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	Summary:

	This document provides some background information on the use of the frequency band 2 200-2 290 MHz and highlights the complexity of sharing the band with high-density mobile apllications. Since there is a relation between this band and the equivalent uplink in the frequency band 2 025-2 110 MHz this band is also addressed in this document.

	Proposal:

	With regard to the Correspondence Group activities regarding the unpaired terrestrial 2 GHz bands (1 900-1 920 MHz and 2 010-2 025 MHz) also the possibility of external pairing has been discussed, e.g. pairing of 2 010-2 025 MHz with 2 200-2 215 MHz. Therefore:
WG FM is kindly invited to take into account the information as provided below on the frequency bands 2 025-2 110 MHz / 2 200-2 290 MHz.



	Background:

	Space Services

The frequency band 2 200-2 290 MHz is allocated to space operation service (space-to-Earth) (space-to-space), the earth exploration-satellite (service space-to-Earth) (space-to-space), the the space research (space-to-Earth) (space-to-space), the fixed service and the mobile service. In order to ensure compatibility between the space services and the mobile service, provision 5.391 states that in making assignments to the mobile service in the bands 2 025-2 110 MHz and 2 200-2 290 MHz, administrations shall not introduce high-density mobile systems, as described in Recommendation ITU-R SA.1154, and shall take that Recommendation into account for the introduction of any other type of mobile system.
In the frequency band 2 200-2 290 MHz space agencies around the world have deployed Earth stations to receive telemetry and ranging signals from nearly all their satellites operating under the SRS/EESS. Most of the SRS/EESS satellites operating in this band are non GSO satellites and operating down to 5 degrees elevation. This fact, combined with the low pfd limits imposed by Article 21 of the Radio Regulations, makes the receiving Earth station rather sensitive to interference from terrestrial systems. The bandwidth used for scientific missions is up to 6 MHz and the number of systems using the 2 200-2 290 MHz band is expected to continue to increase in the future. A list of Earth stations currently operated in Western Europe can be found in the Annex.

In addition to space-to-Earth links, several space agencies have deployed data relay satellites on the geostationary orbit in order to increase data availability from low Earth orbiting satellites. The antenna diameters of data relay satellites range between 3 and 5 metres with a significant footprint on the Earth’s surface and hence being very vulnerable to aggregate interference from a large number of terrestrial sources.
The frequency band 2 025-2 110 MHz is the equivalent uplink band to the frequency band 2 200-2 290 MHz. The frequency band 2 110-2 120 MHz, which is also allocated to the space research service (deep space) (Earth-to-space), is intended for use, on a worldwide basis, by admini​strations wishing to implement IMT. Such use shall not preclude the use of this band by other services to which it is allocated. However, in practice there are no licenses given to space services any longer in order to avoid interference to IMT systems.  This band is de facto not available any longer for space science use and has been abandoned by the space science community. Moreover, some administrations require a guard band of 10 MHz to protect IMT systems just outside an Earth station from unwanted emissions, so that even the band 2 100 – 2 110 MHz is not available in some countries. Considering that a typical global network consists of 3 Earth stations around the world with a separation of preferably 120°, the unavailability of a frequency in one country hosting an Earth station of a network means in practice that this frequency cannot be used in any other station of the network.
For coherence reasons required for ranging functions, the ratio for pairing between the downlink in the frequency band 2 200-2 290 MHz and the uplink in the frequency band 2 025-2 110 MHz must be exactly 240/221. This means in practice that use of the band 2 200–2 215 MHz by IMT systems would automatically result in unavailability of the paired band 2 025–2 040 MHz.
All space agencies rely heavily upon the availability of the 2 025-2 110 MHz and 2 200-2 290 MHz bands to conduct their missions, including manned and unmanned missions, fundamental scientific research, observing both the Earth and space environments, and making an expanding contribution to the knowledge base of ecological conditions.
In addition the frequency band 2 200-2 290 MHz is used for Telemetry, Tracking and Command (TT&C) for non-scientific satellite systems during launch, orbiting and emergency situations. It should be further recognised that deliberate, controlled de-orbiting of large mass spacecraft can best be executed relying on communications systems using frequency bands near 2 GHz which provide all-weather, reliable communications characteristics. The bandwidth used for such missions is typically up to 1.5 MHz. 
In order to protect applications in the space services the accumulated power level at the input of a receiver of an receiving Earth station shall not be higher than -216 dB(W/Hz) for more than 
0.1 % of the time. (Note: Recommendation ITU-R SA.1154 is incorporated by reference in the Radio Regulations and has therefore a mandatory nature in comparison to a general ITU-R Recommendation)
Terrestrial Services
In Germany the use of the frequency band 2 200-2 290 MHz for terrestrial services is exclusively limited to mililtary applications. Today it can be seen that due to the combined use of the band by services described above and the use by military applications that the band 2 200-2 290 MHz is already heavily loaded. Space services and military applications need to be coordinated with great effort to enable the operation of all applications without interfering each other. Due to technological developments the bandwidth requirements for military systems (e.g. intelligence systems, mobile broadband ad-hoc networks, data-transmission from and to autonomous networks, etc.) will increase the burden of coordination.
Conclusion

