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1
Introduction
This document provides a status update on issues affecting MetSat systems (incl. related active and passive sensing instruments) that may be of interest to SG-RFC members.  Agenda items for the 2015 World Radiocommunication Conference (WRC-15) of relevance to MetSat include AI 1.1, AI 1.6.1, AI 1.6.2, AI 1.9.2, AI 1.10, AI 1.11, AI 9.1.1, AI 9.1.5 and AI 10. Recent work within Working Party 7B and 7C of the ITU-R Study Group 7 is also summarized.  
2
WRC-15 Preparation
2.1
WRC-15 Agenda Item 1.1 
This agenda item deals with consideration of additional spectrum allocations to the mobile service and identification of additional frequency bands for International Mobile Telecommunications (IMT) and to facilitate the development of terrestrial mobile broadband applications, likely to concentrate on bands below 6 GHz.  
The frequency bands of concern to MetSat systems, the embarked instruments and related services are:

•
the 1695 – 1710 MHz bands used for meteorological satellite applications;

•
the bands 2025 – 2110 MHz and 2200 – 2290 MHz used for earth exploration satellite and space operation (TM/TC and ranging) services;

•
the C-band (3.4 - 4.2 GHz), used for dissemination of meteorological data in the framework of GEONETCast;

•
the active remote sensing in the band 5350 - 5470 MHz used for SARs, scatterometers and altimeters;
2.1.1
1695 – 1710 MHz

The situation with regard to this band has not changed since the last meeting of WMO SG-RFC in November 2014. Fortunately, there will be no proposals from any of the six regional groups. Thus there will be no regional or global identification for mobile broadband in this band. Thus, the introduction of mobile broadband will remain limited to individual countries. 
Currently this is only confirmed for the US as this spectrum was auctioned off in the US in January 2015 for more than 2.6 Billion Dollars. To facilitate this auction the GOES-R frequencies had to be shifted downwards and radiosondes had to be relocated. 32 governmental sites will be protected, with a coordination zone. All other stations of non-governmental users will not be protected. 

Fortunately, the five existing stations of the EUMETSAT Advanced Retransmission Service (EARS) in the US, a global network of Advanced High Resolution Picture Transmission (AHRPT) reception stations, are within those coordination zones, providing at least those stations with the minimum protection.  

2.1.2
2025 – 2110 MHz and 2200 – 2290 MHz
The situation with regard to this band has also not changed since the last meeting of WMO SG-RFC in November 2014. Fortunately, there will be no proposals from any of the six regional groups. Thus there will be no regional or global identification for mobile broadband in this band. Thus, the introduction of mobile broadband would remain limited to individual countries, if at all. So far there is no knowledge of any country to propose this band for mobile broadband in isolation. 

2.1.3
3400 – 4200 MHz
Considering that the band 3400-3600 MHz was already allocated at WRC-12 to the mobile service and identified for International Mobile Telecommunications (IMT) in a number of countries by footnote 5.430A to the Radio Regulations, the band 3400-4200 MHz is the prime target range for the proponents for the identification of additional frequency spectrum for mobile broadband.

In Europe, by means of Commission Decision 2008/411/EC, the European Union aims at harmonising access to the band 3400-3800 MHz for terrestrial mobile broadband systems throughout Europe. Consequently CEPT will propose the band 3400-3800 MHz for a global identification for mobile broadband. The Americas (CITEL) are divided in their proposals ranging from 3400-3700 MHz (US and Canada and others) over 3400-3600 MHz (Brazil and others) to no identification to mobile broadband at all. Even the Arab group (ASMG) and Africa (ATU) supports the band 3400-3600 MHz for identification for mobile broadband. Some individual countries even go as far as to propose the entire C-Band (3400-4200 MHz) for mobile broadband identification. To the contrary the Asian-Pacific Telecommunity (APT) however does not support any such identification to mobile broadband in the frequency range 3400-4200 MHz.

