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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, and AI 9.1.1. Recent work within Working Party 7B 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 main frequency bands at risk for MetSat systems, the embarked instruments and related services MetSat operators use are expected to be:

•	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;
•	the passive remote sensing in the band 1400 - 1427 MHz.

2.1.1	1695 – 1710 MHz

The sharing studies in the framework of JTG-4-5-6-7 are completed. The results are summarized in Draft New Report ITU-R SA.[METSAT 1.7 GHz] (Sharing assessment between meteorological satellite systems and IMT stations in the 1 695-1 710 MHz frequency band) which is based on three sets of studies from China, USA and EUMETSAT.  
The report shows that the required protection area around MetSat stations from which potential IMT base stations in the 1 695-1 710 MHz frequency band would be up to several hundred kilometres.  Therefore, sharing between IMT base stations and MetSat stations in the 1 695-1 710 MHz frequency band is not feasible. 
Regarding the assessments of protection areas around MetSat stations from which IMT mobile terminals in the 1 695-1 710 MHz frequency band would have to be excluded, this report provides diverging results depending on the assumptions, parameters, and methodologies used. 
Two (Annex A and B) of the three studies depict required separation distances from 46 kilometres (GSO case) and 60 kilometres (NGSO case) up to more than 120 kilometres (NGSO case), even considering low rural deployment and conclude that sharing is not feasible between IMT mobile terminals and MetSat stations in the 1 695-1 710 MHz.  The study in Annex C provides an example calculation resulting in separation distances ranging from 32 to 46 kilometres (NGSO case) and concludes that sharing between IMT mobile terminals and MetSat stations is feasible.
In the discussions at JTG-4-5-6-7 on this issue it can be observed that there are only a very limited number of administrations present in the consideration of this band with no representatives from mobile operators or mobile equipment manufacturers. Currently there is only one country actively supporting this band, drawing a positive conclusion on the sharing between IMT mobile terminals and MetSat stations. It can be expected that this situation will not change towards WRC-15. 