Taking the above into consideration, a sharing of the frequency band 2 200-2 290 MHz, or parts of it, with high-density mobile networks for commercial applications on top of the exsiting usage of the band will constrain to a large extent the use and the future development of this band which is vital for all incumbent users and their applications.



ANNEX

List of stations used by ESA or cooperating space agencies
in Western Europe
	Location
	Latitude
	Longitude
	Country
	Operator

	Kiruna/Salamijärvi
	67° 51' 26" N
	20° 57' 57" E
	Sweden
	ESA/SSC

	Kiruna/Esrange
	67° 53′  N
	21° 4′ E
	Sweden
	ESA/SSC

	Svalbard
	78° 13' 18" N
	15° 24' 03" E
	Norway
	KSAT/EUMETSAT

	Tromso
	69  36‘ 44“ N
	18  56‘ 30“ E


	Norway
	KSAT

	Surrey Guildford
	TBD
	TBD
	UK
	SSTL

	Villafranca
	40° 26' 33" N
	03° 57' 06" W
	Spain
	ESA

	Cebreros
	40° 27' 15" N
	04° 22' 03" W
	Spain
	ESA

	Robledo
	40° 25' 43" N
	04° 14' 57" W
	Spain
	NASA

	Maspalomas
	27° 45' 46" N
	15° 38' 02" W
	Spain (Canary Islands)
	INTA/Eumetsat

	Redu
	50° 00' 07" N
	05° 08' 43" E
	Belgium
	ESA

	Monte da Flores
	36° 59' 49" N
	25° 08' 09" W
	Portugal (Azores)
	 

	Aussaguel
	43° 25' 26" N
	01° 30' 22" E
	France
	CNES

	Neustrelitz
	53° 19' 47" N
	13° 04' 12" E
	Germany
	DLR

	Weilheim 
	47° 52' 55" N
	11° 04' 54" E
	Germany
	DLR

	Berlin-Adlershof
	52° 26' 16" N
	13° 32' 51" E
	Germany
	DLR

	Usingen
	50° 20' 03" N
	08° 29' 00" E
	Germany
	Media Broadcast/Eumetsat

	Brandenburg
	52° 24' 37'' N
	12° 33' 51'' E
	Germany
	Rapid Eye

	Gelsdorf
	50° 34' 09'' N
	07° 02' 09'' E
	Germany
	Government

	Leeheim
	49° 51' 14'' N
	08° 23' 58'' E
	Germany
	Government

	Fucino
	42° 03' 32" N
	13° 37' 30" E
	Italy
	ASI/Eumetsat

	Torrejon de Ardoz
	40° 27' 32" N
	03° 28' 18" W
	Spain
	INTA/Eumetsat

	Cheia
	45° 28' 01" N
	25° 18' 03" E
	Romania
	Eumetsat
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