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	Working Party 5D

	LIAISON STATEMENT TO external organisations

	Techniques to improve the compatibility or sharing between IMT systems and FSS networks in the 3.4 - 3.6 GHz band


Working Party 5D has been working conjointly with Working Party 4A on the development of an ITU-R Recommendation on “Methodologies for determining whether an IMT station at a given location operating in the band 3 400-3 600 MHz would transmit without exceeding the power flux-density limits in the Radio Regulations Nos. 5.430A, 5.432A, 5.432B and 5.433A.” This Recommendation has been recently approved and is available as Recommendation ITU-R S.1856
. 

Working Party 5D wishes to advise External Organisations that, at its 7th meeting held in Turin, Italy, from 17 to 24 February 2010, it has commenced work on a Draft New Recommendation which may be used in conjunction with Recommendation ITU-R S.1856. This DNR would provide recommended techniques to improve the compatibility or sharing between IMT systems and FSS networks in the 3.4 - 3.6 GHz band. This study is at the stage of a “Working Document towards a Preliminary Draft New Recommendation ITU R M.[IMT.MITIGATION]”. The text under development currently covers both mitigation techniques and spectrum management techniques. The working document (Document 5D/TEMP/302) is attached, and will also be included in the relevant chapter of the WP5D Chairman’s Report of the Turin meeting.

Through this Liaison statement, WP5D is seeking advice from External Organisations on mitigation or other techniques that could be considered for inclusion in the PDNR. A response is kindly requested in time for consideration at the 8th meeting of WP5D to be held from 9 to 16 June 2010. The deadline for contributions to this meeting is 16:00 hours UTC on 2 June 2010.
WP5D intends to complete its work on the text of the PDNR at its 9th meeting, to be held from 13 to 20 October, 2010. 

Working Party 5D thanks the external organisations for their cooperation.

Contact:
Mr. Colin Langtry


Email: colin.langtry@itu.int 

Attachment: Doc. 5D/TEMP/302 
[image: image2.emf]302.doc
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� See � HYPERLINK "http://www.itu.int/rec/R-REC-S.1856-0-201001-I/en" �http://www.itu.int/rec/R-REC-S.1856-0-201001-I/en� 





Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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		Techniques to improve the compatibility or sharing between IMT systems and FSS networks in the 3.4 - 3.6 GHz band





Scope


This Recommendation contains examples of techniques (including mitigation techniques and spectrum management techniques) that may be used by the concerned administrations, during their bilateral and/or multilateral discussions, in order to improve the compatibility situation between transmitting IMT base stations and receiving FSS earth stations, both operating in the 3 400-3 600 MHz band. It is noted that a regulatory criterion, to identify where coordination is needed, already exists and consists of a pfd limit described in Nos. 5.430A, 5.432A, 5.432B and 5.433A of the Radio Regulations : −154.5 dB(W/(m2 ( 4 kHz)).


The ITU Radiocommunication Assembly,


considering

a)
that, following decisions taken by WRC‑07, in a number of countries in Region 1 the frequency band 3 400-3 600 MHz is allocated to the mobile service on a primary basis (see RR No. 5.430A);


b)
that, following decisions taken by WRC-07, in a number of countries in Region 3 the frequency band 3 400-3 500 MHz is allocated to the mobile service on a primary basis (see RR No. 5.432B) while the frequency band 3 500-3 600 MHz has been allocated for many years to the mobile service on a primary basis in Region 3;


c)
that, at WRC-07, the frequency band 3 400-3 600 MHz was identified for use by IMT systems in a number of countries in Regions 1 and 3;


d)
that for many years the band 3 400-3 600 MHz has been allocated to the fixed-satellite service (space-to-Earth) on a primary basis throughout Regions 1, 2 and 3;


e)
that, in order to protect earth stations in the band 3 400-3 600 MHz from cross-border interference by stations in the mobile service, Nos. 5.430A, 5.432A, 5.432B and 5.433A of the Radio Regulations (WRC‑07) state that, before an administration specified in these footnotes brings into use a (base or mobile) station of the mobile service in this band it shall ensure that the power flux-density (pfd) produced at 3 m above ground does not exceed −154.5 dB(W/(m2 ( 4 kHz)) for more than 20 per cent of time at the border of the territory of any other administration;