2.1.2	2025 – 2110 MHz and 2200 – 2290 MHz

Thanks to NASA providing sharing studies between LTE systems and DRS forward and return links operating in the 2 025-2 110 MHz and 2 200-2 290 MHz frequency bands in the space research (space-to-space), Earth exploration-satellite (space-to-space) and space operations (space-to-space) services a negative conclusion on the sharing capabilities with IMT was drawn, resulting in Draft New REPORT ITU-R SA.[2 025 - 2 290 MHz] (Feasibility assessment for accommodation of mobile broadband IMT systems in the 2 025-2 110 MHz and 2 200-2 290 MHz frequency bands).
With this new study earlier ITU-R studies as in Recommendation ITU-R SA.1154 are reaffirmed that resulted in the adoption of RR No. 5.391 at WRC-97, which prohibits high-density mobile systems from operation within these frequency bands.
The attempt of Telstra to propose and study the concept of band segmentation in these bands was overruled by the Administration of Australia. Except an opportunistic approach of the Swedish administration to support any attempt of band segmentation in these and other bands, there were no further attempts to propose and support this band for IMT broadband introduction. It can be expected that this situation will not change towards WRC-15, but there is still the probability that individual countries will propose parts of these bands for IMT broadband on the basis of band segmentation. 
2.1.3	3400 – 4200 MHz
This range is one of the prime targets for mobile industry to cover their broadband spectrum “requirements”. Some parties even go as far as to propose the entire C-Band (3.4-4.2 GHz) for mobile broadband identification. However, there is also very strong opposition by a number of countries around the world against identifying further spectrum in this range. 
Note: Already at WRC-12 the band 3400-3600 MHz was allocated to the mobile service and identified for International Mobile Telecommunications (IMT) in a number of countries by footnotes RR No. 5.430A, 5.431A, 5.432A, 5.432B and 5.433A to the Radio Regulations. 
From the sharing studies performed in JTG-4-5-6-7 it is concluded (and analysed in the draft CPM-Text) that co-frequency sharing between FSS earth stations and IMT-Advanced macro-cell or small-cell outdoor networks would not be feasible in the same geographical area when the FSS earth stations and/or IMT-Advanced stations are deployed in a ubiquitous manner and/or with no individual licensing of earth stations, since no minimum separation can be guaranteed.
This range will be in the focus of all administration either supporting or opposing the entire range or parts it for IMT broadband introduction. 
In view of the incompatibility between mobile broadband systems and Earth stations in the FSS a designation of the entire band for mobile broadband would be detrimental for the commercial satellite operators, and with this could also negatively affect the service providers supporting the dissemination of meteorological data via GEONETCast in the long term. 
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 is 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 and altimeters. 
At the JTG4-5-6-7 meeting in Februaray 2014, five sharing studies were received as well as documents discussing about the feasibility/usefulness/enforceability of possible mitigation techniques.
All studies agreed that, with the current RLAN parameters, compatibility cannot be achieved, even if the RLAN systems are limited to indoor use only. Thus there is a need to see if additional mitigation techniques could give compatibility. One study indicated that an eirp mask imposed on RLAN could give compatibility. Another study proposed to use an orbit avoidance concept, based on the knowledge by the RLAN devices of the EESS satellites orbital positions and their channel usage avoidance during the satellites visibility periods. Other studies indicated that none of these two methods (or other methods previously considered) would be working for multiple reasons associated either to insufficient mitigation or to technical problems with the implementation or to the impossibility for administrations to enforce and verify these mitigations on unlicensed mass-market devices or a combination of the above reasons. In order to get more information to evaluate these mitigation techniques, a Liaison Statement has been sent to WP 5A and 7C to get additional information on this subject. 
For the moment the sharing studies have been simply listed in the CPM text and in the PDNR RS.[RLAN EESS 5GHz].  In the PDNR a summary table has been drafted to include in a synthetic way the results of all the sharing studies. Some details of this table as well as the final results of each study will be finalized at the next JTG. 
Important to note is the fact that at the last JTG meeting a number of sharing studies were received which showed incompatibility of RLANs with terrestrial radars operated in the band 5350 – 5470 MHz. Now the complete picture can be analysed by administrations as now all sharing issues and problems are on the table.
2.1.5	1400 – 1427 MHz
In relation to IMT broadband identification the work on the issue of IMT unwanted emissions into the band 1400-1427 MHz has been almost completed.  The unwanted emission limits have been agreed both for IMT base stations and for IMT mobile terminals. In order to complete the work, two main elements are still open: the correct way to express the reference IMT power level to be used for measuring the unwanted emission levels and the formal confirmation of an unwanted emission limit for the mobile terminals. Linked to this limit will be the need of finding regulatory means to enforce the introduction of these limits in the relevant IMT standards.

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.  
One of the targeted frequency bands for a possible allocation of FSS (Earth-to-space) is 13.25 – 13.75 GHz, which raises particular concerns with regard to the allocation of this band to EESS (active).  This band is used for active remote sensing (altimeters and scatterometers) by missions such as Cryosat, Jason-2, -3, Jason-CS, Sentinel-3, and HY-2. 
Sharing studies between EESS (active) and FSS (space-to-Earth) performed so far are showing compatibility between both services. Regarding sharing between EESS (active) and FSS (Earth-to-space) studies performed so far still show diverging results. Thus, a negative impact of an allocation to FSS (Earth-to-space) could currently not be excluded. Further studies are required on this subject.  

