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1.31
to consider the additional allocations to the mobile-satellite service in the 1-3 GHz band, in accordance with Resolutions 226 (WRC-2000) and 227 (WRC-2000)
1
Introduction

The issue of MSS spectrum congestion and the requirement for additional spectrum has been on the agenda for the past three conferences. A number of studies conducted within ITU-R concluded on this requirement, which was also identified in the CPM Reports to past conferences. Though the requirement has been agreed upon and supported within ITU-R, it has not yet been satisfied.

The administrations operating MSS systems have experienced serious spectrum congestion problems while coordinating their MSS satellite networks despite the application of different sharing schemes and the introduction of efficient spectrum utilization mechanisms.  

Recognizing the necessity to identify additional MSS spectrum of 2 × 8 MHz by 2005, WRC-2000 adopted Resolutions 226 and 227 inviting ITU-R to consider this subject as a matter of urgency and carry out the necessary studies for the purpose of satisfying this agenda item.  

ITU-R considered the band (1 518-1 525 MHz) for the downlink (space-to-Earth) and the bands (1 683-1 690 MHz and 1 668-1 675 MHz) for the uplink (Earth-to-space) as potential candidates for MSS allocation. Extensive and comprehensive studies were conducted for the purpose of examining the feasibility of sharing these bands with the existing services and the sharing results were reflected in the CPM-02 Report. 

Positive conclusions have been reached regarding sharing between the MSS and the existing services in the bands (1 518-1 525 s-E) and (1 668-1 675 E-s) and therefore, several methods have been developed within the CPM-02 Report to satisfy this agenda item.

In view of the above and in response to agenda item 1.31, the Arab Group proposes the following:

1)
to make a primary allocation to MSS (space-to-Earth) in Regions 1 and 3 in the band 1 518-1 525 MHz. Protection of existing services to be provided through the establishment of appropriate coordination thresholds or pfd limits. This is consistent with Method A of the CPM Report relating to Resolution 226 (§ 2.8.1.3.2);

2)
to make a primary allocation to MSS (Earth-to-space) in all Regions in the band 1 668‑1 675 MHz. Protection of existing services to be provided through the adoption of appropriate regulatory measures. This is consistent with Method B of the CPM Report relating to Resolution 227 (§ 2.8.2.3.2);

3)
to remove the existing allocations to MSS in Region 2 in the bands 1 492-1 518 MHz and 1 675-1 710 MHz as a consequence of making the new MSS allocations.

These proposals contribute to alleviate the spectrum congestion of MSS and also harmonize allocations between ITU Regions. Details of the proposal are shown under section 3 of this document.

2
Summary

This section of the document summarizes the results of the ITU-R studies with respect to sharing between MSS and the existing services in the bands proposed for MSS allocation (1 518‑1 525 MHz s-E) and (1 668-1 675 MHz E-s).

2.1
Downlink band (1 518-1 525 MHz)

This band is allocated to the fixed and mobile services in all Regions and to the mobile-satellite service in Region 2. This band is considered as the most potential and preferable candidate for MSS due to the following reasons:

•
The band is allocated to MSS in Region 2 since 1992.

•
ITU-R Recommendations addressing sharing between the MSS and the existing services have already been developed.

•
The band is contiguous to the existing MSS allocation (1 525-1 559 MHz), allowing for non-complex MSS satellites design and easy implementation.

To determine the possibility of allocating this band to the MSS, WRC-2000 through its Resolution 226 invited ITU-R to:

•
Study sharing between MSS and aeronautical mobile telemetry in all the Regions taking into account Recommendation ITU-R M.1459.

•
Review the pfd levels used as coordination thresholds for MSS with respect to the protection of point-to-multipoint fixed-service systems in Regions 1 and 3, taking into account existing ITU-R Recommendations.

2.1.1
Sharing with aeronautical mobile telemetry

Studies within ITU-R indicated that this band is used by aeronautical mobile telemetry (AMT) systems operating in the territories of two countries, namely the Russian Federation and the United States. While the systems operating in the United States conform to the technical characteristics of the systems considered in Recommendation ITU-R M.1459, the systems operating in the Russian Federation use this band for telecommand purposes and thus have different characteristics.

i)
AMT systems in conformance with Recommendation ITU-R M.1459 characteristics

•
Different proposals were made in terms of pfd levels to provide sufficient protection to such AMT systems. These were based on the coordination thresholds provided in Recommendation ITU-R M.1459 and relaxed by consideration of mitigation techniques to facilitate sharing.