Considering the proposal from the regional groups there is a certain probability that the band 3400-3600 MHz could be globally and 3600-3700 MHz or even 3600-3800 MHz could at least be regionally identified for mobile broadband use at WRC-15. On the other hand it is also clear from the proposals from the regions that the band 3800-4200 MHz remains unchanged and globally available to the FSS without any identification for mobile broadband use. Therefore future GEONETCast reception should be accommodated in parts of C-Band without any identification for mobile broadband use in order to avoid interference issues with mobile broadband systems;
2.1.4
5350 – 5470 MHz
Under this agenda item also the extension of the current RLAN (WiFi) spectrum (5150 - 5350 MHz and 5470 - 5725 MHz) by also allocating the gap in between (5350-5470 MHz) for RLANs was under discussion. 

Such additional allocation of the band 5350 - 5470 MHz would affect most severely SARs such as CSAR on Sentinel-1 or RadarSat. Less sensitive to RLAN interference but also affected by RLAN introduction in the band 5350 - 5470 MHz could be scatterometers such as SCA on EPS-SG and altimeters such as POSEIDON on Jason-2,-3 and -CS. 

After a tremendous effort, particularly by ESA, to highlight the incompatibility and the inability of the so far proposed mitigation techniques, the conclusion is mutually accepted by all involved administrations that this issue cannot be resolved at WRC-15 and that the band cannot be designated for RLANs at WRC-15. 
Due to the incomplete considerations of compatibility of RLAN with EESS active sensors and terrestrial radars and the lack of identification of effective mitigation techniques, there will be no proposals for the consideration of RLANs at WRC-15.

However, there will be proposals for a WRC-19 agenda item under WRC-15 agenda item 10 for the consideration of RLAN in the 5 GHz range at least from CITEL and CEPT.

As it is very likely that WRC-15 agrees on such an agenda item for WRC-19, the preparatory process for it will have to be closely followed and supported with the necessary compatibility studies with regard to EESS (active) instruments using or planning to use this band. 
2.2
WRC-15 Agenda Item 1.6 
This agenda item deals under 1.6.1 with consideration of possible additional primary allocations to the fixed-satellite service (Earth-to-space and space-to-Earth) of 250 MHz in the range between 10 GHz and 17 GHz in Region 1.  
Agenda item 1.6.2 deals with consideration of possible additional primary allocations to the fixed-satellite service (Earth-to-space) of 250 MHz in Region 2 and 300 MHz in Region 3 within the range 13-17 GHz.  

Within СEPT the need for additional primary allocations of 250 MHz (Earth-to-space and space-to-Earth) to the GSO FSS in frequency bands between 10 and 17 GHz in Region 1 is recognized and supported. Sharing studies between EESS (active) and FSS (space-to-Earth) performed in the framework of the ITU and CEPT show compatibility between both services. Consequently, CEPT adopted a European Common Proposal to the conference under agenda item 1.6.1 for a new allocation to the FSS (space-to-Earth) in the 13.4-13.65 GHz. This proposal is supported by the APT. Also the Arab states support an allocation of 250 MHz to the FSS (space-to-Earth) in the range 13.4-13.75 GHz. CITEL would be open to such a possible Region 1 FSS (space-to-Earth) allocation in the range 13.4-13.75 GHz.

To the contrary, sharing studies between EESS (active) and FSS in the uplink direction (Earth-to-space) show no such compatibility between the two services. Thus, an allocation to the FSS (Earth-to-space) cannot be supported. Consequently there are no proposals, neither under 1.6.1 nor under 1.6.2, from the regional groups for the band 13.25-13.75 GHz. Consequently, it is expected that there will be no such allocation agreed at the conference.

2.3
WRC-15 Agenda Item 1.9.2
This Agenda Item deals with the possibility of allocating the bands 7375 - 7750 MHz and 8025 - 8 400 MHz to the maritime-mobile satellite service (MMSS) and additional regulatory measures, depending on the results of appropriate studies.

The sharing studies however have shown that large exclusion zones (in the order of 500km) may be needed to avoid interference to EESS Earth stations. As many of them are located near coastal areas (e.g., Svalbard, McMurdo, Maspalomas, Lannion, Wallops) they could be seriously affected by emissions from vessels navigating in the area. Of particular concern in this regard is the potential interference from MMSS operating in closer proximity to EESS (space-to-Earth) Earth stations at high latitudes.

