre Ladoux)

	WP13
	VDB Adjacent Channel Requirements
	Tim Murphy
(Daniel Domey)

	IP06
	VDB Adjacent Channel Interference MOPS Requirements &
Tests and Resulting Recommendations for Spectrum Planning
	Tim Murphy
(Joel Wichgers)

	IP24
	Shortcomings of ITU-R Recommendation SM.1009-1
	SWG-rapporteur

	

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

	IP12
	A-PNT Status in Europe
	Francisco Salabert
(Gerhard Berz)

	

	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

	Note: The working and information papers covered by this agenda item were discussed by a joint meeting of GSWG, NOWG and SWG.

	WP19
	Harmful Interference to Global Navigation Satellite System (GNSS) and its impact on Flight and Air Traffic Management operations
	Noppadol Pringvanich
(Noppadol Pringvanich)

	WP36, rev.1
	Insertion of RFI Mitigation Plan into GNSS Manual
	Francisco Salabert
(Gerhard Berz)

	WP37,
rev.1
	ABAS receiver protection criteria
	Francisco Salabert
(Gerhard Berz)

	IP25
	Resiliency Considerations for use of GPS UTC Offset (UTCO) Information
	Ken Alexander
(David Besson)

	

	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

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



	


II. Results of the Discussions
		
Agenda Item 6a): Signal and compatibility issues in the in the band 108 to 117.975 MHz

Note: GBAS experts participated in the discussion of the GBAS VDB-related papers (WP18, WP13 and IP06) via teleconference (WebEx). These participants are identified as “via tele-conference”-participants in the list of meeting participants contained in Attachment B of this report. The outcome of the discussion of these three papers is covered by paragraphs 6a11) and 6a12).

WP 18 - New results of GBAS VDB frequency planning exercise conducted by SESAR 15.03.07 project
6a1) This working paper presents new results of GBAS VDB frequency planning exercises conducted in the frame of the second run of the SESAR 15.03.07 project Task 011. The study tried to consider a fictitious deployment of 916 GBAS stations at European airports. The main findings were:
· Desired-to-Undesired (D/U) criteria up to an unlimited frequency-offset range drastically reduces the “Assignment Success Rate”, even when assuming a fictitious required D/U = ‑200 dB. 
· The effect of an antenna gain variation factor (AGVF) on the Assignment Success Rate is not completely understood.
· Positioning service (DCPS) and extended service (40 NM DOC) seems not to influence the assignment success rate drastically.
· FM compatibility seemed not to be a dominant factor for the assignment success rate.

6a2) In order to better understand the results, some further investigations were made. They revealed that an incompatibility occurs at all airports with a GBAS station AND an ILS station, if a D/U requirement for the considered frequencies is applied. Assignments could only be made assuming no restriction beyond a certain adjacent channel.

6a3) Additional investigations made for 3 airports (Paris CDG, Bologna and Tenerife) have shown that the absence of restrictions beyond the 20th adjacent channel for compatibility with local ILS/VOR systems allows to regain some available frequencies. 

6a4) Furthermore, it was stated in WP18, that it is expected that the incompatibility with Navaids at the same airport visible in the study results could “probably be mitigated in practice” by taking into account additional information like antenna patterns (e.g. of existing ILS and planned GBAS VDB transmitters) and real geometries (e.g. antenna heights and locations). An analysis of these local separation needs between Navaids cannot be handled by international coordination rules. It is considered not being practicable for international frequency coordination data-bases (like SAFIRE, and COM3-lists used in Europe) to collect and hold such detailed information for the analysis of frequency compatibilities between stations at the same airport. It was therefore considered by the authors of WP18 to be the task of the ATC providers at a given airport in cooperation with their national supervisory authorities to ensure the frequency compatibilities between emitters at the same airport. In the discussion the SWG agreed that there is a need to explore, what future frequency coordination rules would be needed to allow deployment of a GBAS VDB at an airport with existing ILS (Action SWG02/03).