•
Though no consensus was reached on a set of pfd levels for protection of these systems, it was concluded that if the application of Recommendation ITU‑R M.1459 pfd values is limited to the geographic region in the continental United States having flight test ranges, MSS downlink operation could be possible from 45% of the GSO arc.

ii)
AMT systems not in conformance with Recommendation ITU-R M.1459 characteristics

•
ITU-R studies showed that for protection of AMT systems operating in this band in the countries listed in No. 5.342, a pfd level equal to –140 dB(W/m2) in a 4 kHz bandwidth needs to be applied to the MSS systems.

2.1.2
Sharing with fixed service

ITU-R studies concluded that the pfd threshold values provided in Recommendations ITU‑R M.1141 and ITU‑R M.1142 and currently included in RR Appendix 5 provide adequate protection to FS systems from GSO MSS space stations.

2.1.3
Sharing with mobile service

ITU-R studies indicated the use of this band by a specialized mobile system in the territories of the administration of Japan. A pfd coordination threshold of –150 dB(W/m2) in a 4 kHz bandwidth at all angles of arrival is provided in RR Appendix 5 and provision footnote 5.348A for the protection of this MS system.

ITU-R studies confirmed that such pfd value would still be applicable if the MSS allocation in Region 2 is extended to be a worldwide allocation.

2.2
Uplink band (1 668-1 675 MHz)

In order to simplify the analysis, the band can be segregated into three segments as follows:

a)
The band 1 668-1 668.4 MHz


This band is allocated to radio astronomy service, space research (passive) service, fixed service and mobile (except aeronautical) service.

b)
The band 1 668.4-1 670 MHz


This band is allocated to metrological aids service, fixed service, radio astronomy service and mobile (except aeronautical) service.

c)
The band 1 670-1 675 MHz


This band is allocated to metrological aids service, metrological satellite (space-to-earth) service, fixed and mobile services.

This band was considered as an alternative to the original candidate band 1 683-1 690 MHz as provided in Resolution 227 (WRC-2000). ITU-R studies concluded that sharing in the band 1 683‑1 690 MHz between MSS and the existing services particularly with MetSat user stations in Regions 2 and 3 would be difficult. Therefore, initially the band 1 670-1 675 MHz was studied and as sharing with the existing services proved to be feasible, the additional 2 MHz (1 668‑1 670 MHz) were considered to match the downlink 7 MHz spectrum (1 518-1 525 MHz). 

2.2.1
Sharing with metrological satellite (space-to-Earth) service

The band 1 670‑1 675 MHz is utilized by few main MetSat earth stations and sharing between these and MSS earth stations is determined to be feasible through the use of exclusion zones and position determination. ITU-R studies determined the exclusion zones to be in the range of 20‑45 km.

2.2.2
Sharing with metrological aids service

ITU-R studies concluded that MetAids operations are mainly concentrated in the band 1 675‑1 683 MHz on a global basis. Moreover, few administrations continue to use the band 1 670‑1 675 MHz for wideband MetAids systems that should not exceed a requirement of 12 MHz. It is concluded that the spectrum requirements of MetAids can be satisfied with the spectrum available above 1 675 MHz. The studies also indicated that countries using the band 1 670‑1 675 MHz can transfer such MetAids operations to other bands above 1 675 MHz if a sufficient period of time is provided.

2.2.3
Sharing with radio astronomy service

ITU-R studies considered two types of sharing scenarios between the MSS and RAS and the conclusions for each case are reflected below.

i)
Adjacent band compatibility


Taking into account Recommendations ITU-R M.1480 and ITU‑R RA.769, studies were conducted to determine the effect of unwanted emission of MSS MESs operating above 1 670 MHz into radio astronomy stations operating in the band 1 660‑1 670 MHz. The studies concluded that adjacent band operations are feasible between the two services and that separation distances in the range of ~20 to 58 km are required to meet the protection criteria listed in Recommendations ITU-R RA.769 and ITU‑R RA.1513.

ii)
In-band sharing


Preliminary studies within ITU-R indicated that, taking the emission limits of Recommendation ITU-R M.1184 as a guideline for the in-band emission levels of MESs operating in the band 1 668-1 670 MHz, separation distances of the order of 500 km would be required to meet the protection criteria of Recommendations ITU‑R RA.769 and ITU‑R RA.1513. Considering that there is a small number of radio astronomy stations using the band 1 668-1 670 MHz and that the exclusion zones should be defined on a case-by-case basis, coordination is therefore considered to be feasible.  

2.2.4
Sharing with fixed service

WP 8D, the responsible Working Party for this agenda item has not received any comments or concerns with regard to this sharing matter in both bands 1 683‑1 690 MHz and 1 670‑1 675 MHz. However, both sharing scenarios from MSS MESs into FS receivers and from FS transmitters into MSS satellite receivers have been addressed in Recommendations ITU-R M.1141, ITU‑R M.1142 and ITU‑R M.1471. Based on the above, sharing with FS does not present any difficulty for use of the band 1 670‑1 675 MHz by the MSS.