f)
that the pfd limit in considering e) may be exceeded on the territory of any country whose administration has so agreed;


g)
that the Radio Regulations also state that, in order to ensure that the pfd limit at the border of the territory of any other administration is met, the calculations and verification shall be made, taking into account all relevant information, with the mutual agreement of the administration responsible for the terrestrial station and the administration responsible for the earth station;


h)
that, since propagation loss increases with distance, and on overland paths is strongly influenced by the nature of the terrain, IMT stations located at a sufficient distance from the neighbouring country’s border may meet the pfd limit without the application of interference mitigation techniques, and therefore methods to identify the areas in a country where this is so would assist administrations to comply with the requirement in considering e);


j)
that in the application of the methods mentioned in considering h) it may be appropriate to use a terrain database covering any country in which it is planned to operate IMT stations in the band 3 400-3 600 MHz;


k)
 that Recommendation ITU-R S.1856 contains the methodologies for determining whether a transmit IMT base or mobile station proposed to operate in the 3 400-3 600 MHz band would meets the pfd in RR Nos. 5.430A, 5.432A, 5.432B and 5.433A.


l)
that, in applying the methodologies referred to in considering k), implementation of interference mitigation techniques may result in shorter coordination distance to meet the pfd limit in RR provisions above; 


m)
that natural or man-made site shielding could attenuate the signal transmitted by an IMT station in the direction of a neighbouring country’s border;


n)
that Report ITU-R M.2109 contains sharing studies between IMT‑Advanced systems and geostationary satellite networks in the fixed-satellite service in the 3 400-4 200 and 4 500-4 800 MHz frequency bands;

noting


a)
that the allocations relating to Nos. 5.430A and 5.432B of the Radio Regulations are effective from 17 November 2010, 


recommends


1
that the mitigation techniques as well as the spectrum management techniques described in the Annex, or a combination of these methods, as deemed appropriate by the concerned administrations during their bilateral and/or multilateral discussions, may be used for improving the sharing between an FSS earth station and an IMT base station proposed to operate in the 3 400-3 600 MHz band according to Nos. 5.430A, 5.432A, 5.432B and 5.433A of the Radio Regulations;


2
that the following Note should be considered as part of this Recommendation.


NOTE 1 − The parameters and the methodology used to apply the mitigation techniques and the spectrum management techniques to be used should be agreed by the concerned Administrations involved in the bilateral and/or multilateral discussions.


Annex

Techniques to improve the sharing between IMT and FSS


This Annex covers the techniques that would improve the sharing between IMT base stations and FSS earth stations. The use of these techniques applies either in co-frequency operation of both systems or adjacent band operation of both systems. 


Techniques implying the use, by IMT base stations, of frequencies different from those used by the FSS earth stations would need to ensure not causing harmful interference to FSS receiving earth station (including unwanted emissions and LNA overdrive). 


1
Possible mitigation techniques


The mitigation techniques described in this section would only be applied to the situation where the location of the FSS receiving earth station, subject to interference (further referenced as victim FSS earth station), is known. All of them apply to one victim FSS earth station individually. 


1.1
Sector disabling


The aim of this technique is to reduce, in the direction of the victim FSS earth station, the transmitting output power of base stations that are located at a distance smaller than the required separation distance. Generally, base stations utilize tri-sectorial antennas. Accordingly, one way to reduce the transmitting output power level could be to disable the antenna sector that points towards the FSS earth station, noting that such an area would be covered through the use of other frequency bands by IMT systems.


As shown in the following figures, when compared with normal full active sector mode, the application of this mitigation technique has shown that the separation distance ranges are reduced by between 0 and 49% in generic studies (without terrain horizon profile) and between 0 and 83% for one specific site (with terrain horizon profile) depending on the access mode and on the elevation angle of FSS earth station. These results are valid for base stations employing CDMA as well as OFDMA access modes.


FIGURE 3
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FIGURE 4
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1.2
Multiple input, multiple output (MIMO)


In order to improve sharing between IMT and FSS, an interference mitigation technology known as MIMO space division multiple access (SDMA) can be utilized. 