2.3	WRC-15 Agenda Item 1.9.2
This Agenda Item deals with the possibility of allocating the bands 7 375-7 750 MHz and 8 025-8 400 MHz to the maritime-mobile satellite service (MMSS) and additional regulatory measures, depending on the results of appropriate studies.
The potentially affected space science service bands under this agenda item are 7450-7550 MHz MetSat (s-E, GSO) and 8025-8400 MHz EESS (s-E). Thus no new allocations to the MMSS should be made in these frequency bands unless acceptable sharing criteria with the science services are developed.  Of particular concern is the potential interference to EESS (s-E) operations in 8025-8400 MHz at high latitudes from ships operating in closer proximity.  Large exclusion zones may be needed to avoid interference to EESS earth stations.  Many EESS earth stations are located near coastal areas (e.g., Svalbard, McMurdo, Maspalomas, Lannion, Wallops) and could be seriously affected by emissions from vessels navigating in the area.  
All compatibility analysis performed so far on the two different sharing aspects (MMSS vs. EESS and MMSS vs. SRS) came to similar conclusions regarding the sharing difficulties with EESS and the required separation distances to protect the SRS Earth stations. To summarise the results of these compatibility analysis, Preliminary Draft New Report SA.[MMSS 8-GHz] was developed in the framework of WP 7B.
Furthermore, the issue of the large number of exclusion zones and the regulatory mechanisms for implementing and keeping up-to-date the necessary exclusions zones makes such an allocation to the MMSS impracticable.

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, in accordance with Resolution COM6/16 (WRC 12).
The main frequency bands at risk for CGMS member agencies 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.

The frequency band 25.5 – 27 GHz is allocated to the EESS (space-to-Earth) and is used for data links for EESS payloads. Relevant sharing criteria for this service are given in Recommendation ITU-R SA.1027. 

Studies have been performed with SRS receiving Earth stations tracking non-GSO SRS satellites and are reported in section 3.2.12. These studies, using protection criteria given in Recommendation ITU-R SA.609 show no compatibility between MSS downlink and SRS. Since the sharing criteria in Recommendation ITU-R SA.1027 are globally more stringent than the protection criteria in Recommendation ITU-R SA.609, it is expected that similar conclusions would apply to the EESS (space to-Earth). With regard to MSS uplinks, it has been shown that separation distances larger than 330 km would be required for SRS. These distances would even be larger when considering EESS.

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.
WG 7B deals with the following compatibility issues under WRC-15 Agenda Item 1.11:
· Feasibility of sharing the 7145 - 7190 MHz (Earth-to-space) SRS (deep-space) frequency band with EESS uplink;
· Compatibility between EESS (E-S) and SRS (E-S) missions in the band 7190 -7235 MHz;
· Sharing between the EESS (Earth-to-space) and the fixed service in the 7-8 GHz range.
The different compatibility and sharing studies as well as the assessments of the bandwidth requirements for the potential new EESS uplink allocation came to similar conclusions thus the results of those studies were summarised in the following WP 7B output documents: 
· Draft new Report ITU-R SA.[EESS-FS-7GHz] “Sharing between the EESS (Earth to-space) and the fixed service in the 7-8 GHz range”;
· Preliminary Draft New Report ITU-R SA.[EESS 7-	8 GHz_SHARING-SPACE] “Compatibility between EESS (Earth-to-space) and the Space Research service or the Space Operation service in the band 7100 - 7	235 MHz”; 
· Working document towards a preliminary draft new Report ITU-R SA.[1.9.1VS1.11-7GHz] - Sharing between the potential EESS (Earth-to-space) and FSS allocations in the 7-8 GHz range.

