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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 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;
•
the passive remote sensing in the band 1400 - 1427 MHz.
2.1.1
1695 – 1710 MHz

The results of the sharing studies for this band 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 was approved by Study Group 7 at its meeting on 30 September 2014 and a liaison statement was drafted to simply inform Study Group 5 that Study Group 7 has considered and approved this report and invited Study Group 5 to also consider the reports and preferably offer its approval thereto. At its November 2014 meeting Study Group 5 also approved this report unchanged. 
The situation with regard to this band has not changed since the last meeting of WMO SG RFC in March. Fortunately, still only one country is considering proposing this band for the introduction of mobile broadband at WRC-15, although still no interest is shown from mobile operators or mobile equipment manufacturers. It can be expected that this situation will not change towards WRC-15. 

2.1.2
2025 – 2110 MHz and 2200 – 2290 MHz
The results of the 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 are summarized 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), drawing a very negative conclusion on the sharing possibilities. The report was approved by Study Group 7 at its meeting on 30 September 2014 followed by the approval by Study Group 5 at its November 2014 meeting.  
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.
Any attempts of individual Administrations, manufacturer or operators of mobile broadband systems did not receive any support, thus these bands are not even listed as candidate bands in the draft CPM-Text. It can be expected that this situation will not change towards WRC-15, but there is still the possibility that individual countries propose parts of these bands for IMT broadband on the basis of band segmentation either at CPM-2 or at WRC-15 itself. 
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. However, such an extreme situation is very unlikely due to the significant opposition around the world against such a scenario. It is more likely that only a further portion could be identified for mobile broadband to what is already available as a result of WRC-12, but limited within the range 3400 - 3800 MHz. 
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 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. 
However, it can be expected that a number of administrations will propose an agenda item for WRC-18/19 to continue to assess the possibilities to implement RLANs in the band 5350 - 5470 MHz. 

2.1.5
1400 – 1427 MHz

The results of the sharing studies for this band are summarized in Draft New Report ITU-R RS.[EESS-IMT 1.4 GHz] (Consideration of the frequency bands 1375 - 1400 MHz and 1427 - 1452 MHz for the mobile service - Compatibility with systems of the Earth exploration-satellite service (EESS) within the 1400 - 1427 MHz frequency band). The report was approved by Study Group 7 at its meeting on 30 September 2014 followed by the approval by Study Group 5 at its November 2014 meeting.  

This report shows that, in order to protect EESS (passive) systems, the unwanted emission level of –60 dBW/27 MHz as currently recommended in Resolution 750 (Rev. WRC-12) is not sufficient. The necessary levels to protect the EESS (passive) systems in the band 1400 - 1427 MHz are outlined in the draft CPM-Text. 
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. 
The sharing studies between EESS (active) and FSS (space-to-Earth) performed are showing compatibility between both services. Thus, in the Draft CPM-Report it is concluded that compatibility between a possible additional spectrum allocation for GSO FSS (space-to-Earth) on a primary basis in Region 1 in the frequency band 13.25 - 13.75 GHz may be possible under some expressed conditions.
However, sharing studies between EESS (active) and FSS (Earth-to-space) performed show more diverging results. Studies from the U.S., ESA, and CNES show limited compatibility between EESS (active) and FSS (E-s) while studies from Luxembourg indicate large degrees of compatibility. Thus, a negative impact of an allocation to FSS (Earth-to-space) could currently not be excluded. No mitigation technique to address this incompatibility has yet been identified.
In addition, studies to date have focused on global availability of active sensor data. Studies on the impact of systematic interference in regards to the Recommendation ITU-R RS.1166-4 interference protection criteria have not been performed. Further studies are required on this subject.  For this purpose Working Party 7C is working on a working document towards the revision of Recommendation ITU-R RS.1166–4.

In line with the above CEPT’s preliminary position is to support an additional frequency allocation to GSO FSS (space-to-Earth) in the band 13.4 - 13.75 GHz with preference to the band 13.4 - 13.65 GHz for the gap between the up-link FSS allocations in the band 13.75 - 14.5 GHz. Despite the regular attempts of some individual administrations, CEPT on the contrary does not support additional allocation to GSO FSS (Earth-to-space) in the frequency bands 13.25-13.4 GHz due to the difficulty of sharing with active and passive services operating in this band.
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 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 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.
Considering the above CEPT does not support an allocation for MMSS in the band 8025 - 8400 MHz. However, taking into account that the sharing studies showed compatbility between the MMSS (space-to-Earth) and the existing services in the band 7375 - 7750 MHz, CEPT supports the allocation to the MMSS (space-to-Earth) in this band with the condition that MMSS does not claim protection from, nor constrain use or development of existing services in this band. This condition would be important for MetSat systems using the frequency band 7450 - 7550 MHz allocated to the GSO MetSat service.
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.

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. 
Still so far neither any concrete frequency bands have been proposed nor have any sharing studies been performed in the framework of preparation for this agenda item. However this does not mean that there could be no attempts of proponents of this agenda item to get something out of this agenda item at WRC-15 which could have a negative impact on spectrum allocated to EESS in the frequency range 22 – 26 GHz.
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. 
Target frequency band for this new EESS (Earth-to-space) frequency allocation with preferably 60 MHz of bandwidth is 7190-7250 MHz.

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.

A possible measure to mitigate this interference could be the implementation of a guard band from 406.1 MHz to 406.2 MHz, applicable to frequency assignments.
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 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” 

ITU member administrations and sector members were encouraged to review this working document towards a Preliminary Draft New Report and to provide the relevant system characteristics as well as any comments and proposals for advancing the development towards a Draft New Report. 

3.2
Typical technical characteristics of EESS (active) systems
Working Party 7C is working on the development of Preliminary Draft New Recommendation ITU-R RS.[ACTIVE_CHAR] on typical technical and operational characteristics of Earth exploration-satellite service (active) systems using allocations between 432 MHz and 238 GHz. 

This Recommendation provides preliminary technical and operational characteristics of current and planned Earth exploration-satellite service (active) systems using allocations between 432 MHz and 238 GHz. This information can be used in sharing and compatibility studies.
_________
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