WP13, “VDB Adjacent Channel Requirements”

6a5) The RTCA SC-159 WG4 VDB Ad-hoc group has been actively working the VDB adjacent channel requirements in response to a request by the previous ICAO NSP that RTCA should explore a potential change of the adjacent channel rejection requirement beyond the 3rd adjacent channel. This paper presents the current status of the work and the VDB group baseline recommendation made to the FAA to query manufacturers on the performance (or expected performance) of fielded or soon-to-be-fielded equipment in regard to adjacent channel rejection.
6a6) The VDB Ad-hoc group elected to use the available results of GBAS VDB frequency planning exercise conducted in the frame of the so-called 2nd run of the SESAR 15.03.07 project to select new adjacent channel rejection requirements starting at the 20th adjacent channel. The frequency planning success rate seemed to be adequate when using the “SESAR D/U criteria” even combined with an Antenna Gain Variation (AGV) of 15 dB. The VDB Ad-hoc group had not realized that the frequency planning SESAR criteria assumed “no restriction” for the 41st adjacent channel and beyond. WP13 noted that ad-hoc criteria would not completely match the SESAR criteria, as the ad-hoc criteria assume a D/U criterion of -67 dB for the 40th adjacent channel and beyond; this was highlighted during the discussion. The other discrepancy discussed was, that the criteria in WP13 covered ILS, VOR, and VDB as the undesired signal to a desired VDB signal while the frequency planning reported about only applied SESAR criteria to the ILS undesired signal.
6a7) The available data from the SESAR project did not provide any guidance on the impact of the 6 dB Transmission Line loss Variation Factor (TLVF) due to Mismatch Loss Variation. Therefore this baseline is considering the following two options:
· Option 1 allocates the TLVF to the frequency planning
· Option 2 allocates the TLVF to the VDB receiver D/U
This results in a Signal-In-Space D/U difference of 6 dB between options 1 and 2 at the 20th adjacent channel and beyond (e.g., at the 40th channel, Option 1, D/U = -46 dB and 
Option 2, D/U = -52 dB) since the TLVF is accounted for starting at the 20th adjacent channel. The assumption is that for small frequency offsets, the TLVF is small enough to be ignored. The query on the two options will provide information from receiver manufacturers on the feasibility of allocating to the receiver the impact of TLVF.
6a8) The RTCA GBAS MOPS DO-253() specifies the D/U at the receiver input. For purposes of GBAS frequency coordination criteria, the impact of On-board Antenna Gain Variation Factor (AGVF) and Transmission Line loss Variation Factor must be accounted for. This was done by conversion of D/U from Receiver Input to the Antenna obtaining in this way Signal-In-Space D/U values. The Signal-In-Space D/U values for the two aforementioned options are contained in Appendix I of WP13.




IP06, VDB Adjacent Channel Interference MOPS Requirements & Tests and Resulting Recommendations for Spectrum Planning
6a9) IP06 describes the difference between, how RTCA MOPS compliant GBAS VDB (as well as ILS LOC, VOR, and VHF Com) receivers are specified and tested with regard to adjacent channel interference and the current initial spectrum planning analyses. Furthermore, it recommends that spectrum planners take into account in their frequency protection planning criteria the fact that VHF receivers (including VDB, ILS LOC, VOR, and VHF Com) are MOPS tested against “clean” adjacent channel interference sources (i.e., “clean” signal generators), one source at a time. The planners will need to analyse the impact of realizable (i.e., “dirty”) transmitters and the aggregate interference created from potentially multiple adjacent channel (as well as on-channel) interference sources.