2.6	WRC-15 Agenda Item 9.1.1 
This agenda item deals with RESOLUTION 205 (REV.WRC 12) - Protection of the systems operating in the mobile-satellite service in the band 406-406.1 MHz. 
Cospas-Sarsat space segment providers have developed protection criteria for the Cospas-Sarsat search and rescue instruments and local user terminals in the 406.0-406.1 MHz band in order to protect them against broadband out-of-band emissions and against narrow-band spurious emissions. These protection criteria have been recognized at the ITU level through ITU-R M.1478-1. However, they do not provide protection against emissions in adjacent bands which could hinder the Cospas-Sarsat system’s ability to detect and/or relay signal from beacons.
Several noise measurements have been conducted using all the three space components. The measurements of the 406-406.1 MHz band must be carefully examined, as Cospas Sarsat has a general concern on the reception and processing of weak distress signals, in certain areas, caused by an increase of noise in the Europe and Asia. 
Current analysis of observations show that over certain years, this noise (measured in the 406-406.1 MHz band) has increased by 15 to 20 dB above the interference level in some areas. Measurements performed at 406 MHz have shown that the noise level is especially high over Europe and also confirms the concern in part of Asia. This noise issue in UHF band addresses the frequency range between 390 MHz and 420 MHz might be caused by the operation of terrestrial systems deployed in many countries.
Thus, Cospas-Sarsat with the support of its space segment providers, will need to develop the relevant protection criteria for submission to the relevant ITU-R groups and translation into an ITU-R recommendation.
In this context also the potential impact from EESS, MetSat and MetAids systems in this range 401 – 406 MHz has to be assessed.
Preliminary analysis has shown that for data collection platforms in operation within the frequency band 401 to 403 MHz, the aggregate transmitter power does not exceed the broadband interference threshold, assuming a maximum load of the Earth exploration-satellite systems. The operation of the EESS (Earth-to-space) data collection system would contribute only with a small fractional to the wide band interference budget for the LEO (0.0185%) satellites.  It contributes as much as 3.435 % to the geostationary satellite receiver. The results are significantly different between the two MEO satellites systems. The report calculated that the data collection platforms only contribute up to 4.861% of the wideband interference threshold for the Galileo satellite. The data collection platforms contribute 87.24% of the wideband interference value of the GLONASS receiver, which has a higher sensitivity.
Operation of radiosondes in the meteorological aids service will not exceed the broadband measured sensitivity levels of the search-and-rescue receivers for LEO, MEO or GEO satellites.  In all cases the percentage of interference power to the SAR receivers is less than 6 x10-3 percent of the interference threshold. Older, less-stable, analogue radiosondes could have the carrier drift into the SAR receiver band. However, this does not contribute to the overall increase in the SAR receiver noise background.  
In order to ensure adequate protection of MSS systems in the frequency band 406-406.1 MHz, the revision of Resolution 205 is required introducing further mitigation measures.

3	ITU-R Working Party 7B (WRC-15 unrelated issues)
3.1	Characteristics, sharing and performance criteria of EESS and MetSat
WP 7B performed work at its last meetings towards revising and potentially merging existing ITU-R Recommendations dealing with METSAT and EESS systems in terms of characteristics, sharing and performance criteria, leading to the following two new Preliminary Draft New Recommendations:
· ITU-R SA.[EES/MET CHAR]: “Characteristics to be used for assessing 	interference to systems operating in the Earth exploration-satellite and 	meteorological-satellite services and for conducting sharing studies”;
· ITU-R SA.[EES/MET METH]: “Protection criteria for MetSat and EESS services”.

At the last meeting of WP 7B in September 2013, rather than proceeding with those two new PDNRs, WP 7B agreed to review the existing ITU-R Recommendations providing protection criteria for MetSat and EESS services, here in particular Recommendations ITU-R SA.1026 and SA.1027.
The work on the complementary criteria as contained in ITU-R SA.[EES/MET METH] should rather be progressed in the SFCG in the framework of inter-agency coordination. 
Regarding the PDNR ITU-R SA.[EES/MET CHAR], as this PDNR is closely related to PDNR ITU-R SA.[EES/MET METH], the work on this PDNR should also be progressed in the framework of the SFCG.
Therefore, work on those PDNRs will not be progressed in the framework of WP 7B for the time being. 

3.2	Data collection platforms in the 401-403 MHz band
Two new ITU-R Recommendations are in force since December 2013 for the band 401 – 403 MHz: 
· ITU-R SA.2044 “Protection criteria for non-GSO data collection platforms in the band 401-403 MHz”;
· ITU-R SA.2045 “Basic general partitioning and sharing conditions for the band 401-403 MHz for future long-term coordinated use of data collection systems on geostationary and non-geostationary MetSat and EESS systems”.  
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