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Draft CEPT Brief on WRC-12 agenda item 1.14

1.14	to consider requirements for new applications in the radiolocation service and review allocations or regulatory provisions for implementation of the radiolocation service in the range 30-300 MHz, in accordance with Resolution 611 (WRC‑07);
Issue

This agenda item covers the following issues:
Resolution 611 (WRC-07):
1	to consider at WRC‑11 a primary allocation to the radiolocation service in the portion of the band 30-300 MHz for the implementation of new applications in the radiolocation service, with bandwidth no larger than 2 MHz, taking into account the results of ITU‑R studies; 
2 	that the introduction of new systems in the radiolocation service shall be avoided in the frequency bands 156.4875-156.8375 MHz and 161.9625-162.0375 MHz, which are used by distress and safety applications in the maritime mobile service,
3 	to continue to study, as a matter of urgency, the technical characteristics, protection criteria, and other factors to ensure that radiolocation systems can operate compatibly with systems operating in accordance with the Table in service in the 30-300 MHz frequency range band;

Preliminary CEPT position
CEPT is of the opinion that, since the results of ITU‑R studies show that compatibility with other services is feasible, a primary allocation of the frequency band 154-156 MHz to radiolocation service may be possible in some countries and should be limited to systems with characteristics specified in Recommendation ITU-R М.1802 and under the condition that no undue constraints are placed on other services operating in accordance with the Radio Regulations. 
Allocations to the radiolocation service in the bands 108-137 MHz, 156.4875-156.8375 MHz and 161.9625-162.0375 MHz shall not be supported as they are used by distress and safety applications aeronautical or maritime services.

Background
Development of new applications in the radiolocation service closely related to significant growth of the number of space objects including artificial debris. These applications have to be used for aerospace surveillance and tracking the launch and manoeuvring of spacecrafts. They are based on design of effective and economical radars that can be implemented in the VHF range. However, existing frequency allocations to the radiolocation service in the VHF range are not adequate for large-scale air and space surveillance operations, because the radiolocation service does not have any global frequency allocations in the VHF band. Therefore, the A.I. 1.14 comprises compatibility studies between radiolocation service and other services in different bands of VHF range and choice of the much appropriate ones for implementation of the new allocations of radiolocation service.
This agenda item was adopted at WRC-07 in order to address existing lack of spectrum available for radiolocation service in VHF band.
VHF radiowaves propagate well through the ionosphere, thus enabling various space object detection applications including remote space sensing and asteroid detection, as well as for defining the position of natural and artificial Earth satellites, from terrestrial-based radiolocation systems.
Current requirements for radiolocation systems for space-object detection from terrestrial locations in portion of the band 30-300 MHz are based on 2 MHz bandwidth systems, however allocation with a wider frequency range may provide flexibility and facilitate sharing with existing services.The study results show that tracking of the natural and man-made space objects does not require a large number of space surveillance radars, operating in the frequency range 30-300 MHz. However high EIRP values of these radiolocation stations and associated protection distance values require international regulation of their operation. 
During the 2003-2007 study period the studies on protection criteria, technical characteristics of the radiolocation systems, operating in VHF frequency range were conducted in accordance with ITU‑R Question 237/8. The studies resulted in preparation of Recommendation ITU-R M.1802 “Characteristics and protection criteria for radars operating in the band 30-300 MHz”. In this Recommendation the typical characteristics of radars, operating in the VHF band and the examples of compatibility with the existing services are presented. During the 2007-2012 study period this Recommendation was revised and Draft Revision of Recommendation ITU-R M.1802 was developed.
The band 154-156 MHz