Considering the large number of EESS missions using the band 8025-8400 MHz (> 100 in the SFCG X-Band data base) CEPT therefore concluded that the sharing between MMSS and EESS systems would not be practicable due to the high and dynamically variable number of large exclusion zones at sea needed to protect the EESS Earth stations and does not support the usage of this band for a new MMSS allocation.

CEPT proposes a new allocation to the MMSS in the band 7375-7750 MHz, limited to the use by geostationary systems. With such limitation to geostationary systems and under the assumption that the interference characteristics between MMSS and systems in the MetSat in the band 7450-7550 MHz would be the same as between FSS and MetSat systems, it is expected that sharing can be accomplished through the ordinary coordination under RR Article 9.

The position of CEPT against an allocation to the MMSS in the band 8025-8400 MHz is shared also by the other regions, thus it is very unlikely that such an allocation to the MMSS would be made in this band, thus no impact on the use of this band for EESS is expected.

There is also significant opposition from CITEL, APT, ASMG and Africa (ATU) against an MMSS allocation in the band 7375-7750 MHz. Thus this agenda item might not result in any new allocations to the MMSS and consequently no impact on the MetSat and EESS allocations in the concerned bands.
2.4
WRC-15 Agenda Item 1.10
This Agenda Item deals with the consideration of spectrum requirements and possible additional spectrum allocations for the mobile-satellite service in the Earth-to-space and space-to-Earth directions, including the satellite component for broadband applications, including International Mobile Telecommunications (IMT), within the frequency range from 22 GHz to 26 GHz.
Frequency bands of concern are: 

•
The EESS (passive) band 23.6 - 24 GHz (purely passive, but to be protected against unwanted emissions taking into account interference apportionment and the levels contained in ITU Reslution 750 (rev. WRC-12));

•
The first 500 MHz of the EESS/SRS space-to-Earth band 25.5 - 27.0 GHz.
Throughout the entire preparatory process for this agenda item up to the end, the targeted frequency bands for such new allocations to the MSS were not very clear, but all bands studied did not collide with the bands of interest to the meteorological community.

All studies for bands in the range 22-26 GHz either have shown incompatibility due to the extensive use with currently allocated services or have not been completed. Thus CEPT does not support any additional MSS allocations within the range 22-26 GHz and therefore proposes a “no change” under this agenda item.

Apart from the RCC group, Regional Commonwealth in the field of Communications, there are no proposals for any band for a new MSS allocation in the range 22-26 GHz from any regional groups. However, the bands proposed by RCC (23.15-23.55 GHz or 24.25-24.55 GHz (space-to-Earth) and 25.25-25.5 GHz or 24.25-24.55 GHz (Earth-to-space)) do not collide with bands of concern to WMO.
2.5
WRC-15 Agenda Item 1.11
This Agenda Item deals with the consideration for a primary allocation for the Earth exploration-satellite service (Earth-to-space) in the 7-8 GHz range.

Initially proposed by ESA through CEPT, this agenda item calls for the identification of a suitable frequency band for an EESS (Earth-to-space) allocation in the 7-8 GHz range for telecommand operations in order to complement telemetry operations of EESS (space-to-Earth) in the 8 025-8 400 MHz band. Although there is currently no MetSat system envisaged that would make use of such a new allocation, such spectrum would enlarge the potential evolutions of future MetSat systems and deployment scenarios. 
Satisfying the identified spectrum requirements for such an uplink for EESS systems of 60 MHz in the 7-8 GHz range, the band 7190-7250 MHz was identified as the appropriate frequency band for such a new EESS (Earth-to-space) frequency allocation.

CEPT and CITEL will propose the band 7190-7250 MHz on a primary basis to the EESS (Earth-to-space), but restricted to TT&C for spacecraft operations. This proposal is also supported by APT and ATU.

As there is no real strong opposition for this proposed primary allocation to the EESS (Earth-to-space) in the band 7190-7250 MHz it is likely that this new allocation will be made however accompanied with some conditions which ensure the protection of the already allocated services.