6a10) The primary recommendation of the paper was that spectrum planners take into account in their frequency protection planning criteria the fact that VHF receivers including VDB, ILS LOC, VOR, and VHF Com receivers are MOPS tested against “clean” adjacent channel / out-of-band VDB, ILS LOC, VOR, and VHF Com interference sources as generated by signal generators (and sometimes filtered to make the generated signal more “clean”). The paper indicated that spectrum planners will need to analyse the impact of the realizable (i.e., “dirty”) transmitters that spill interference power outside their assigned channel relevant to the MOPS specified adjacent channel interference requirements limits or do susceptibility tests using the transmitters that they are fielding and not simply plan based upon the MOPS specified adjacent channel limits. The SWG heard the recommendation, but took no action at this time.
6a11) A secondary recommendation of the information paper indicated in Section 7 that while it is recognized that one interference source is often the primary driver for spectrum planning, there are corner cases where it is important that spectrum planers need to appropriately take into consideration the aggregate interference created from multiple potential interference sources (since the receiver adjacent channel interference requirements are tested one interference source at a time). An example of this situation may happen when two adjacent channel interference sources are sited near one another (e.g., at the same airport) and provide similar adjacent channel interference power to the receiver, whereby one is at +X adjacent channels and one is at -X adjacent channels from the desired channel. Such a case will result in a greater interference impact to the reception of the desired on-channel signal than just one of these two interference sources. 

6a12) In the discussion of IP06 the SWG acknowledged the value of the description of how RTCA MOPS compliant VDB receivers are tested. However, members of the SWG pointed out that for some decades, frequency coordination for VHF Nav and VHF Com does in each step of the frequency search only analyse the compatibility between a desired and a single undesired signal. The rational for this approach is that the strongest undesired signal is dominant. Therefore the SWG was not convinced by the presentation of IP06 to introduce the consideration of multiple undesired signals for the international frequency coordination.
___
Note: The outcome of the general discussion of the WP18, WP13 and IP06 follows here.
 6a13) After the presentations and initial discussions of the individual contents of WP18, WP13 and IP06 a general discussion on the way forward toward mature frequency coordination criteria for GBAS VDB occurred. The following tasks and actions were formulated and agreed by the meeting participants:
· Action SWG02/01: Explore, if the software-tool (MANIF) used for the simulations carried out within the SESAR 15.3.7 task 11 project was suitable to carry out compatibility calculations for cases when the compatibility between existing ILS LOC and new GBAS VDB in each-other’s coverage area is analysed (Even an assumed fictitious D/U‑threshold of -200 dB did not allow successful planning of a new GBAS VDB at airports with existing ILS Localizers). => Action to Pierre Ladoux.
· Action 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) => Action to SWG members.
· Action 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) =>Action to SWG members.

· Action SWG02/04: To explore why for ILS current frequency planning rules do not impose frequency selection restrictions at high adjacent channel numbers, although the adjacent channel suppression contained in ICAO Annex 10 Vol. I, att. C section 2.6 does specify a limited adjacent channel suppression (D/U=-46 dB at an offset of 100 kHz, -50 dB at 150 kHz and above) => Action to SWG members.
· Action 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). => Action to SWG members.
· Action SWG02/6: To explore the possibility of compatibility calculations by existing software-tools for cases, when the compatibility between two Nav-aids in each-other’s coverage area need to be analyzed => Action to Mike Biggs and SWG members.
· Action SWG02/7: To report about outcome of FAA’s query of GBAS receiver manufacturers on the performance (or expected performance) of fielded or soon-to-be-fielded equipment in regard to adjacent channel rejection (WP13 of ICAO NSP June 2016). => Action to Barbara Clark.
· Action SWG02/8: To provide typical ILS and VOR fieldstrength on the approach path to allow to realistically model the undesired signal strength into the GBAS VDB receiver (typical data from deployed systems, in particular for airports with existing GBAS) => Action to all SWG members.
· Action SWG02/9: Provide information regarding the ILS fieldstrength variation when overflying the ILS Localizer for the opposite approach => Action to Jules Hermens and John Dyson.
6a14) Further joint teleconference sessions of ICAO NSP SWG /RTCA SC-159 WG4 members are foreseen at the end of July and mid-September 2016 to discuss the progress of the actions. Provision of the output of the aforementioned actions would be appreciated by end of September 2016 (i.e. well before RTCA SC-159 WG meeting taking place in the week from 17th to 21st of October). RTCA SC159 WG4 plans to discuss the proposed revised D/U criteria at that meeting with the aim to adopt them in December 2016 for inclusion into the Draft MOPS RTCA Do253(), which will be fed into the Final Review and Comment process (FRAC) in January 2017. 

