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	SUMMARY

	This paper presents the report of the ICAO NSP Spectrum Sub-group, which was held in Montreal, 31st March to 2nd April 2008 for consideration by the ICAO ACP WG/F.


I. Introduction

The meeting of the ICAO NSP Spectrum Sub-group (SSG) was held at ICAO Headquarters, Montreal from 31st March to 2nd April 2008. The meeting was chaired by Mr. Felix Butsch, the rapporteur of the sub-group. The spectrum sub-group expressed its appreciation to the ICAO secretariat for hosting the meeting. Working and information papers are listed in attachment A. Attachment B contains a list of action items and actionees. Attachment C provides a list of participants.

The agenda for the meeting was as follows:

Agenda Item 6: Spectrum

6a):
Future use of the band 5030 to 5150 MHz 

6b):
Navigation data links in the band 108 to 117.975 MHz

6c):
GNSS in frequency bands used by RNSS

6d):
Generation of guidelines for the safe use of GNSS re-radiators in aviation

6e):
Future use of the band 960 to 1215 MHz 

6f):
Open actions for the SSG from the ICAO NSP Working Group of the Whole meetings

6g):
Any other business

II. Results of the Discussions

Agenda Item 6 a: Future use of the band 5030 to 5150 MHz

IP19rev1, “Joint use of the band 5030-5150 MHz by the MLS AND AMS(R)S”.
6a1) IP19 proposes the joint use of the band 5030-5150 MHz by the Microwave Landing System, MLS and the Aeronautical Mobile Satellite (en Route) Service (AMS(R)S). In particular the potential use of MLS core-band 5030-5091 MHz, which is currently only allocated to these two services, is considered. 

6a2) The SSG noted from the presentation of IP19, that studies are based on the current ITU protection criterion for MLS (–130 dBm/150 kHz) and an assumed massive MLS deployment scenario (i.e. approx. 800 MLS stations as contained in the European COM3 table). Preliminary indications are that a satellite system could be designed to share the band 5030-5091 MHz with MLS with​out precluding further and flexible MLS deployment. This could maximise the use of civil aviation frequencies and also provide a basis for the development of a satellite infrastructure dedi​cated to safety satellite communications, in particular for the Command and control functions of Unmanned Aerial Vehicles, UAV. 

6a3) During the discussion of IP19 it was emphasized by members of the SSG that it would be desirable that the user requirements as specified within SESAR and NextGen projects are taken into account in the analysis. 

6a4) One member of the SSG emphasized that the presented concept could help to ultimately enable the access to adequate additional AMS(R)S spectrum for aviation which cannot be met in the current AMS(R)S allocation in the L-band.. It was clarified that the result of this work would be presented in the frame of ITU-R WP5B, which deals with WRC agenda item 1.3. For this purpose the SSG recommended that the information contained in IP19 should be brought to the attention of ICAO ACP WG/F.

6a5) The SSG agreed to point out again, that the European Air Traffic Service Provider want to keep the possibility for a massive deployment of MLS. The reason is that MLS is still the only system apart from ILS which provides Category III landing performance. 

6a6) Members of the SSG pointed out, that the approx. 800 MLS assignments in the European COM3 table, which had been used for the simulations, may pose an overly restrictive assumption, since the latest responses to a state-letter by the ICAO Paris office indicates that there is only a need for approx. 600 MLS stations in Europe. Therefore, it was recommended to the authors of the study to get in contact with European ICAO Frequency Management Group, to obtain the latest information for the envisaged use of MLS in Europe.
6b): Navigation data links in the band 108 to 117.975 MHz

WP11, “Operating Frequencies for GBAS”.
6b1) Given the potential shortage of available frequencies for the GBAS data-link WP11 recommended that consideration should be given to extending the frequency range of GBAS upwards towards 137 MHz. 

Note: WP11 has been discussed in a joint session with CSG. Results of the discussions are covered by the CSG report.
6c): GNSS in frequency bands used by RNSS

WP7, “Analysis of protection requirements for onboard GNSS receivers against onboard AMSS equipment in relevant ICAO and non-ICAO standards”.
6c1)
WP7 provides analysis of contents of ICAO and non-ICAO standards relevant to the task of protection of onboard GNSS receivers against interfering emissions from onboard Aero​nautical Mobile Satellite Service, AMSS equipment. The SSG noted, that the recently adopted Amend​ment 82 to ICAO Annex 10, eliminated non-compliance between GNSS SARPs and AMSS SARPs regarding adequate protection of onboard GNSS (GLONASS) receivers. 

6c2) However, it was pointed out in WP7, that the new ICAO policy stipulates extensive incorporation of references to external sources (recognized industry standards and other normative documents) into the SARPs lead to compatibility problems in this case.

