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Draft CEPT Brief on Agenda Item 1.11

Agenda item 1.11:
to consider a primary allocation to the space research service (Earth-to-space) within the band 22.55-23.15 GHz, taking into account the results of ITU‑R studies, in accordance with Resolution 753 (WRC‑07).
Issue	
To support the SRS missions in near Earth orbit, including missions in transit to the moon and at or near the moon, downlink (space-to-Earth) transmissions will operate in the 25.5-27.0 GHz SRS allocation. This downlink band will be used for both scientific data retrieval and voice/video communication with the Earth.
However, there is a need for a companion uplink (Earth-to-space) band to provide the mission data, command and control links for these missions. Due to the potential for many concurrent exploration related systems and the large bandwidth requirements of these systems, especially those supporting manned missions, it is envisaged that a total uplink bandwidth of several hundreds MHz will be needed. The two existing allocations for SRS (Earth-to-space) at lower frequencies (2025-2110 MHz and 7190-7235 MHz) would be largely insufficient to cover these needs and in any case are already densely occupied by lower-rate satellite missions. 
Allocating sufficient primary space research service frequency spectrum in the 22.55-23.15 GHz band will provide the space exploration initiatives adequate uplink (Earth-to-space) bandwidth capacity in a band that is paired with the inter-satellite service and thus is a reasonable companion to the primary space research service 25.5-27.0 GHz space-to-Earth band.
Resolution 753 (WRC‑07) resolves:
1	to invite ITU‑R to conduct sharing studies between space research service systems operating in the Earth-to-space direction and the fixed, inter-satellite and mobile services in the band 22.55-23.15 GHz, and to recommend appropriate sharing criteria for an allocation to the space research service in the Earth-to-space direction; 
2	to invite WRC‑11 to review the results of the studies under resolves 1 and consider the inclusion of the sharing criteria within the Radio Regulations and appropriate modifications to the Table of Frequency Allocations,

CEPT position
CEPT supports this allocation, as the conclusions of compatibility studies using criteria/characteristics as specified in existing ITU-R Recommendations as well as agreed out-of-band criteria to protect the Hibleo-2 system in an adjacent band have shown that the required protection conditions are met with large margins and do not put undue constraints to the other Services presently allocated in this frequency band. 

Background
At WRC-03, a primary space research service (space-to-Earth) allocation in the band 25.5-27.0 GHz was added to the Table of Allocations to support a wide range of space research missions.
To support the SRS missions in near Earth orbit, including missions in transit to the moon and at or near the moon, downlink (space-to-Earth) transmissions will operate in the 25.5-27.0 GHz SRS allocation. This 1.5 GHz wide downlink band will be used for both scientific data retrieval and voice/video communication with the Earth.
However, there is a need for a companion uplink (Earth-to-space) band to provide the mission data, command and control links for these missions. Due to the potential for many concurrent exploration related systems and the large bandwidth requirements of these systems, especially those supporting manned missions, it is envisioned that a total uplink bandwidth of at least several hundreds MHz will be needed. It may not be possible to identify a contiguous sub-band in the range 22.55 – 23.15 GHz for the required bandwidth for the following reasons. Frequency re-use is seldom possible as any spacecraft around the moon will be in the antenna main-beam lobe of other space agencies supporting their own lunar missions. Despite large antennas, the moon is fully within the main lobe of any antenna pointing to it from the Earth. In addition, the frequencies to be selected are often coupled with the internationally agreed channels for data relay systems in order to provide global support either via an Earth station or via a data relay satellite. These channels have a spacing of 60 MHz, irrespective of the actual bandwidth. Furthermore, depending on the location of the Earth stations, some frequency sub-bands are not available due to operations of other services in the vicinity, such as the Fixed service and/or the Radio Astronomy service. Finally, there is often a fixed turn-around ratio required between the earth-to-space link around 23 GHz and the corresponding space-to-earth link around 26 GHz. This is required for ranging purposes and limits again the choice of available frequencies so that in the end actually a contiguous band of more than 600 MHz would be required to fulfil the need for at least several hundred MHz. The original ECP for WRC-07 covered the entire band 22.55 – 23.55 GHz but compatibility concerns with respect to the Hibleo-2 system operating above 23.18 GHz limited the bandwidth under consideration to 600 MHz.
The 22.55-23.55 GHz band is used by Data Relay Satellite System of ESA, JAXA and NASA, to communicate with user satellites (forward links) via an existing primary inter-satellite service allocation. These forward links are paired with inter-satellite return links in the 25.25-27.5 GHz band. In addition, the 22.55-23.15 GHz band is far enough from the 25.5-27.0 GHz band to provide adequate frequency separation, while allowing adequate bandwidth to protect existing systems. Thus the 22.55-23.15 GHz band is the logical companion band to provide the necessary uplink bandwidth and by using the same band as the data relay systems for communication in the Earth-to-space direction, it provides a degree of redundancy and coverage that may prove vital for future missions.
A spectrum assessment with detailed channel plans concluded that an allocation in the band 22.55 – 23.15 GHz would provide a net bandwidth of 446 MHz of which at least 60 MHz are not globally available due to the need to protect other services on a regional basis. This takes into account required guard bands between the identified channels as well as guard bands at both ends of the potential allocation to increase protection of adjacent services from unwanted emissions.
A contiguous bandwidth of 600 MHz is therefore sought as a minimum requirement to accommodate the identified bandwidth demands of space agencies worldwide. Efficient use of this bandwidth will require very careful planning and coordination at an early stage to accommodate all mission requirements in the longer term.  This is notwithstanding that a number of practical constraints such as DRS channel plan compatibility, protection of other services and ranging coherency requirements may limit the choice of available frequencies within the band.
An allocation to the SRS in the range 22.55 – 23.15 GHz is therefore essential to satisfy a minimum of expected spectrum requirements for planned SRS missions.