IP24, Shortcomings of ITU-R Recommendation SM.1009-1
6a15) IP24 contains a German contribution to the recent meeting of ITU Working Party 1A. It explains that ITU-R Recommendation SM.1009 dating from 1995 provides criteria, methods and techniques for the assessment of compatibility between the sound broadcasting service in the band of 87-108 MHz and the aeronautical services in the Band 108-137 MHz. The paper points out that in the light of new sound processing methodologies have been introduced for the broadcasting service and new digital broadcasting systems (e.g. DARC, DRM+, HD-Radio,…) have been developed, the paper concludes that today’s sound broadcasting signals and to a different interference potential. It is therefore concluded in the paper that there is a need to revise ITU-R Recommendation SM.1009-1 to the existing technical conditions. For this purpose a model to revise this ITU-R Recommendation developed in Germany is provided in Attachment 1 of the paper.
6a16) In the discussion of IP24 it was recommended by SWG members, that it needs to be analyzed, whether the new model would increase the restrictions for the broadcast transmitters or for the aeronautical systems. Furthermore, it was recommended by members of the group that a discussion of this paper in the ICAO FSMP would be useful. A further analysis of the proposed model could be conducted in cooperation of ICAO FSMP and ICAO NSP SWG.
Agenda Item 6b): Signal and compatibility issues in the band 960 to 1215 MHz

IP12, A-PNT Status in Europe
6b1) This paper summarizes the recently completed work of SESAR Project 15.3.2 on the topic of Alternative Positioning, Navigation and Timing (A-PNT). For the short term, alternatives to mitigate the risks associated with potential wide-area GNSS outages are built on current equipage, namely an optimized network of DME/DME for en-route and all major TMA’s. A VOR/DME minimum operational network will support airspace users not equipped with DME/DME avionics and also provide conventional coverage in cases where DME/DME coverage provision is not feasible or efficient (terrain limitations, low traffic levels). This approach permits a complete rationalization of NDB facilities and a significant reduction of VOR (more than 50%). Long-term A-PNT considers the use of new technologies.

6b2) The presentation as well as the discussion of IP12 in the SWG focused on the spectrum-aspects of A-PNT. In IP12 it is emphasized that the DME spectrum is under significant threat. Outside the aviation community DME is perceived as being spectrum inefficient. In the UK, the telecommunication regulator, OFCOM is introducing PMSE (Program Making Special Events, mobile audio links) into the DME spectrum. The paper further mentions that it has been shown in testing related to LDACS that the DME transponder is relatively sensitive to adjacent channel transmissions. In light of events such as the UK PMSE case, these issues are expected to get worse over the coming years. It is therefore recommended to investigate, if adjacent channel sensitivity could be reduced.

6b3) Moreover, it is pointed out in the paper, that if VOR rationalization starts to happen, then a stand-alone DME may become the norm. It may then no longer be appropriate to keep tuning DME via a VHF tuning frequency. More stand-alone DME may increase the issue of associated ghost facilities (if a stand-alone DME is tuned, the avionics will listen for a signal on the VHF channel, and may receive undesired co-channel signals). While the potential benefits of de-coupling have not been analysed, the congested and excessively complex L-band spectrum could be simplified.


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
Note: The working and information papers covered by this agenda item were discussed by a joint meeting of the GNSS SARPs Working Group (GSWG), the Navigation Operations Working Group (NOWG) and the Spectrum Working group (SWG). The joint meeting was chaired by the rapporteurs of these working groups. They were assisted by Mr. Alessandro Capretti, the secretary of the NSP.