6c3) It was explained in WP7, that the requirements to onboard AMSS equipment are contained in RTCA DO-210D – “Minimum Operational Performance Standards for Geosynchronous Orbit Aeronautical Mobile Satellite Services (AMSS) Avionics” developed by RTCA Special Commit​tee 165 (SC-165) and issued on 19 April 2000. Since its entering into effect this docu​ment has had three changes. The latest, Change 3, which significantly relaxed the allowed limits for the AMSS transmitter emissions was issued on 19th Sept. 2006, i.e. after approval of the SARPs by the ICAO ACP panel. Analysis of the relevant part of the document with a view of adequate protection of onboard GNSS (GLONASS) receivers leads to the conclusion ICAO GNSS SARPs and RTCA DO-210D are incompatible. The main problem is the admissible emissions level in the frequency band 1605–1610 MHz for the on-board satcom up-link (1626 to 1660 MHz), i.e. the Out-Of-Band emissions into GLONASS on-board receiver.

6c4) The SSG noted that ensuring adequate protection of GLONASS may become even harder, if to external standards like RTCA DO-210D are referenced in the SARPs. The group agreed to bring this issue to the attention of ICAO NSP WG1. Furthermore, the SSG decided to call on all people attending meeting of RTCA Special Committee 165, to support adequate protection of GLONASS using the evidence presented in WP7.
Action item SSG12/1: SSG chairman to bring to the attention of ICAO NSP WG1, that the new ICAO policy stipulates extensive incorporation of references to external sources into the SARPs could poten​tially lead to compatibility problems between (AMSS) Avionics and GLONASS receivers.

Action item SSG12/a: SSG members to support adequate protection of GLONASS within RTCA Special Committee 165, which works on RTCA DO-210D.

IP6, “Corrected threshold values for GLONASS L3 receivers against Continuous Wave (CW) Interference”.

6c4) IP6 provides refined results of drafting a CW interference mask for L3 GLONASS receivers, as requested in the October 2007 meeting of ICAO NSP. The main purpose of this request was to use such information in order to develop appropriate receiver designs for the combined use of signals from multiple constellations. 

6c5) The SSG noted that the interference threshold mask for GLONASS L3 will be further validated and presented in the future as SARPS amendment proposal. This mask has also been used for assessment of compatibility with DME in WP5.

WP5, “Assessment of interference to GLONASS L3 receivers from DME”.

6c6) WP5 provides results of a theoretical assessment of EMC between GLONASS L3 receivers and DME, based on the CW interference mask as presented in IP6. The SSG noted that the DME band overlaps with the GLONASS L3 band in the frequency range 1197.6 to 1212.2 MHz. 

6c7) The interference assessments presented in WP5 came to the following conclusions:

· The protection threshold will be exceeded by as much as 42 dB for EMC between DME transmitter and GLONASS L3 receiver both installed on board large aircraft

· The protection threshold will be exceeded by as much as 72 dB for EMC between DME transmitter and GLONASS L3 receiver both installed on board small aircraft

· The protection threshold will be exceeded by as much as 6 dB for EMC between ground DME transmitter(s) and on-board GLONASS L3 receiver during the approach operation. 

6c8) Moreover, it was recommend in WP5 to harmonize requirements to DME spurious emissions in ICAO SARPs and RTCA DO-189 with the aim to provide adequate protection of GNSS receivers (ICAO spurious emission limit for on-board DME equipment is approx. 30 dB relaxed compared with RTCA DO-189 requirements). The allowed level of spurious emissions from DME ground transponders seem to be also a problem.

6c9) It was emphasized in the discussion that it may be useful to make a similar analysis for GPS-L5 and GALILEO E5 to see, why this problem has not been found when analysing the compatibility with these systems with DME in the past. It was noted by the SSG that an appendix of the draft EUROCAE MOPS for GALILEO receiver contains further information on this issue.

Action item SSG12/b: Paul Nisner, UK to provide to the SSG appendix of the draft EUROCAE MOPS for GALILEO dealing with the impact of DME signals.
WP6, “Consideration of the proposed changes to GNSS antenna gain requirements”
6c10) The SSG learnt from the presentation of WP6, that according to data provided in the WP56 of the NSP 2006 meeting in Montreal, 2006, some existing antennas did not meet gain requirements specified in current ICAO SARPs e.g. –4.5 dBic at 5 deg. elevation angle at all azimuths due to variation in gain as a function of azimuth. It was further pointed out in WP6, that any change to antenna gain requirements in the ICAO GNSS SARPs should be accompanied by appropriate changes to signal and interference levels in section 3.7 of Chapter 3 of the ICAO GNSS SARPs. 

6c11) The following two alternative methods are proposed in WP6 for the change of the GNSS SARPs (Annex 10, Volume 1, Appendix B, Sections 3.7 and 3.8) to mitigate the problem:

· Method 1 - Change of the required minimum gain from –4.5 dBic to –5.5 dBic and the consequent change of the minimum desired GNSS signal levels in Sections 3.7 of Appendix B

· Method 2 – Transition to an “average” gain specification in Table B-87 for GPS/SBAS and GLONASS in Appendix B. 