Summary of studies within the ITU-R
The results of the sharing studies show compatibility between SRS and RAS. Studies of interference to ISS systems using simulation techniques addressed sharing with GSO-to-GSO, GSO-to-non-GSO, non-GSO-to-GSO and non-GSO-to-non-GSO inter-satellite links show positive interference margins for each of the scenarios.
Sharing with the FS systems allocated in the band was also considered possible, thanks to the fact that the SRS stations would be very few in number and remotely located. Based on the assumptions made, the separation distances ranged from about 54 km to less than 10 km taking into account the Time Variable Gain (TVG) method, representative for SRS Earth stations tracking non-GSO satellites.
Studies on sharing scenarios between fixed wireless systems and receiving SRS space stations confirmed that sharing is feasible and therefore there will be no need to put any constraint on the FS to protect the reception at the SRS satellite.
No information was provided on any usage of the band 22.55-23.15 GHz by the mobile service and therefore no study was performed with regard to MS. However, it was considered that the separation distances derived for the protection of the FS would be sufficient for the protection of the MS.
The main subject of discussions within WP7B focused on compatibility between potential SRS Earth-to-space links and non-GSO-to-non-GSO satellite systems such as the existing Hibleo-2 for out-of-band compatibility and Hibleo-Ka for in-band compatibility. In addition to an existing study conducted by the USA with a simulation tool, which concluded that a hypothetical non-GSO system operating at 1 400 km based on Recommendation S.1591 can share with large margins, three new studies were presented. 
At the WP 4A meeting in March 2010, agreements have been reached regarding the applicability of Recommendation ITU-R SA.1155 for in-band sharing studies (with an I/N =-10 dB not to be exceeded for more than 0.1% of the time) and an out-of-band criterion of I/N=‑16 dB not to be exceeded for more than 0.01% of time. A compromise antenna pattern was also identified so that an agreed basis for completing the required compatibility studies in WP7B is now available. It was decided to abandon the analytic method for several reasons, primarily due to overestimation of interference which would have not allowed this method to be used for verification and validation of dynamic computer simulations. 
Most importantly, it was agreed that the sharing environment with already existing service applications such as fixed service links and DRS forward links would continue to be based on Recommendation ITU-R SA.1155 which was developed by all affected ITU-R Study Groups in a combined effort and has provided the basis for a satisfactory and balanced sharing environment since 1995.
Eight studies conducted with independent simulation tools concluded that in-band sharing between systems using non-GSO-non-GSO ISS links of future Hibleo-2 type systems is feasible. Margins for hypothetical worst case lunar links of at least 38 dB in-band and 49 dB out-of-band were obtained based on the agreed criteria and characteristics for the Hibleo-2 system. Under practical operating conditions, the actual margins are expected to be around 44 dB for an in-band case, and between 80 and 90 dB for the out-of-band case.
ITU-R  approved three Reports on sharing scenarios and spectrum requirements, and one  new Recommendation concerning the technical and operational characteristics of SRS systems for use in the 22.55-23.15 GHz band. 
In line with the CEPT conclusions, CPM agreed to have a single method to satisfy this Agenda Item and in the regulatory and procedural considerations a Note 5.A111 was added indicating that the location of earth stations in the space research service shall maintain a separation distance of at least 54 km from the borders of the neighboring administrations.