2.2.5
Sharing with mobile service

This sharing matter was brought to the attention of Working Party 8A that is responsible for the mobile service, WP 8D recognized the fact that the band 1 670-1 675 MHz is currently allocated (under RR 5.380) on a worldwide basis for use by administrations wishing to implement aeronautical public correspondence (APC) under the aeronautical mobile service.

ITU-R studies indicated that no APC systems are currently implemented and no future plans exist for implementation of such systems in this band. Therefore, sharing with the MS in the band 1 670‑1 675 MHz does not present any difficulty.

2.2.6
Sharing with space research (passive) service

Though no studies were conducted on the sharing matter between MSS and SRS (passive) during this current ITU-R study cycle, however, operational experience indicates that sharing should be feasible in the sub-band 1 668-1 668.4 MHz. Further studies maybe required to examine the specific sharing conditions relating to this band.

3
Proposals

3.1
Primary allocation to MSS in the band 1 518-1 525 MHz (space-to-Earth)

ARTICLE  5
MOD
ARB/27A28/1

1 350-1 525 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 492-1 518
FIXED

MOBILE except aeronautical mobile
	1 492-1 518
FIXED

MOBILE  5.343

	1 492-1 518
FIXED

MOBILE

	5.341  5.342
	5.341  5.344
	5.341


MOD
ARB/27A28/2

	1 518-1 525

FIXED

MOBILE except aeronautical mobile
MOBILE-SATELLITE
(space-to-Earth) MOD 5.348 MOD 5.348A ADD 5.III
	1 518-1 525

FIXED

MOBILE  5.343
MOBILE-SATELLITE
(space-to-Earth) MOD 5.348 MOD 5.348A ADD 5.III
	1 518-1 525

FIXED

MOBILE

MOBILE-SATELLITE
(space-to-Earth) MOD 5.348 MOD 5.348A ADD 5.III

	5.341  5.342
	5.341  5.344
	5.341


MOD
ARB/27A28/3

5.348
The use of the band 1 518-1 525 MHz by the mobile-satellite service is subject to coordination under No. 9.11A.
Reasons:
Protection of all terrestrial service to be provided by pfd thresholds in Appendix 5.

MOD
ARB/27A28/4

5.348A
In the band 1 518-1 525 MHz, the coordination threshold in terms of the power flux-density levels at the surface of the Earth in application of No. 9.11A for space stations in the mobile-satellite (space-to-Earth) service, with respect to the land mobile service use for specialized mobile radios or used in conjunction with public switched telecommunication networks (PSTN) operating within the territory of Japan, shall be –150 dB(W/m2) in any 4 kHz band for all angles of arrival, instead of those given in Table 5-2 of Appendix 5. The above threshold level of the power flux-density shall apply until it is changed by a competent world radiocommunication conference.

ADD
ARB/27A28/5

5.III
In the band 1 518-1 525 MHz, space stations in the mobile-satellite service shall operate in accordance with the power flux-density limits specified in Appendix 5.
APPENDIX  5  (WRC-2000)

Identification of administrations with which coordination is to be effected or agreement sought under the provisions of Article 9

annex 1

MOD
ARB/27A28/6

TABLE  5-2

	Frequency band
(MHz)
	Terrestrial service 
to be protected
	
Coordination threshold values

	
	
	GSO space stations
	Non-GSO space stations

	
	
	pfd
(per space station)
calculation factors
(NOTE 2) 
	pfd
(per space station)
calculation factors
(NOTE 2) 
	% FDP
(in 1 MHz)
(NOTE 1)

	
	
	P
	r dB/
degrees
	P
	r dB/
degrees
	

	1 518-1 525
	Analogue 
FS telephony

(NOTE 5)
	– 146 dB(W/m2) 
in 4 kHz and 
– 128 dB(W/m2) 
in 1 MHz
	0.5
	– 146 dB(W/m2) 
in 4 kHz and 
– 128 dB(W/m2) 
in 1  MHz
	0.5
	

	
	All other cases

(NOTE 4)
	– 128 dB(W/m2) 
in 1 MHz
	0.5
	– 128 dB(W/m2) 
in 1 MHz
	0.5
	25


MOD
ARB/27A28/7

NOTE 4 – Exceptions for the band 1 492-1 525 MHz are as follows:

4.1
For the land mobile service on the territory of Japan (MOD No. 5.348A): –150 dB(W/m2) in 4 kHz at all angles of arrival is applicable to all satellite space-to-Earth emissions.

4.2
For the aeronautical mobile service for telemetry in the territory of the United States, the requirement for coordination is determined by )the following pfd thresholds, in 4 kHz:



–156
dB(W/m2)
for
0º
≤ δ ≤ 4º



–156.4 + 0.111 δ
dB(W/m2)
for
4º
< δ ≤ 60º



–150
dB(W/m2)
for
60º
< δ ≤ 90º
where δ is the angle of arrival (degrees).