6c12) In the conclusions of WP6 a preference was given to Method 2, since SARPs requirements based on average value of antenna gain offer more flexibility in meeting the requirements. Furthermore, it would allow minimisation of text corrections in section 3.7 of the GNSS SARPs and avoid necessary revision to the GNSS interference threshold masks. 

6c13) During the discussion it was pointed out by various members of the group that it is essential to have a minimum desired signal specification. However no firm agreement to recommend Method 1 could be reached. To solve the problem it was recommended to bring this issue to the relevant EUROCAE and RTCA groups dealing with GNSS issues (RTCA SC 159 and EUROCAE WG62)

Action item SSG12/2: Paul Nisner, UK to bring proposed changes to GNSS antenna gain requirements to the attention of EUROCAE WG 62.
Note: WP6 has also been presented to and discussed by WG1. The discussion by WG1 is covered by WG1 meeting report.

6d): Generation of guidelines for the safe use of GNSS re-radiators in aviation

WP19rev1, “National Telecommunication and Information Administration Rules for Global Positioning System Re-Radiating Devices”
6d1)
WP19 presents excerpts of the rules for authorizing GPS-L1 re-radiating devices in the United States as contained in the NTIA Manual of Regulations and Procedures for Federal Radio Frequency Management (see also http://www.ntia.doc.gov/osmhome/redbook/8.pdf). The SSG noted that the following limits apply in the USA:

· For fixed use: The maximum equivalent isotropically radiated power (EIRP) must be such that the calculated emissions are no greater than -140 dBm/24 MHz as received by an isotropic antenna at a distance of 100 feet (30 meters) from the building where the test is being conducted.

· For mobile use: The maximum equivalent isotropically radiated power (EIRP) must be such that the calculated emissions are no greater than -88 dBm/24 MHz at the output of GPS re-radiator antenna (‑144 dBm/24 MHz at 10 meters as received by an isotropic antenna)

6d2) Members of the SSG emphasized that existing GNSS interference threshold specifications do only refer to CW, band-limited noise-like and pulsed interference. As long as there are no ICAO rules for GNSS-like interference signals, the responsibility for the adequate protection for the aviation use of GNSS against harmful interference by GNSS re-radiators lies with national radio regulators. The US rules can be recommended to be used as a guideline for other nations.

6d3) Moreover, it was pointed out during the discussion that E5/L5 re-radiators could also potentially cause harmful interference by re-radiating received DME or JTIDS signals. One member made the SSG aware that there is already on CEPT group dealing with the development of radio regulation rules for GNSS re-radiators. The SSG recognized this as a change to move forward towards an international regulation for the protection of aeronautical GNSS receivers against harmful interference by GNSS re-radiators.

Action SSG12/3: UK to present to a future SSG meeting the latest information on discussion of the radio regulation rules for re-radiators within CEPT.

6e): Future use of the band 960 to 1215 MHz 

WP9, “Heuristic assessment of the compatibility issues between the aeronautical Future Radio System (FRS) and radionavigation DME/TACAN system in the band 960-1164 MHz”.
and

Flimsy 2, “Comments on WP9”
Note: WP9 and Flimsy 2, which contains Comments on WP9, were presented successively and dis​cussed together.

6e1)
WP9 presents an analysis of the compatibility of two candidate technologies which are proposed to operate in L band between 960 and 1164 MHz as components of the aeronautical future communi​cation infrastructure (FCI). One is the broadband aeronautical multi-carrier communi​cation (B-AMC) and the other one is the All-purpose Multi-channel Aviation Communication (AMACS) systems with existing systems. WP9 concludes that:

1) DME protection interference limit at -99 dBm/MHz excludes the feasibility of a LDACS (L‑Band digital aeronautical communications system) continuous transmission on board an aircraft; accordingly designing an TDMA access scheme with pulsed mode of operation and with low duty cycle is the practical alternative. 

2)  LDACS design characteristics in terms of admissible interference level in victim receiver, interfering pulse duty factor and resulting transmission capacity will need to be established experimentally, preferably in presence of JTIDS/MIDS activity.

3) There is the requirement to set up an a LDACS –DME/SSR/JTIDS compatibility verification test bench.

4) The LDACS -AMACS option allows the possibility to implement sufficient link margin to overcome the ICAO agreed DME/TACAN interference protection limit of -99 dBm/MHz.

6e2) After additional presentation of Flimsy 2, which contains comments of the developers of B-AMC at the German Aerospace Research Centre, DLR on WP9, a considerable discussion of the two aforementioned technologies took place.
6e3) The SSG chairman pointed out that, that it is not up to a sub-group of a navigation systems panel to select one of these communication technologies. The mandate of the SSG allows however to point out advice on the compatibility issues with the existing navigation systems in the band, which may also contribute to the selection.