By using this technique, a gain reduction in the base station transmit antenna diagram is generated towards the interfered FSS earth station. By using the MIMO technique, the minimum separation distance is 35 m in case of an IMT base station and a single FSS receiving earth station under the assumption of 0o direction of earth station (DOE) estimation error which implies that null beam to the FSS receiving earth station is formulated perfectly. In the case of an IMT base station and 3 FSS receiving earth stations, the minimum separation distance increases up to 3.5 km under the same assumptions. Other results have shown that under the assumption of 8° DOE estimation error, the minimum separation distances is 22 km, but this still reduces the minimum separation distance by approximately 50% in the considered case.

As for the sector disabling technique, this approach would require the use of other frequencies to cover the area where the base transmit antenna gain is reduced. 

Some detailed information about this mitigation technique is provided in Annex D to Report ITU‑R M.2109.


1.3
Site shielding

In Recommendation ITU-R SF.1486, interference attenuation effect, in a range about 30 dB, due to the site shielding isolation obtained by providing physical or natural shielding at the FSS earth stations is described. If such a shielding isolation is taken into account, the required separation distance to protect FSS earth station receivers from IMT transmitters can be reduced.

However, the required distance separation between IMT transmitter and a FSS receiving earth station using site shielding has to be evaluated on a site-by-site basis and is dependent on characteristics and location of each site. The possibility of applying site shielding may not be guaranteed for all sites.


1.4
Antenna downtilting

A possible mitigation technique to improve sharing is antenna downtilting at the IMT base stations. In the deployment scenarios envisaged for IMT systems, the cell size will be reduced to support high-speed transmissions assuming a limitation of transmission power. The deployment based on the small cell size is also indispensable for IMT systems in order to achieve high frequency efficiency. Since the degree of antenna downtilting will be increased in the case of small cell size in order to avoid inter-cell interference in IMT systems using the frequency reuse, this will also result in the reduction of interference from  an IMT base station to FSS earth stations and the reduction of the required minimum distance.


It has been shown that, for one specific site in urban macro environment, the required separation distance is decreased by approximately 30% and 50% for the long-term and short-term interference criteria (see Report ITU-R M.2109), respectively, when the antenna-downtilt at IMT transmitter is changed from 2° to 7°. However, the impact of this technique may vary for different locations and results may be different at other locations.

By increasing the downtilt of the base station antenna, there is a potential:


–
for an increase of the number of IMT base stations required to provide service in a given area;


–
for a decrease of transmission power per IMT base station.


Accordingly, when computing aggregate interference into an FSS receives station, these two elements would have to be taken into account.


2
Spectrum management techniques


In areas where all the frequency resources are not fully utilized by the FSS earth station, it may be possible to introduce IMT services. The following spectrum management techniques may be of interest to administrations wishing to introduce new services in specific geographical areas.

2.1
Dynamic spectrum access


The distribution of radio resources could either be static or dynamic depending on the local situation in a given area. For spectrum efficiency, the most favourable method would be to use the dynamic method. Local arrangements may be made to facilitate usage of both systems. In areas where not all the frequency resources are fully utilized, it may be possible to introduce additional services either of the same type or other types or a mix. The IMT systems need then to be informed whether the FSS bands can be utilized or not. In the case when an earth station changes its frequency of operation, the IMT system may also have to change its frequency in the surrounding area.


A way for the administration to provide such information to the IMT systems may be to have a data base where all relevant information of the current services or stations, such as FSS earth stations, using the radio resources in the area. The data base would need to be up to date and would include information such as central carrier frequency, channel bandwidth etc.


2.2
Usage of beacon


Broadcasting beacon or a network of beacons, or control information co-located with the FSS earth station (respectively IMT base station) provide dynamic and active information on its spectrum usage to the IMT system (respectively FSS earth station) to allow optimum usage of the unused spectrum to eliminate the inter-system interference.


Editor’s note: to be further developed noting that many earth stations are receive only and are not licensed and this may pose difficulties when considering the concept of a network of beacons. 


2.3
Use of Cognitive Radio Systems

Editor’s note: the possibility of using Cognitive Radio Systems need detailed consideration in order to establish whether the technique would prove useful. Additional text needs to be further developed.

_____________________


� The techniques described in this Annex (many of which had been earlier developed in ITU-R Report M.2109) are frequency independent. 







Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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