4.3
For the aeronautical mobile service for telemetry on the territory of the administrations listed in No. 5.342: 
–140 dB(W/m2) in 4 kHz at all angles of arrival.
Reasons:
To define the pfd coordination thresholds for the protection of terrestrial services.
SUP
ARB/27A28/8

RESOLUTION  226  (WRC-2000)

Sharing studies for, and possible additional allocations to, the
mobile-satellite service (space-to-Earth) in the 1-3 GHz range,
including consideration of the band 1 518-1 525 MHz
Reasons:
Consequential to the above proposals.
3.2
Primary allocation to MSS in the band 1 668-1 675 MHz (Earth-to-space)

ARTICLE  5
MOD
ARB/27A28/9

1 660-1 710 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 660.5-1 668
RADIO ASTRONOMY





SPACE RESEARCH (passive)





Fixed





Mobile except aeronautical mobile





5.149  5.341  5.379  5.379A


MOD
ARB/27A28/10

	1 668-1 668.4
MOBILE-SATELLITE (Earth-to-space)




RADIO ASTRONOMY





SPACE RESEARCH (passive)





Fixed





Mobile except aeronautical mobile





5.149  5.341 MOD 5.376A  5.379  5.379A ADD 5.JJJ


MOD
ARB/27A28/11

	1 668.4-1 670
METEOROLOGICAL AIDS ADD 5.KKK




FIXED





MOBILE except aeronautical mobile





MOBILE-SATELLITE (Earth-to-space)




RADIO ASTRONOMY





5.149  5.341 MOD 5.376A ADD 5.JJJ


MOD
ARB/27A28/12

	1 670-1 675
METEOROLOGICAL AIDS ADD 5.KKK




FIXED





METEOROLOGICAL-SATELLITE (space-to-Earth)





MOBILE  5.380





MOBILE-SATELLITE (Earth-to-space)




5.341 ADD 5.JJJ


MOD
ARB/27A28/13

	1 675-1 690

METEOROLOGICAL AIDS

FIXED

METEOROLOGICAL-
SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile
	1 675-1 690

METEOROLOGICAL AIDS

FIXED

METEOROLOGICAL-
SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile


	1 675-1 690

METEOROLOGICAL AIDS

FIXED

METEOROLOGICAL-
SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile

	5.341
	5.341  5.377
	5.341

	1 690-1 700

METEOROLOGICAL AIDS

METEOROLOGICAL-
SATELLITE (space-to-Earth)

Fixed

Mobile except aeronautical mobile
	1 690-1 700

METEOROLOGICAL AIDS

METEOROLOGICAL-
SATELLITE (space-to-Earth)


	1 690-1 700

METEOROLOGICAL AIDS

METEOROLOGICAL-
SATELLITE (space-to-Earth)

	5.289  5.341  5.382
	5.289  5.341  5.377  5.381
	5.289  5.341  5.381


	1 700-1 710

FIXED

METEOROLOGICAL-SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile
	1 700-1 710

FIXED

METEOROLOGICAL-
SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile


	1 700-1 710

FIXED

METEOROLOGICAL-
SATELLITE (space-to-Earth)

MOBILE except aeronautical
mobile

	5.289  5.341
	5.289  5.341  5.377
	5.289  5.341  5.384


MOD
ARB/27A28/14

5.376A
Mobile earth stations operating in the bands 1 660-1 660.5 MHz and 1 668‑1 670 MHz shall not cause harmful interference to stations in the radio astronomy service.     (WRC-03)
Reasons:
To ensure protection of radio astronomy stations from interference from MSS MESs.
ADD
ARB/27A28/15

5.JJJ
The use of the band 1 668-1 675 MHz by the mobile-satellite service is subject to coordination under No. 9.11A.  
Reasons:
The reference to No. 9.11A ensures coordination with other MSS systems (GSO or non‑GSO) and other space systems.

ADD
ARB/27A28/16

5.KKK
In the band 1 668.4-1 675 MHz, administrations are urged not to implement new systems in the MetAids service and to take all practicable steps to migrate existing metrological aids service operations from this band as soon as possible but not later than 1 January 2008.
Reasons:
To ensure long‑term protection of MSS space stations, MetAids use of this band must be limited. ITU-R concluded that MetAids operations requirements can be accommodated in the band 1 675-1 683 MHz if an appropriate transition period is given. 

SUP
ARB/27A28/17

RESOLUTION  227  (WRC-2000)

Sharing studies for, and possible additional allocations to, the mobile-satellite 
service (Earth-to-space) in the 1-3 GHz range, including consideration
 of the band 1 683-1 690 MHz

Reasons:
Consequential to the above proposals.
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