6e4) The SSG agreed that irrespective of the choice of the technology the onboard transmitter need to work with a very low duty-cycle (approx. a few %) to avoid causing intolerable interference to an on-board DME- or TACAN interrogator. Source-coding would be necessary (i.e. forward error correction) to add robustness through redundancy to tackle the pulse-interference environ​ment. This is already mentioned in the link-budget tables in WP9. Comments in Flimsy 2 clari​fied that also for B-AMC it is foreseen to operate only continuously on the ground transmitter, but not on-board . 
6e5) Comments in Flimsy 2, questioned the assumption in WP9 that AMACS would have character​istics similar to JTIDS/MIDS. Furthermore it was pointed out in Flimsy 2, that the Peak-to-Average Ratio (PAPR) of the B-AMC which was regarded as a major disadvantage in WP9 can be sufficiently be reduced by using a special coding scheme. Moreover comments in Flimsy 2 clarified that since B‑AMC applies special coding and interference mitigation techniques adapted to the pulsed interference environment (DME, JTIDS/MIDS) interference impact on B-AMC in the co-site interference case cannot be estimated by simple link-budget analysis and needs to apply verification by testing as also conclude in WP9.

6e6) The SSG came to the conclusion that the comparison of B-AMC and AMACS as presented in WP9 cannot bet regarded as conclusive. Further work is necessary taking into account the afore​mentioned comments by DLR and that the resulting output should be brought also to the atten​tion of ICAO ACP WG/T and WG/F. Furthermore, also the impact of spurious emissions from UMTS in the band below 960 MHz into the DME-band (as mentioned in WP12) need to be taken into account. The meeting agreed that the introduction of LDACS in the band may require that national frequency clearance agreements (FCAs) be re-assessed in order to continue to maintain safe aeronautical services.
WP12, “Need to protect the sub-band 960-972 MHz from out-of-band and spurious emissions originating from GSM and UMTS systems operating in the band 925-960 MHz in Region 1”.

6e7) WP12 provides information on recent European discussions of the compatibility of GSM and UMTS systems operating in the band 925-960 MHz with aeronautical systems in the adjacent band 960-1164 MHz. The SSG noted, that due to the envisaged future use of the GSM-band 925 to 960 MHz for UMTS it has to be taken care of the out-of-band and spurious emissions originating from UMTS do not cause intolerable interference to Aeronautical systems operation in the sub-band 960-972 MHz.

6e8) Moreover, it was emphasized in WP12, that as long as the DME frequencies are above 972 MHz, the electromagnetic compatibility between DME and UMTS 900 is ensured without any care to be taken. However regarding the frequencies from 960 to 972 MHz (a promising sub-band to be used for the Future Radio System), the only mitigation techniques, in order to ensure the com​patibility between the DME system and UMTS900, that would bring sufficient isolation are additional filtering and a larger guard band.

6e9) Furthermore the SSG noted that France had assisted the Secretary of the European Aeronautical Spectrum and Frequency Consultation Group (ASFCG) in drafting a letter, to the chairman of the ECC/PT1 group, stating that:

a) “the WRC 2007 has allocated the band 960-1164 MHz to AM(R)S and consequently”, 

b) “the aviation community is of the opinion that practical measures need to be taken, at European level, to address potential cross-border interference issues. This would ensure freedom from harmful interference from MS systems which would constrain AM(R)S systems deployment and vice-versa”

Furthermore, in WP12, SSG members were requested to provide representation of the aviation case in the relevant ECC/PT1 meetings.

6e10) During the discussion of WP12 the SSG agreed, that there is a need to protect the aviation interests. It was also emphasized by SSG members that various national DME/TACAN assign​ments exist today also between 962 and 977 MHz which may suffer from interference by spuri​ous emissions of UMTS.

6e11) An I/N protection ratio for the Future Radio System would need to be established by ICAO ACP for the dis​cussion of the compatibility between the Future Radio System and UMTS within CEPT. As a first assumption, the DME protection level of –99 dBm/MHz could used. It was also pointed out, that enforcement of ITU Radio Regulation Article 4.10, which gives priority to safety-of-life services should be sought by aviation representatives. For this purpose, pre-defined inter​ference mitigation measures should be agreed between aviation and mobile service communi​ties at the level of regional radio regulatory organisations (e.g. CEPT).

Action SSG12/4: France, to present the information contained in WP12 to the next ICAO ACP WG/F meeting and or ACP WGW meeting to point out the need to develop an I/N protection ratio for the FRS for the discussion of the compatibility between the Future Radio System and UMTS within regional radio regulatory organisations (e.g. CEPT).

6f): Open actions for the SSG from the ICAO NSP Working Group of the Whole meetings

6f1) The SSG chairman reminded the group that the following actions were given from the ICAO NSP Working Group of the Whole meetings:

a) Assess the level of interference of DME to GLONASS L3 signals.

b) Develop guidance material to assist States facing an environment with a high level of interference to SBAS GEO satellites operating at the minimum signal strength specified by SARPs.