2.6
WRC-15 Agenda Item 9.1.1 
This agenda item provides an opportunity for improving the protection of the Search and Rescue (COSPAS-SARSAT) uplink band 406-406.1 MHz from other radiocommunication services in neighbouring frequency bands.
Currently ITU-R Recommendation M.1478-1 only provides protection requirements of COSPAS-SARSAT (GEO and LEO) against broadband out-of-band emissions and against narrow-band spurious emissions. However, they do not contain the protection requirements of MEO and in general against in-band emissions within adjacent bands. This situation could hinder the COSPAS-SARSAT system’s ability to detect and/or relay signal from beacons due to insufficient out-of-band emission filtering of the COSPAS-SARSAT onboard receivers.
In order to ensure adequate protection of MSS systems in the frequency band 406-406.1 MHz and to detect and successfully process 406 MHz distress signals, compatibility studies in the framework of the ITU have shown that the establishment of a guard band of 100 kHz below and above the band 406-406.1 MHz would significantly improve the protection of distress signal in the framework of COSPAS-SARSAT. CEPT and CITEL will propose such guard bands which are also identified in the CPM-Report as the only method to satisfy this agenda item to be imposed on new frequency assignments to mobile networks in the neighboring bands.
As all regional groups are supportive to the improvement of the protection of the Search and Rescue (COSPAS-SARSAT) uplink band 406-406.1 MHz from other radiocommunication services in neighbouring frequency bands, the proposals from CITEL and CEPT for guard bands of 100 kHz below and above the band 406-406.1 MHz have a realistic chance to be supported at WRC-15. Such a result would represent a significant improvement of the protection of this band.
2.7
WRC-15 Agenda Item 9.1.5 

Triggered by Resolution 154 (WRC-12), Agenda Item 9.1.5 calls for the consideration of technical and regulatory actions in order to support existing and future operation of fixed satellite service earth stations within the band 3400-4200 MHz, as an aid to the safe operation of aircraft and reliable distribution of meteorological information in some countries in Region 1.

This agenda item is particularly related to the African countries within ITU Region 1 where an adequate terrestrial communication infrastructure is not available and FSS (FSS) earth stations are the only viable option to augment the communication infrastructure in order to satisfy the requirements of the International Civil Aviation Organization (ICAO) and to ensure distribution of meteorological information under the auspices of the World Meteorological Organization (WMO).

CEPT was informed by EUMETSAT of the different European support projects to Africa (PUMA, MESA and AMESD) for receiving the latest space-based meteorological and environmental data, images and products from meteorological satellites. CEPT was also made aware of the distribution of meteorological data to Africa through the EUMETCast distribution system and the corresponding network of C-Band reception stations in the African countries.

As there are no real proposals on how this issue could result in changes to the Radio Regulations and the fact that this band is of highest interest for mobile broadband introduction under Agenda Item 1.1 it is very unlikely that there will be any considerable changes introduced to the regulations with regard to the FSS in this frequency range 3400 – 4200 MHz.
2.8
WRC-15 Agenda Item 10 

Under this agenda item each regional group will come to the conference with a number of proposed agenda items for WRC-19. The total number of proposed agenda items will largely exceed the capacity of a possible WRC-19 agenda. Therefore only such proposals can enter the agenda when supported by at least four regional groups.

CEPT will likely propose around 13 agenda items for WRC-19. Among those are again a number of items of interest or concern to EUMETSAT, namely:

· Studies on frequency bands above 6 GHz for mobile broadband (also proposed by CITEL and APT);
· to consider spectrum sharing technologies, additional in band sharing mechanisms or mitigation techniques that could be applied to Wireless Access Systems (WAS) including radio local area networks in the 5 GHz range (RLAN issue) (also proposed by CITEL);
· Studies towards an identification for land mobile and fixed services operating in the frequency range 275-450 GHz (also proposed by APT);
· To consider establishment of power limits within MSS, METSAT or EESS in the 401-403 MHz and 399.9-400.05 MHz frequency bands below 1 GHz;

· To consider an upgrade of the secondary allocation to the Meteorological-satellite (space-to-Earth) in the band 460-470 MHz and to the Earth exploration-satellite service (space-to-Earth), as contained in No. 5.289, to a primary status, while putting relevant constraints on this service in order to protect the existing primary (mobile, fixed) services in the band (as initiated by CNES and EUMETSAT) (also proposed by CITEL);;

· To consider an allocation to the space operation service in the range 137-960 MHz to accommodate the growing number of small non-GSO satellites ".