Recommendation ITU-R M.1802 contains an example of compatibility calculation between radiolocation service and mobile service in the portions of the band 154-156 MHz.
Sharing studies with the Fixed and Mobile Services
Sharing studies between the radiolocation service and fixed/mobile services have been conducted in the 154-156 MHz frequency band. The studies also dealt with estimating the out-of-band emissions of radiolocation service operating in the 154-156 MHz frequency band to assess feasibility of sharing with maritime mobile service in the frequency band above 156 MHz. In spite of the fact that Resolution 611 (WRC-07) does not invite to conduct studies in compatibility of radiolocation service with the services allocated in the adjacent frequency bands estimation of out-of-band compatibility for radiolocation service and determination of appropriate sharing conditions would facilitate sharing for a new potential allocation. 
The conducted studies were focused on deriving the required protection (separation) distances between radiolocation radars and stations in the existing services.
The conducted sharing studies between radars and existing services assumed protection criteria for FS/MS stations in the form of protected field strength of 12 dB(µV/m) not to be exceeded at the national borders. 
It should be noted that this field strength value is used as coordination threshold in CEPT Recommendation T/R 25-08 and it is may be more stringent than actually required.
The studies conducted in the 154-156 MHz frequency band showed that protection distances required to ensure compatibility with base stations in mobile service and with stations in fixed service would be from tens to 364 km for no more than 0.1% of time depending on ERP of radiolocation radars, effective antenna height of FS/MS stations, urban and rural radio wave propagation conditions, accounting for additional polarization decoupling, etc.
Moreover the protection distances required for ensuring compatibility with user terminals in mobile service are less those estimated for MS base stations.
Estimation of out-of-band emissions from space surveillance radars showed that radiolocation radars operating in the 154-156 MHz frequency band would cause no unacceptable interference to MMS receivers operating in the 156-174 MHz frequency band. Protection distance required to ensure in-band compatibility of radiolocation service with MS would be quite sufficient for sharing with MMS in the 156-174 MHz frequency band. Moreover the usage of band pass filters at the radar transmitter output to attenuate out-of-band emissions by 30 dB allows reducing protection distance to 16 km for narrowband signals and to 4 km for wideband signals. The protection distance could be reduced significantly if the polarization discrimination is taken into account.
The initial estimations showed that radiolocation radars operating in the frequency band 154-156 MHz will not cause unacceptable interference to RAS receivers in the frequency band 150.05-153 MHz. The protection distances for RAS stations operating in the 150.05-153 MHz to be met by the space surveillance radars operating in the 154-156 MHz will not exceed:
	– 44 km for Radar A;
	– 70 km for Radar B.
Actually the protection distances will be between 15 and 50 km depending on mitigation techniques employed described in Report ITU-R M.2172 Radiolocation service sharing feasibility in the 154-156 MHz bands    . Usage of screening facilities near radars could result in significant reduction of interference caused by space surveillance radars in the direction of FS/MS stations. 
In the framework of compatibility studies between the space surveillance radar and MMS systems the compatibility between the radar and aircraft/ship/satellite safety systems used by MMS in the frequency band 156-174 MHz was considered. It was noted that for MMS SAR operating on safety channels 16 (156.800 MHz ± 37.5 kHz) and 70 (156.525 MHz ± 12.5 kHz) and also search and rescue aircraft, ships and satellites operating on AIS 1 (161.975 MHz ± 12.5 kHz) and AIS 2 (162.025 MHz ± 12.5 kHz) a maximum level of -16 dBW e.i.r.p. in these channels produced by space surveillance radar out‑of-band emissions shall be maintained. Application of the appropriate mitigation techniques such as additional filtering or frequency offset or different type of modulation or combination of these methods provides compatibility between MMS safety systems and space surveillance radars located on the seashore even with minimum frequency offset between these systems. 