6f2) Action a) was cover by WP5 with “Assessment of interference to GLONASS L3 receivers from DME” and discussed under agenda item 6c). Action b) remains open.

Agenda Item 6 g): Other business
WP2, “Impact of digital broadcasting systems in the 87.5 to 108 MHz band on aeronautical systems above 108 MHz”.

6g1) WP2 raises the awareness of the envisaged introduction of new, digitally or partly digitally modu​lated broadcast signals in the band 87.5 to 108 MHz. It further points out that, there is a need to develop protection criteria for aeronautical receivers like ILS, VOR, GBAS, VDL-2, AM and any new AM(R)S system in the aeronautical VHF band against interference by such new broadcast signal types. As one contribution to the development of such protection criteria, WP2 presents first results of laboratory measurements of the interference impact of such new broad​cast signals (DRM+, HR-Radio, FMeXtra) to the ILS- and VOR-components of one combined ILS/VOR receiver type.

6g2) WP2 further informed the group that test-transmissions of the various new broadcast signal types have been carried out in Germany under very strict conditions with no reported cases of inter​ference to aeronautical receivers. However, before such new broadcast-signal types can obtain licenses for regular operation protection criteria for aeronautical receivers like ILS, VOR, GBAS, VDL-2, AM and any new AM(R)S system in the aeronautical VHF band against interference by such new broadcast signal types need to be developed and standardized.

6g3) The SSG agreed with the recommendations of WP2 that:

·  There is a need to be aware of the introduction of new digital; respective hybrid VHF broadcast signals in the band 87.5 to 108 MHz and its potential impact on aeronautical systems in the adjacent band.

· Experts from other countries should also carry out measurements of the susceptibility of aero​nautical receivers working in the band 108 and 137 MHz (ILS, VOR, GBAS, VDL-2, AM and any new AM(R)S-system in this band) to interference by such new VHF broadcast signals, with as many receiver types as possible.

·  There is a need to contribute to the development of requirements for the protection of aero​nautical receivers against the harmful interference by such new VHF broadcast signals.

·  There is a need to contribute to the development of the necessary new of ITU-R Recommendations to cover these new protection criteria as well as the pertaining measurement procedures.

Action SSG12/5: US to bring the latest information on compatibility tests between digital radio and aeronautical systems in the VHF band to the SSG.

Action SSG12/6: SSG members to carry out own measurements of the susceptibility of aeronautical receivers working in the band 108 and 137 MHz (ILS, VOR, GBAS, VDL-2, AM and any new AM(R)S-system in this band) to interference by such new VHF broadcast signals, with as many receiver types as possible.

Action SSG12/7: UK, to keep SSG informed about the latest results of discussion of the compatibility between digital broadcast and aeronautical systems in the VHF band.
6g5) In the context of the discussion of intermodulation measurements reported about in WP2, it was pointed out by a member of SSG that in ICAO Annex 10, Vol. 1, Attachment C it is mentioned in two different sections (section 2.2.9.3 for ILS and section 3.6.5.3 for VOR), that “The frequency planning criteria given in Recommendation ITU-R IS.1009-1 does not take account of the potential for two-signal and three-signal fifth order (type B1) intermodulation products.” And that “In the planning of frequencies, and in the assessment of protection from FM broadcast interference, consideration needs to be given to two-signal and three-signal fifth order intermodulation products generated within ILS/VOR receivers by FM broadcast stations.”

6g6) The SSG agreed, that a detailed description of how 5th order intermodulation tests shall be carried out should be developed, e.g. for incorporation into any new ITU recommendation, regulating the compatibility between broadcast emissions and aeronautical VHF systems.

Action SSG12/c: SSG members to provide to the SSG additional information on experience with fifth order (type B1) intermodulation from FM broadcast to aeronautical services.
WP10, “Spectrum reform as a tool to aid more efficient use of spectrum”.

6g7) WP10 reminded the SSG that, due the recent allocation for the Aeronautical Mobile (Route) Service in the VOR and DME frequency bands, both aeronautical navigation and communication systems will be competing for the same spectrum in the future. Therefore, any more efficient use of spectrum would be desirable to ensure protection and implementation of both ICAO compliant navigation and communication systems. Another reason to become more spectrum efficient is the potential introduction of Administrative Incentive Pricing, as currently being considered by at least one ICAO member State.

6g8) WP10 recommend that, in addition to achieving more spectrum efficiency for aeronautical CNS-systems, consideration should also be given to identifying potential cost-benefits in terms of equipment, maintenance and operating costs that could accrue. In particular it is recommended to consider the need for a review of the spectrum requirements for terrestrial navigation systems.