List of relevant documents
· Recommendation ITU-R SA.1882 : Technical and operational characteristics of SRS Earth-to-space) systems for use in the 22.55-23.15 GHz
· Report ITU-R SA.2191 ” Spectrum requirements for future SRS missions operating under a potential new SRS allocation in the band 22.55-23.15 GHz” 
· Report ITU-R SA.2192  “ Compatibility between the space research service (Earth-to-space) and the non-GSO-to-non-GSO systems on the inter-satellite service in the band 22.55-23.15 GHz”.
· Report ITU-R SA.2193 ” Compatibility between the space research service (Earth-to-space) and the systems in the fixed, mobile and inter-satellite services in the band 22.55-23.15 GHz”.
· Document 4A/448: Liaison Statement from WP 7B to WP 4A: PRELIMINARY Draft New Recommendation on Protection Criteria and Interference assessment Methods for Non-GSO Inter-Satellite Links in the 23.183-23.377 GHz band with respect to the space research service.
· CPM Report: chapter 4, pages 13 – 19.

Actions to be taken
Relevant information from outside CEPT

European Union
Note from Presidency to Coreper, dd 12 May 2011: 
the following objectives to be achieved at WRC-12 in view of the successful implementation of  relevant Union policies, taking into account the Commission's Communication:
to promote new allocations and protection for scientific services, in particular services helping to combat climate change and ensuring the security of citizens; to support studies on the role of Earth Observation for monitoring and predicting climate change, for disaster prediction and for understanding all aspects of climate change (WRC-12 Agenda Item 1.6/1.8/1.24/8.1.1);

Regional telecommunication organisations

APT (June September 2011)
APT Members support a primary allocation to the space research service (Earth-to-space) in the band 22.55–23.15 GHz as described in the single Method of the CPM Report.
· APT Members support a primary allocation in the band 22.55 – 23.15 GHz to the space research service (SRS) (Earth to space) in accordance with Resolution 753 (WRC-07).  APT Members support Method A of the draft CPM Report and agree the inclusion of a footnote defining the minimum separation distance from the border of a neighbouring country, as outlined in the draft CPM Report;
· Some APT Members believe that the figure of 54 km, as recommended by WP7B in October 2010 to the Chairman of the CPM requires further consideration prior to next APG meeting, as the distance of 94 km is also outlined in the draft CPM Report.

ATU (date of proposal)

ASMG (November 2010)
Support the allocation for the Space Research Service (E‐S) in this band providing sufficient protection for the fixed and mobile services in this band, and not to impose any restrictions or any constrains in the evolution of these services.

CITEL (May July 2010)
IAP; Argentina, Brazil, Canada, Chile, Costa Rica, Dominican Republic,  Ecuador, USA,Guatemala, Mexico, Uruguay, Venezuela: 
Support only Method of CPM report
· MOD Article 5 in the band 22.55-23.15 GHz to include SRS
· ADD footnote 5.A111
· MOD Article 21 to include the frequency band 22.55-23.15 GHz so that the limits in No. 21.8 apply
· SUP Resolution 753 (WRC‑07)

RCC (June September 2011)
RCC CAs support a primary allocation of the band 22.55-23.15 GHz to the space research service (Earth-to-space) and the inclusion of this band into Table 21-3 of Article 21 of RR for the protection of terrestrial services. Suppression of Resolution 753 (WRC-07) is also supported (see also Method of CPM Report).

International organisations

NATO (October February, 19, 20110)
Preliminary NATO Military Position
NATO supports finalizing the necessary technical studies to investigate this issue before taking any final position with regard to this AI.
NATO supports this allocation in principle, as the preliminary conclusions using criteria/characteristics as specified in existing ITU-R Recommendations have shown that the required protection conditions are met and do not put undue constraints to the other services presently allocated in this frequency band.
NATO supports a primary allocation to the Space Research Service for an additional uplink in the 22.55-23.15 GHz band with a footnote stipulating protection conditions as to protect and not put undue constraints to the other services presently allocated in this frequency band.

Military Importance:  Low

SFCG (June 2011)
SFCG supports Method A as described in the Draft CPM text on WRC-12 Agenda item 1.11.
SFCG supports the addition of a new SRS (Earth-to-space) primary allocation in the band 22.55-23.15 GHz with a bandwidth of 600 MHz, taking into account the results of ITU-R studies.  A primary space research service allocation in the 22.55-23.15 GHz band will provide the necessary uplink (Earth-to-space) bandwidth capacity to support the potentially, many concurrent manned and unmanned exploration missions particularly in the vicinity of the Moon as well as supporting SRS missions to Lagrangian orbits and in near-Earth orbit (details are provided in Report SFCG 30-1).  Furthermore, this new allocation will provide a needed companion uplink (Earth-to-space) band to the SRS downlink (space-to-Earth) allocation in the band 25.5-27.0 GHz that will be used for the transmission of mission data, command and control links. The technical studies have concluded that no constraints are needed on the SRS systems to protect existing services and that a minimum bandwidth of 600 MHz is required.

Regional organisations
ESA (June 2011)
Same as SFCG position
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