WP19, Harmful Interference to Global Navigation Satellite System (GNSS) and its impact on Flight and Air Traffic Management operations.

6d1) WP19 describes the impacts of interference to GNSS to flight and ATM operations. Reports of harmful interference to GNSS have been received by IATA from various airlines and airspace users. WP19 contains an overview of reported impacts on airline flight operations. To address this issue of harmful interference to GNSS and to mitigate the operational risks associated with interference to GNSS a set of recommendations is proposed in WP19 to be reviewed and endorsed by the NSP so that it and other relevant material can be included into the ICAO GNSS Manual (Doc 9849).

6d2) In the discussion of WP19 it was pointed out by various participants that most of the recommendations are already covered by the draft GNSS RFI Mitigation Plan contained in WP36. Moreover, the SWG rapporteur reminded the meeting that guidance on GNSS RFI reporting to ICAO and States was developed by the ICAO NSP spectrum Sub-group in the form of two different GNSS-RFI reporting forms (flimsy8, rev1 and Flimsy 9 rev. 1 agreed at ICAO NSP, October 2014). While one form is intended to be used for States to report GNSS RFI with trans-border impact to ICAO, the second is to be used for reporting by airspace users to aviation and telecommunication regulation authorities within States. Introductory text provided with the forms gives guidance, how to use them (i.e. what to report to whom). The ICAO NSP secretary explained that these GNSS RFI reporting forms will be included into the GNSS Manual together with the GNSS RFI mitigation plan.
6d3) Meeting participants told their observation that with the rise of the number of conflict zones ever more GNSS RFI incidents are observed near these zones, even on international flight routes. Furthermore use of GNSS jammers to prevent terror attacks against international conferences by means of GNSS-guided Remotely Piloted Aircraft has been reported. Although such jamming activities are usually coordinated by the authorities, they have nevertheless an impact to the GNSS-use by civil aviation in the vicinity.


WP36, Insertion of RFI Mitigation Plan into GNSS Manual
6d4) WP36 contains a revised version of the draft GNSS RFI mitigation plan which takes into account change requests and comments by the previous SWG meeting as well obtained in the frame of a correspondence group, which was further reviewing the document since last meeting. In the first discussion of WP36 by the SWG, the meeting deemed the material sufficiently mature for inclusion into the GNSS Manual.
6d5) However, in the subsequent discussion of WP36 by the joint meeting, the meeting agreed to place an action to the NSP secretary to send WP36 to the NSP panel members to ask them to provide comments to the draft GNSS RFI mitigation plan. The group agreed on the goal to adopt the revised document at the NSP panel meeting in December 2016 for inclusion into the GNSS Manual.
6d6) In the context of the discussion of WP36 meeting participants pointed out that they are under pressure explaining in their States why ICAO Annex 10 specifies such low GNSS RFI threshold, although tests had shown that some of today’s receivers are more robust. It was explained that e.g. today’s GPS receivers are certified with respect to FAA TSO129, which is consistent with the GNSS RFI threshold specification of ICAO Annex 10. A higher robustness to interference, as well as a capability to detect and mitigate Spoofing can only be expected in the far future, when Multi Constellation Multi Frequency GNSS receivers are finally standardised (efforts by RTCA and EUROCAE to develop such standards had been discussed at the previous NSP meeting) and brought into the market. In the meantime, it cannot be ruled out that even on-board new aircraft GNSS receivers are installed that just comply with the existing ICAO GNSS RFI thresholds.

Action SWG02/10: Alessandro Capretti to send the draft GNSS RFI mitigation plan (WP36) to all NSP panel members for further review.