6g9) During the discussion of WP10, the SSG agreed in general with the recommendation to work on a more efficient use of aeronautical spectrum and to consider identifying potential cost-benefits of the decommissioning of legacy navigation systems for the benefit of aviation.

6g10) SSG members mentioned in this context that, if MLS will be deployed massively, review of the spectrum mask may be necessary to enable accommodation of all MLS frequency requirements in the MLS core-band. Furthermore a reduction of the out-of-band emissions of many other aeronautical systems were also be considered possible by the SSG. 

6g11) However it was also pointed out by a member of the group, that aviation must retain the option to implement both, GBAS and MLS, since it cannot yet be decided what the future landing system will be. Only in some future point in time will it be clear which system will be massively deployed. Only then can the decision be made to use either the VOR/GBAS-band or the MLS band for purposes other than for a landing system.

6g12) The group was reminded by one member of the SSG, that for the long-term the current ICAO CNS policy would rather favour replacing terrestrial systems by GNSS than to review the spectrum requirements for terrestrial systems. Improving spectrum requirements of terrestrial systems would provide worth​while short-term benefits, if they would be restricted to ground-based transmitters.

6g13) The SSG agreed that spectrum reform has the potential to have an adverse effect on civil aviation, if aviation representatives do not participated in their States´ regulatory activities to ensure the needs of the aviation industry are fully met.

Note: WP10 has also been presented to and discussed by WG1. Discussion by WG1 is covered by WG1 meeting report.
An updated action item list can be found as Attachment B of this report. 

III
Administrative maters

The next meeting of the Spectrum Sub-group is planned to take place in conjunction with the next ICAO NSP meeting in October 2008.

ATTACHEMENT A: LIST OF WORKING AND INFORMATION PAPERS

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

	6a): Future use of the band 5030 to 5150 MHz

	IP19rev.1
	Joint use of the band 5030-5150 MHz by the MLS AND AMS(R)S.
	Tim Murphy

(Axel Klaeylé, Jean-Marc Gaubert)

	Agenda Item 6 b): Navigation data links in the band 108 to 117.975 MHz

	WP11
	Operating Frequencies for GBAS.
	Ken Ashton

(Ken Ashton)

	Agenda Item 6 c): GNSS in frequency bands used by RNSS

	WP7
	Analysis of protection requirements for onboard GNSS receivers against onboard AMSS equipment in relevant ICAO and non-ICAO standards.
	Vladimir Korchagin

(Nikolai Shienok)

	WP5
	Assessment of interference to GLONASS L3 receivers from DME.
	Vladimir Korchagin

(Mikhail Markelov)

	IP6
	Corrected threshold values for GLONASS L3 receivers against Continuous Wave (CW) Interference.
	Vladimir Korchagin

(Nikolai Shienok)

	WP6
	Consideration of the proposed changes to GNSS antenna gain requirements
	Vladimir Korchagin

(Mikhail Markelov)

	Agenda Item 6 d) Generation of guidelines for the safe use of GNSS re-radiators in aviation

	WP19rev1
	National Telecommunication and Information Administration Rules for Global Positioning System Re-Radiating Devices.
	Bruce DeCleen

(Mike Richmond)

	Agenda Item 6 e): Future use of the band 960 to 1215 MHz

	WP9
	Heuristic assessment of the compatibility issues between the aeronautical Future Radio System (FRS) and radionavigation DME/TACAN system in the band 960-1164 MHz.
	M. Calvet

(Alain Delrieu)

	Flimsy 2
	Comments on WP9.
	SSG rapporteur

	WP12
	Need to protect the sub-band 960-972 MHz from out-of-band and spurious emissions originating from GSM and UMTS systems operating in the band 925-960 MHz in Region 1.
	M. Calvet

(Alain Delrieu)

	Agenda Item 6 f): Open actions for the SSG from the ICAO NSP Working Group of the Whole meetings

	
	Note: No dedicated WPs or IPs have been presented under this agenda item.
	

	Agenda Item 6 g): Other business

	WP2
	 Impact of digital broadcasting systems in the 87.5 to 108 MHz band on aeronautical systems above 108 MHz.
	Stefan Naerlich

(Felix Butsch)

	WP10
	 Spectrum reform as a tool to aid more efficient use of spectrum.
	Ken Ashton

(Ken Ashton)


ATTACHMENT B: ACTION ITEM LIST

	Action number
	Action


	Actionee
	Status

	SG5/3
	To review data used for VDL M3 to AM(R)S to establish if the results can be used for GBAS to AM(R)S.
	Japan
	Open

	SG5/5
	Resolve test methods’ discrepancies (to ensure consistency of methodology in assessing ILS/VOR compatibility with VDL Mode 4).
	Sweden
	 Discarded due to suspended panel membership of Sweden.