There are approaches facilitating sharing between radiolocation service and the existing services (see Report ITU-R M.2172 “Radiolocation service sharing feasibility in the frequency band 154-156 MHz”):
- consideration of channel arrangement of the existing systems in the mobile service in the considered frequency range. This approach proposes to use the narrow-band operation modes for space surveillance radars when arranging the carriers between the channels of the mobile service. Since the mobile service channels are usually arranged with a regular frequency spacing (a step of 25 kHz) with a sufficient guard-band then the existing mobile stations would not be affected by interference, even if narrow-band space surveillance radars operated between the mobile service channels. 
- increase of elevation angle of the radar main lobe while scanning the selected azimuths. Therefore increase of the minimum elevation angle from 2 degrees up to 4 degrees provides reduction of e.i.r.p. by 9 dB towards the horizon and increase of the minimum elevation angle to 5 degrees provides reduction of e.i.r.p. by 12 dB towards the horizon and these results are in significant reduction of the required protection distances. 
Other approaches to avoid harmful interference:
- locate the radiolocation station with sufficient distance to the border.

List of relevant documents
1. Recommendation ITU-R M. 1802-1;
2. Recommendation ITU-R M. 1808;
3.  Report ITU-R M.2172 “Radiolocation service sharing feasibility in the 
154-156 MHz bands”  ;

Actions to be taken

Relevant information from outside CEPT

European Union

Regional telecommunication organisations
APT (December 2010September 2011)
Taking into account the ITU-R studies, the APT views and position are as follows:
(1) Any additional allocation to radiolocation service in the 154-156 MHz may result in unacceptable interference to existing services and hinder future technological development and efficient spectrum use within Region 3;
(2) Although it may be possible to consider a country footnote within the 154-156 MHz range in order to accommodate new applications in the radiolocation service limited to Region 1, the protection criteria agreed on a global basis should be applied in this case;
(3) APT Members also have a view that the interference protection criteria of field strength of 12 dB(µV/m) is inappropriate to provide adequate protection of MS stations in Region 3. The protection criteria in Recommendation ITU-R M.1808, based on I/N values, shall be applied in protection of existing services and their future development;
(4) APT Members do not support the allocation of the band 154-156 MHz for Radiolocation service within Region 3. Therefore APT Members support Method D.
APT Preliminary views:
· APT Members believe that any possible allocation in VHF frequency band should be made under the condition that adequate required protection for primary services to which the band is currently allocated has been provided. Such possible allocation shall not put any constraints to the existing services and their future development.
· APT Members do not support the allocation of the band 154-156 MHz for Radiolocation service. Therefore APT members support Method D in the draft CPM text. 
· APT Members do not support allocations to the radiolocation service in the bands used by regional distress and safety applications of aeronautical or maritime services.
· Further, APT members also have a view that the interference protection criteria of field strength of 12 dB(µV/m) is inappropriate to provide adequate protection of MS stations  in Region 3. The protection criteria in Recommendation ITU-R M.1808, based on I/N values, shall be applied in protection of existing services and their future development.

Other APT Views
· Some APT members support consideration of a primary allocation to the radiolocation service in the band segment 154-156 MHz within the 30-300 MHz band for the implementation of new applications in the radiolocation service, subject to results of ITU-R studies that ensure compatibility with existing services allocated in the band and in accordance with Resolution 611 (WRC-07). 


ATU (date of proposalJuly 2011)
No common position due to lack of consensus

Arab Group (March 2010October 2011)
Preliminary ASMG Views:
No change to RR Article 5 and suppression of Resolution 611 (WRC-07).
Does Not support new primary allocation to RL in this band, if a new allocation will be made then it should be via new a footnote for the administrations  interested to have such allocation for RL in the suggested band.

CITEL (June 2011)
Inter-American Proposals
NOC Article 5 	(Argentina, Brazil, Canada, USA, Mexico, Uruguay, Venezuela)
SUP Resolution 611 (WRC-07)	(Argentina, Brazil, Costa Rica, Dominican Republic, Canada,
						USA, Mexico, Uruguay, Venezuela)

RCC (April 2011)

Position
RCC CAs propose to allocate the frequency band 154-156 MHz to the radiolocation service on a primary basis in Region 1 limited to applications for space-object detection and providing necessary protection for the FS and MS systems under Resolution 611 (Rev. WRC-12).



International organisations


ICAO (June 2009July 2011)
Oppose, under this agenda item, any change to the allocations in the 74.8 - 75.2 MHz, and/or 108 - 137 MHz bands.
Ensure that any allocation made as a result of this agenda item does not adversely affect the operation of existing and planned aeronautical systems.

IMO (July 2009January 2011)

Ensure that any allocation made as a result of this agenda item does not affect the operation of existing and planned maritime systems that operate in or adjacent to the frequency range 30-300 MHz. These maritime systems include distress, safety and AIS related operations on search and rescue aircraft and other high altitude craft.
IMO position
That any allocation made as a result of this agenda item does not affect the operation of existing and planned maritime systems that operate in or adjacent to the frequency
band 30-300 MHz.

NATO (04 May 2010October 2011)
Preliminary NATO Military Position

To adopt new allocations that would support radiolocation operations within 30-300 MHz ITU-R studies must demonstrate that radiolocation systems are compatible and do not cause interference or impose limitations to existing services., including mobile-satellite, mobile, fixed, radio astronomy, amateur, and amateur-satellite. Some regulatory text in the form of one or more applicable footnotes may be necessary if the radiolocation service is allocated in the 30-300 MHz band.

Due to compatibility issues (specifically in Region 2), NATO in principal supports NO Change to the Radio Regulations.If an allocation to the radiolocation service in the band 154-156 MHz is made, there will be a need to protect the usage of the band 156-174 MHz as described in Appendix 18 of the RR.

Military Importance:  High

SFCG (September 08)
SFCG supports the protection of existing space science service allocations.  No allocation changes for implementation of new applications in the radiolocation service should be made in space science service bands unless acceptable sharing criteria are developed.

Regional organisations

ESA (November 08)
Same as SFCG position

[Eumetnet (date of proposal)]

[Eurocontrol (date of proposal)]

[Other relevant information]
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