WP37, rev.1, ABAS receiver protection criteria
6d7) In WP37 it is explained that to improve clarity of the SARPs with respect to interference criteria applicable to ABAS receivers, the spectrum working group recommended at NSP/2 to insert a new note into ICAO Annex 10, Vol. I, App. B section 3.7.3.3.1 (Performance of ABAS) reading: “It is assumed that a GNSS receiver used for the ABAS function is complying with the specific interference mask in Appendix B, section 3.7 “resistance to interference”. In reviewing the change, the author of WP37 noted that some inconsistency exists with respect to the term “augmentation” as used in the SARPs and made additional change proposals to section 3.7. In the discussion of WP37 in the SWG the group made further change request and agreed on the final version contained in revision 1 of WP37. 

6d8) However during the discussion of WP37, rev.1 in the subsequent joint meeting, the meeting came to the conclusion that although the proposed changes to ICAO Annex 10, Vol. I, App. B section 3.7 provided more clarity than the existing text, the proposed changes were minor and there was no pressing need to make these changes. Nevertheless it was recommended to retain content of WP37, rev.1 for possible inclusion into ICAO Annex 10 when making major other changes to the GNSS RFI standards in the future.


IP25, Resiliency Considerations for use of GPS UTC Offset (UTCO) Information
6d9) The joint meeting noted from the presentation of IP25 that this paper provides information regarding resiliency considerations for States’ use of GPS UTC information within aviation infrastructure and supporting systems. The United States intends to include the final version of these considerations as an appendix in the next update to the September 2008 4th Edition of the GPS Performance Standard. The attachment provides draft information regarding: definitions, suggested guidance materials, threats/risks, and resiliency logic that can be implemented in a GPS timing receiver used in application systems and supporting notes.


Agenda Item 6e): Open actions for SWG from ICAO NSP Panel meetings
Note: No papers were presented and no discussion took place under this agenda item.


Agenda Item 6f): Spectrum – any other business

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



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 in conjunction with the next ICAO NSP Panel meeting in Montreal, which will be meeting in the weeks between 28th of November and 9th of December 2016. The SWG expressed need to have a joint working session with the GBAS Working Group.

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

	
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

	
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
	Open

	
Actions from the Montreal meeting March 2013 (SSG20):


	SSG20/02
	To bring future GBAS VDB related change proposals by RTCA SC-159 WG4 to the attention of SSG.
	Bruce Johnson
	Ongoing, partly fulfilled, by contributions to the Feb. 2015 meeting of ICAO NSP CSG at Ishigaki. Discarded at SWG/1

	SSG20/04
	To analyse DME coverage limitations in the context of DME/DME RNAV use.
	EURO-CONTROL
	Open

	
Actions from the Montreal meeting November 2013 (SSG21):


	SSG21/01
	To provide updates of the study of DME/TACAN interference in the E5/L5-band to the SSG.
	DLR
	Open

	SSG21/02
	To provide material deemed useful to completing the tasking of the Job Card on RFI to GNSS
	SSG members
	Partly fulfilled by SSG22/WP45
Partly fulfilled by SSG23/WP4
Partly fulfilled by WP36 and IP36 to SWG/1
Open

	


	
Actions from the Montreal meeting October 2014 (SSG23):


	SSG23/01
	To start derivation of proposed separation criteria for GBAS VDB versus VHF COM as well as GBAS VDB versus ILS based on WP9 of the May 2012 meeting.
	SSG
	Partly fulfilled by IP02 and WP04 of ICAO NSP April 2015,
Discarded at SWG/1.

	SSG23/02
	To present further results on GBAS VDB versus VHF COM based on more detailed analysis of the impact of GBAS slot utilization and message length.
	Felix Butsch
	Partly fulfilled by IP02 and WP04 of ICAO NSP April 2015.
Discarded at SWG/1.

	Actions from the Montreal meeting April 2015 (SSG24):

	SSG24/05
	To check the impact of the recent update of the aeronautical propagation model contained in ITU-R P.528-3
	Joachim Wollweber
	Open


	SSG24/07
	To provide proposal on updating of ICAO GNSS Manual with information on ITU documents that define the interference assessment methodology, and assessments results and resulting frequency assignment planning recommendations for the impact of DME/TACAN and JTIDS/MIDS on GPS L5/GALILEO E5.
	G. Berz
	Ongoing.
Partly fulfilled by WG36 to NSP/2.