	Actions from the Montreal meeting May 2004 (SSG6):

	SG6/5
	To provide more information on systems under the responsibility of the NSP to be used for the development of a general methodology for compatibility analysis of different aeronautical radio systems


	SSG
	Ongoing,

WP 4 by US WP12 of the SSG in October 2004

	Actions from the Montreal meeting October 2004 (SSG7):

	SSG7/9
	Provide new material on impact of UWB on GLONASS.


	Russia
	Open

	SSG7/10
	Monitor the process of development of the new ITU recommendation on FM broadcast compatibility of GBAS.
	SSG
	 Closed

	

	Actions from the Montreal meeting October 2005 (SSG8):

	SSG8/2
	Present results of FMG on improved coordination criteria for conventional nav aids to SSG.
	DFS
	Ongoing

(see SSG/10, IP2)

	SSG8/3
	Harmonization of general interference assessment models from ACP and NSP 
	Secretariat
	Open

	SSG8/5
	Prepare text for the RF handbook on potential interference to GNSS by commercial broadcast
	Secretariat
	Open

	SSG8/7
	To provide information on typical VOR and DME facilities that help to define changes to Annex 10 on DME/VOR service volumes.
	SSG
	Closed

	

	Actions from the Brussels meeting May 2006 (SSG9):

	SSG9/12
	To investigate the basis for the deri​vation of the interference threshold value of ‑130 dBm for noise-like interference to MLS.
	SSG
	 Closed

	SSG9/14
	To investigate the basis for the derivation of the interference limit value of -94.5 dBW/m2 as applicable to MLS-type interference.
	SSG
	Ongoing

	SSG9/15
	To undertake measurements to investigate the impact of noise-like signals (AMT, FSS, RNSS) on the performance of MLS receiver. A test plan for the measurements shall be circulated among SSG members before undertaking the measurements.
	France
	Open

(SSG10/WP42 provides test-plan)

	

	Actions from the Montreal meeting October 2006 (SSG10):

	SSG10/1
	 Robert Frazier (US) to further clarify the reason for “discontinuities” in the DME propagation curves.
	US
	 Ongoing

	SSG10/3
	To provide consolidated guidance material change proposal to March 2007 meeting of the CN&TSG and CSG covering DME/VOR service volume and GBAS frequency coordination (based on the work of its ad-hoc group).
	SSG
	Open,

Partly fulfilled by WP22 and WP23 of SSG/11

	SSG10/4
	To review every text passage and figure in ICAO Annex 10, Volume I to check all occurrences of the acronyms ERP, Peak ERP, EIRP, Peak EIRP, dBi, and the term ‘effective radiated power’ containing ERP, whether revision of the existing text is necessary to avoid misinterpretation. Summarize the results and propose changes in a WP.
	ICAO secretariat
	Open

	SSG10/5
	 To insert in chapter 1 “Definitions” of Annex 10, the definitions of EIRP, ERP, Peak ERP, Peak EIRP, dBi, effective radiated power.
	ICAO secretariat
	Open

	SSG10/6
	To investigate, whether working papers from former ICAO meeting containing the derivation of the required effective radiated power to meet the desired power density for DME, figure C-20 of attachment C of ICAO Annex 10 are available.
	ICAO secretariat
	Open

	SSG10/7
	To provide suitable material from earlier WG/B meeting on frequency coordination criteria between VDL Modes 2, 3, 4 and VHF communication, e.g. test set-up specification.
	ACP WG/B rapporteur 

(R. Frazier)
	Open

	SSG10/8
	To provide results of GBAS vs. ILS bench tests carried out by STNA in 2004.
	Christophe Dehaynain (France)
	Open

	SSG10/9
	 To present bench test results to determine the interference threshold of VHF COM and ILS against GBAS signals.
	SSG
	Open

	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
	Open

	SSG10/11
	To explore impact of change of propagation model in the guidance material for the frequency co-ordination of GBAS (section 7.2.1.3.3 of Attachment D to Volume 1 of ICAO Annex 10, and Tables D3 and D4.) and to draft a proposed revised version.
	Joachim Wollweber (Germany)


	Open

	SSG10/12
	To review the GBAS SARPS changes in WP23, in order to investigate the need of necessary changes of the guidance material, taking also in to account potential decisions of CSG on WP23.
	SSG
	Open

	SSG10/13
	To bring WP30 to the attention of EUROCAE WG62.