It is already obvious that WRC-15 will include in the WRC-19 agenda the issue of identification of frequency spectrum for mobile broadband above 6 GHz, as well as the extension of the frequency spectrum for RLAN in the 5 GHz range for which the studies on compatibility and the necessary mitigation techniques could not be completed in preparation for this conference. 

3
ITU-R Working Party 7B (WRC-15 unrelated issues)
3.1
Characteristics, sharing and performance criteria of EESS and MetSat

WP 7B worked on the “Working document toward a preliminary draft new Report - Characteristics to be used for assessing interference to systems operating in the Earth exploration-satellite and meteorological-satellite services, and for conducting sharing studies and for conducting sharing studies”.

As the report gets more and more comprehensive and large in size containing characteristics for a number of bands and applications for GSO and NGSO EESS and MetSat system it was concluded that it would be beneficial to split the information in the report in two parts, one for GSO and one for NGSO systems.

It was therefore concluded that the review of related SA-series recommendations should be progressed in parallel and adopted at the same time in order to ensure consistency between the recommendations and the report containing the EESS and MetSat systems characteristics.

As the number of recommendations to review is numerous and the corresponding review and update could take a number of years, it was concluded that priorities should be identified which was not possible ad hoc. Therefore, Administrations and Sector Members are invited to provide their priority list for the following 15 recommendations (table below) for the next meeting of WP 7B in April 2016:

	Recommendation
	Recommendation title

	SA.1020
(1994)
	Hypothetical reference system for the Earth exploration‑satellite and meteorological-satellite services

	SA.1021
(1994)
	Methodology for determining performance objectives for systems in the Earth exploration‑satellite and meteorological-satellite services 

	SA.1022-1
(1999)
	Methodology for determining interference criteria for systems in the Earth exploration-satellite and meteorological-satellite services

	SA.1023
(1994)
	Methodology for determining sharing and coordination criteria for systems in the Earth exploration-satellite and meteorological-satellite services

	SA.1025-3
(1999)
	Performance criteria for space-to-Earth data transmission systems operating in the Earth exploration-satellite and meteorological-satellite services using satellites in low-Earth orbit

	SA.1026-4
(2009)
	Aggregate interference criteria for space-to-Earth data transmission systems operating in the Earth exploration-satellite and meteorological-satellite services using satellites in low-Earth orbit

	SA.1027-4
(2009)
	Sharing criteria for space-to-Earth data transmission systems in the Earth exploration-satellite and meteorological-satellite services using satellites in low-Earth orbit

	SA.514-3
(1997)
	Interference criteria for command and data transmission systems operating in the Earth exploration-satellite and meteorological-satellite services 

	SA.1159-3
(2006)
	Performance criteria for data dissemination, data collection and direct data readout systems in the Earth exploration-satellite service and meteorological-satellite service

	SA.1627
(2003)
	Telecommunication requirements and characteristics of EESS and MetSat service systems for data collection and platform location

	SA.1160-2
(1999)
	Interference criteria for data dissemination and direct data readout systems in the earth exploration-satellite and meteorological-satellite services using satellites in the geostationary orbit

	SA.1161-1
(1999)
	Sharing and coordination criteria for data dissemination and direct data readout systems in the Earth exploration-satellite and meteorological-satellite services using satellites in geostationary orbit

	SA.1162-2
(2003)
	Performance criteria for service links in data collection and platform location systems in the Earth exploration- and meteorological-satellite services 

	SA.1163-2
(1999)
	Interference criteria for service links in data collection systems in the Earth exploration‑satellite and meteorological-satellite services

	SA.1164-2
(1999)
	Sharing and coordination criteria for service links in data collection systems in the Earth exploration-satellite and meteorological-satellite services