	SSG24/08
	To update the list of reference documents in the ICAO “Electronic bulletin on INTERFERENCE TO GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS) SIGNALS“
	G. Berz
	Open

	SSG24/09
	SSG members to review ICAO DOC 9718, Vol. I in order to propose updates in relation on GNSS RFI, starting from page 7-99
	SSG
	Open

	SSG24/10
	To review ICAO DOC 9849 in order to propose updates in relation on GNSS RFI, starting from page G-33.
	SSG
	Ongoing, Partly fulfilled by WP36 to ICAO NSP/2.
Partly fulfilled by WP36 to ICAO NSP June 2016.

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


	SWG01/01
	To check compatibility between ILS Localizers at CDG airport and Le Bourget airport.
	Pierre Ladoux
	Open

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

	SWG01/03
	To check compatibility with Mobile Satellite Service in the band below 1559 MHz.
	Beidou experts
	Open

	SWG01/04
	SWG members to review NSP/2 WP36 containing the GNSS RFI Mitigation Plan to allow for its adoption at the NSP in June 2016.
	SWG members
	Closed

	SWG01/05
	To make a change proposal to NSP June 2016 for a new note behind section 3.7.3.3.1 on expected RFI resistance of ABAS.



	G. Berz
	Closed by WP37 to NSP June 2016, but put on hold.

	SWG01/06
	To inform the rapporteur of ICAO FSMP about the need to add ITU-R M.1903 to the list of reference papers in DOC9718, Page 7-106 “protection of GNSS signals from harmful interference”
	SWG rapporteur
	Closed by FSMP-WG/2, IP02

	SWG01/07
	To find a way to publish guidance on GNSS RFI reporting to ICAO and States based on SSG output in flimsy8, rev1 and Flimsy 9 rev. 1 of ICAO NSP, October 2014


	ICAO secretary
	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):


	SWG02/01
	Explore, if the software-tool (MANIF) used for the simulations carried out within the SESAR 15.3.7 task 11 project was suitable to carry out compatibility calculations for cases when the compatibility between existing ILS LOC and new GBAS VDB in each-other’s coverage area is analysed (Even an assumed fictitious D/U threshold of -200 dB did not allow successful planning of a new GBAS VDB at airports with existing ILS Localizers).
	Pierre Ladoux
	Open

	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
	Open

	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	
	Open

	SWG02/04
	To explore why for ILS current frequency planning rules do not impose frequency selection restrictions at high adjacent channel numbers, although the adjacent channel suppression contained in ICAO Annex 10 Vol. I, att. C section 2.6 does specify a limited adjacent channel suppression (D/U=-46 dB at an offset of 100 kHz, -50 dB at 150 kHz and above).
	SWG members
	Open

	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
	Open

	SWG02/06
	To explore the possibility of compatibility calculations by existing software-tools for cases, when the compatibility between two Nav-aids in each-other’s coverage area need to be analyzed
	Mike Biggs and SWG members
	Open

	SWG02/07
	To report about outcome of FAA’s query of GBAS receiver manufacturers on the performance (or expected performance) of fielded or soon-to-be-fielded equipment in regard to adjacent channel rejection (WP13 of ICAO NSP June 2016).
	Barbara Clark
	Open

	SWG02/08
	To provide typical ILS and VOR fieldstrength on the approach path to allow to realistically model the undesired signal strength into the GBAS VDB receiver (typical data from deployed systems, in particular for airports with existing GBAS)
	SWG members
	Open

	SWG02/09
	Provide information regarding the ILS fieldstrength variation when overflying the ILS Localizer for the opposite approach.
	Jules Hermens and John Dyson.
	Open

	SWG02/10
	To send the draft GNSS RFI mitigation plan (WP36) to all NSP panel members for further review.
	Alessandro Capretti
	Closed
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