	Robert Frazier (US)
	Open

	SSG10/14
	To explore appropriate means to inform ICAO member states on the interference threat by wire-less TV cameras transmitting illegally in the DME/SSR band, (make aware campaign).
	ICAO secretariat
	Open

	Actions from the Delhi meeting March 2007 (SSG11):



	SSG11/1
	To present a proposal for revision of Table C-4 in section 7.1 of ICAO Annex 10, Vol. 1 dealing with geographical separation of DME
	Joachim Wollweber (Germany)


	Open

	SSG11/x
	To present a proposal of detailed guidance material on DME coverage volume to be included in a new volume of the ICAO RF-handbook, ICAO DOC 9718.
	DME/VOR coverage ad-hoc group
	Open

	SSG11/2
	To present a proposal of detailed guidance material on VOR coverage volume to be included in a new volume of the ICAO RF-handbook, ICAO DOC 9718.
	DME/VOR coverage ad-hoc group
	Open

	SSG11/3
	To ask ICAO secretariat about appropriate way of publishing the information of system characteristics of the currently used DME, TACAN, VOR and DVOR systems
	SSG rapporteur
	Open

	SSG11/4
	To present antenna diagrams of the antenna models being contained in the existing IF-77 propagation model
	Robert Frazier (US)
	 Ongoing

	SSG11/5
	To present the results of analysis of available documents related to electromagnetic compatibility between GNSS (e.g. GLONASS) and AMSS (e.g. INMARSAT) on-board equipment.
	Russia
	 Ongoing

	SSG11/6
	US to provide information on recent changes to the AMSS MOPS, RTCA-DO 210D, which affect the compatibility with GNSS.
	Robert Frazier (US)
	 Closed

	SSG11/7
	To provide NTIA restrictions on the use of GPS re-radiators
	Robert Frazier (US)
	 Close by SSG12-WP19

	Actions from the Montreal meeting March 2008 (SSG12):



	SSG12/1
	To bring to the attention of ICAO NSP WG1, that the new ICAO policy stipulates extensive incorporation of references to external sources into the SARPs could potentially lead to compatibility problems between AMSS Avionics and GLONASS receivers.
	SSG chairman
	Open

	SSG12/a
	To support adequate protection of GLONASS within RTCA Special Committee 165, which works on RTCA DO-210D.
	SSG members
	Open

	SSG12/b
	To provide to the SSG appendix of the draft EUROCAE MOPS for GALILEO dealing with the impact of DME signals.


	Paul Nisner, UK
	Completed by a Flimsy 7 to the ICAO NSP March 2008 meeting

	SSG12/c
	To provide to the SSG additional information on experience with fifth order (type B1) intermodulation from FM broadcast to aeronautical services.
	SSG members
	Open

	SSG12/2
	To bring proposed changes to GNSS antenna gain requirements to the attention of EUROCAE WG 62.
	Paul Nisner, UK
	Open

	SSG12/3 
	To present to a future SSG meeting the latest information on discussion of the with radio regulation rules for re-radiators within CEPT.
	UK
	Open

	SSG12/4
	To present the information contained in WP12 to the next ICAO ACP WG/F meeting and or ACP WGW meeting to point out the need to develop an I/N protection ratio for the FRS for the discussion of the compatibility between the Future Radio System and UMTS within CEPT regional radio regulatory organisations (e.g. CEPT)
	France
	Open

	SSG12/5
	To bring to the SSG the latest infor​mation on compatibility tests between digital radio and aeronautical systems in the VHF band.
	US
	Open

	SSG12/6 
	To carry out own measurements of the susceptibility of aeronautical receivers working in the band 108 and 137 MHz (ILS, VOR, GBAS, VDL-2, AM and any new AM(R)S-system in this band) to interference by such new VHF broadcast signals, with as man
	SSG members
	Open

	SSG12/7 
	To keep SSG informed about the latest results of discussion of the compatibility between digital broadcast and aeronautical systems in the VHF band.
	UK
	Open
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	Name
	Atten​dance
	Organisation 
	Telephone
	Email

	Alain Delrieu
	F
	DGAC/DSNA, France
	+331-58094770
	Alain.Delrieu@Aviation-Civile.gouv.fr

	Axel Klaeylé
	F
	ICCAIA (Thales Alenia Space)
	+33(0)5 3435 6725
	Axel.Klaeyle@ThalesAleniaSpace.com

	Felix Butsch
	F
	DFS, Germany
	+49 6103-707-1533
	Felix.Butsch@dfs.de 

	Gondo Gulean
	F
	EUROCONTROL
	+32-2-729-4578
	Gondo.gulean@EUROCONTROL.int

	Jean-Marc Gaubert
	F
	ICCAIA (Thales Alenia Space)
	+33(0)5 3435 4744
	Jean-Marc.Gaubert @ThalesAleniaSpace.com

	Ken Ashton
	P
	UK, NATS
	+44-1489444645
	Ken.Ashton@NATS.co.uk

	Mike Richmond
	F
	FAA, USA
	+1-202-493-4157
	 Michael.Richmond@FAA.GOV

	Mikhail Markelov
	F
	Airnavigation

State Scientific & Research Institute, Russia 
	+7(495)-490-95-84
	Markelov@atminst.ru

	Nikolay Shienok
	F
	Geyser Scientific & Production Co. Russia
	+7(495) 784-63-30
	Shienok@geyser.ru

	Paul Nisner
	F
	European Commission
	+44-7769724864
	Paul.Nisner@NATS.co.uk

	Note: P/F = Part time/Full time attendance
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