Although a full priority list could not be immediately developed and agreed, the review of Recommendations SA.1026 and 1027 was concluded as first priority. As there is strong dependency and interrelation between Recommendations SA.1026 and 1027 it is understood that both recommendations have to be reviewed in parallel to ensure consistency between them. Likewise the systems characteristics have to be in line with the ones in the working document toward a preliminary draft new report on EESS and MetSat characteristics.
4
ITU-R Working Party 7C (WRC-15 unrelated issues)
4.1
EESS (active) characteristics 

WP 7C is working on the development of a preliminary draft new Recommendation on EESS (active) technical and operational characteristics. Although significant progress was made on this PDNR it was agreed that this document was to remain a PDNR at this meeting and will be sent to SG 7 at a future meeting after WRC-15. It was the opinion of the group that it could become a DNR at the next WP 7C meeting May 2016. There are still a few critical parameters missing for some of the systems. These parameters are needed for any proper compatibility study. The Administrations that have to provide these parameters are urged to do it at the next meeting to allow the finalization of this Recommendation. 
4.2
RFI reporting for remote sensors

On the topic of the Question ITU-R 255/7 about the detection and resolution of RF interference (RFI) to passive sensors, a template to be used for reporting to administrations the interference events was discussed. Article 15 of the Radio Regulations (RR) describes the procedure for the resolution of cases of harmful interference. The operating organisation or the administration having jurisdiction over the space station with the remote sensor on-board, needs to provide to the administration having jurisdiction over the interfering station an interference report containing the full particulars about the interference cases observed. RR No. 15.27 indicates that for this purpose, whenever possible, the form indicated in Appendix 10 should be used. It was explained that Appendix 10 was designed with communication links of terrestrial services in mind. Therefore its applicability related to onboard remote sensors was limited. The data fields are not suitable for reporting the high number RFI cases that are being experienced by passive remote sensors as, for example, by the SMOS radiometer.

WP 7C agreed that a dedicated template tailored for reporting harmful interference experienced by passive remote sensors would allow an easier and faster reporting of the sensors RFI problems, leading to a faster resolution of the problem. It was decided to include the proposed form as part of a Working document towards a preliminary draft new Recommendation on the topic. All administrations are encouraged to provide their proposals for the next WP 7C meeting.
4.2.1
SFCG consideration on RFI reporting for remote sensors

SFCG at its July 2015 meeting also discussed the issue of RFI reporting and SFCG supports the creation of a common form for reporting interference to EESS passive sensors developed within the ITU-R as an ITU-R Recommendation to facilitate the reporting of such RFI as a supplement to RR Appendix 10. The SFCG is also interested in any future WRC agenda item to revise the RR Appendix 10 RFI reporting form and RR procedures as Appendix 10 in its current form is not suitable for reporting instances of harmful interference occurring to EESS passive missions.

It was also recognised that some SFCG members are not reporting RFI to passive sensors. Thus, SFCG members are encouraged to act through their administrations to report RFI to passive sensors to the administration from where the RFI originates and also to keep the ITU-R BR informed of these activities. 

SFCG agreed to continue to work on an ITU-R Recommendation within the ITU-R towards achieving a common set of parameters for reporting RFI to EESS passive sensors (ITU-R Question 255/7). 

Furthermore, SFCG concluded to develop an SFCG Resolution on the importance of reporting harmful interference to EESS passive sensors to the administration from where the RFI originates from and also to the ITU-R BR for information and possible assistance. This resolution will also contain guidelines for its members to facilitate their RFI reporting process based on the experiences of SFCG member agencies.

5
Coordination Group for Meteorological Satellites (CGMS)
5.1
Review of the usage situation in the band 8025 – 8400 MHz
With document EUM-WP-04 a response was provided to CGMS High-Level Priority Plan (HLPP) 2014-2018, item 1.3.2 (“investigate how to mitigate Earth Exploration Satellite Service (EESS) X-band (8025 – 8400 MHz) congestion and coordinate interference assessments on a regular basis and, as necessary, establish inter-agency coordination mechanisms to facilitate sharing and use of this frequency band by LEO and GEO systems”). 
The provided assessment shows the situation in the EESS band 8025 – 8400 MHz, from the regulatory, usage and frequency coordination and sharing perspective and highlights the mechanisms implemented within SFCG to foster an efficient use of the spectrum as well as to facilitate coordination between space agencies. 
This assessment also analyses the SFCG X-Band Database for the band 8025 – 8400 MHz which currently contains more than 110 satellite systems with one or more satellites in a constellation or series of satellites. 70 of which are already deemed to be in operation. 

Only two systems currently under development are planning to use this frequency band for GSO systems, namely GOES-R and FY-4.

Figure 1 in document EUM-WP-04 provides an overview of the bandwidth distribution of the 70 satellite systems deemed to be already in use, noting that the number of frequency assignments is around 100 (not counting the systems for which no clear bandwidth information is available). For simplification of the overview the assignments consisting of more than one channel have been combined and counted in the column of the overall bandwidth (e.g. 2 x 140 MHz is included in column 251- 300 MHz). 
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Figure 1:

Bandwidth distribution of operational satellite systems using the band 8025 – 8400 MHz (Source: SFCG X-Band database, Status: March 2015)

In Figure 2 below also the bandwidth distribution of the around 45 satellite systems under development is added, showing that the trend for frequency assignments with larger bandwidth is continuing. 
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Figure 2:

Bandwidth distribution of operational and planned satellite systems using the band 8025 – 8400 MHz (Source: SFCG X-Band database, Status: March 2015)

Since the band is so densely used there is no means of avoiding frequency overlap with a number of other missions (see Figure 1 above). Depending on the bandwidth required there might be the possibility to avoid one or the other mission with high potential of mutual interference by means of frequency separation, but in most cases a frequency overlap will be unavoidable as the overall width of the band is only 375 MHz and the bandwidth requirements of the individual missions is ever increasing.

Considering the very dense usage situation there is no possibility for introducing the concept of a frequency plan to group missions to minimise the interference potential and at the same time to maximize the usage potential of this spectrum resource.  
5.2
Review of the usage situation in the band 7750 – 7900 MHz 

A similar assessment as described under 5.1 was performed for the MetSat band 7750 – 7900 MHz.
Contrary to the band 8025 – 8400 MHz, this band is only used or planned to be used by a limited number of space agencies for their MetSat systems (see Figure 3 below), which is obvious as this band is dedicated and allocated specifically to MetSat and there is only a limited number of space agencies operating such systems. 
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Figure 3:

Overview of the current and known planned use of the band 7750 – 7900 MHz

Due to the initially limited bandwidth available (until WRC-12: 7750 – 7850 MHz = 100 MHz) and the different usage concepts (main data dumps vs. direct readout) a separation of the different missions was not possible when starting to utilize this band. Thus, Resolution SFCG 19-7R4 was introduced to set force some principle for using this band and through this to ensure the coexistence of the different missions in this band. 

With the next generation of NGSO MetSat systems this band will be more homogeneously used for direct readout services, once Metop will be no longer operational (>2030). However, as the bandwidth requirements for direct readout services also has and will continue to increase significantly, the introduction of a frequency plan to fully avoid frequency overlap will be difficult to implement, even with the recent enlargement of the frequency allocation to MetSat to 150 MHz (7750 – 7900 MHz).

Compatibility assessments performed for this band 7750 – 7900 MHz in the past in SFCG however showed that coordinated phasing of the equator crossing times between the different polar oribiting MetSat systems constitutes the most significant factor to mitigate the potential of interference between the systems and that with this the interference potential between the low number of MetSat systems using this band is very small.
Within the framework of these measures as outlined above, future missions planning to use this band are announced through the yearly presentation of information on current and future planned missions of the individual SFCG member agencies and are further coordinated applying Resolution SFCG A12-1R3 on the procedures for inter-agency frequency coordination.
CGMS WG-I concluded that the corresponding aspect of the HLPP (1.3.2) was properly addressed in EUM-WP-04. However, noting the importance of maintaining interference free systems, WG-I concluded that this point should be maintained in the HLPP and that a specific bullet should be added to cover the interference assessment on regular basis for MetSats X-Band.
WG-I participants also confirmed the need to perform the necessary coordination and interference assessment studies in the framework of the SFCG, whenever new systems are planned.
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