Draft CEPT Brief on Agenda item 1.16

Agenda item 1.16 :  To consider allocations on a world-wide basis for feeder links in bands around 1.4 GHz to the non-GSO MSS with service links operating below 1 GHz, taking into account the results of ITU-R studies conducted in response to Resolution 127 (Rev.WRC-2000), provided that due recognition is given to the passive services, taking into account No. S5.340;

Issue

The revised Resolution 127 (WRC-2000), developed at WRC-1997, particularly focuses on the bands 1 390-1 393 MHz (proposed direction E-s) and 1 429-1 432 MHz (proposed direction s-E) in order to provide allocations for feeder links of the Mobile-Satellite Service with service links operating below 1 GHz to give relief to the frequency congestion found in those bands.  The Report of the 1999 Conference Preparatory Meeting (CPM-99) stated that the Radiocommunications Bureau has identified 25 NGSO MSS networks as at 26 November 1999, at frequencies below 1 GHz, at some state of co-ordination under No. S9.11A, and that many cannot be implemented in the existing allocations because of a lack of available spectrum 

  
To determine the feasibility of new allocations for MSS feeder links near 1.4 GHz the protection of the band 1 400-1 427 MHz from unwanted emissions from MSS feeder link earth stations and satellites as well as the protection of services already allocated in the bands 1 350-1 400 MHz and 1 427-1 452 MHz need to be taken into account.

Preliminary CEPT position

- Administrations, Manufacturers, Operators and/or other interested parties are invited to present recent information indicating a need for feeder links for non-GSO-MSS systems operating below 1 GHz, such as data on market developments, figures on amount of traffic and number of terminals, and market plans for non-GSO MSS systems operating below 1 GHz, to enable CEPT to consider an allocation for related feeder links.

- Any possible allocation shall protect the existing services, in particular the fixed service operating co-frequency and the passive services operating in the nearby band 1400 – 1427 MHz.

Background

Allocation scenario

The frequency band 1 350 – 1 400 MHz is in Region 1 allocated on a primary basis to the fixed, mobile and radiolocation service, while the band 1 370 – 1 400 MHz is in all three Regions on a secondary basis allocated to the space (passive) service and earth exploration-satellite (passive) service.  In addition, in 8 Region 1 (5 CEPT)  countries  existing installations of the radionavigation service may continue to operate in the band 1 350- 1 400 MHz.

The band 1 400-1 427 MHz is allocated to the earth exploration-satellite (passive) service, the radio astronomy service and the space research (passive) service.  For the radio astronomy service this band is the most important band for studies of the hydrogen line and for continuum observations.  This band is also used world-wide for the Very Long Baseline Interferometry (VLBI) technique which is utilised for radio astronomical studies requiring the highest angular resolution. This band is one of the few bands for which footnote S5.340 prohibits all emissions, emphasising its particular importance for the science community.

The band 1427-1452 MHz is allocated on a primary basis to the fixed and mobile service and the space operation service (E-s) (1427-1429 MHz only).  In 8 Region 1 (4 CEPT) countries the band 1429-1535 is also allocated on a primary basis to the aeronautical mobile service exclusively for the purposes of aeronautical telemetry within the national territory. 

Interim results of sharing studies within ITU-R 

The compatibility issue of agenda item 1.16 with regard to the feeder links needs to be divided into five main categories of compatibility issues:

1. Earth exploration-satellite (passive) and space research (passive) services

MSS downlink: the maximum amount by which the passive sensor interference threshold is exceeded is about 73 dB if the sensors were operated in the same frequency band as the MSS downlinks. Since the sensors operate in the nearby 1400 – 1427 MHz band, separated by a minimum of 2 MHz from the nearest MSS carrier, the amount of suppression of out-of-band MSS emissions must be about 73 dB.

MSS uplink: the analysis shows that an out-of band suppression of 128 dB would be required to protect a passive sensor operating in the band 1400 – 1427 MHz from six stations, each using thirty 100 kHz carriers (in the band 1390 – 1393 MHz). Interference from MSS uplinks in the band 1390-1393 MHz to passive sensors in the band 1370-1400 MHz, which is allocated to the EESS on a secondary basis, would be severe.

In summary: ITU-R studies carried out up to now show that the proposed new allocations are not compatible in co-frequency operation with the secondary EESS allocation in the band 1370 – 1400 MHz.

In any case, the largest possible frequency separation from the passive service band would be preferable. Also, any possible allocation should be accompanied with regulatory constraints on out-of-band emissions falling in the band 1400 – 1427 MHz, in order to protect the EESS/SR.

2. Radio astronomy service

MSS downlink: 

The appropriate attenuation requirements exceed by a large factor the value specified for the space services in Appendix S.3 (43 + 10log P or 60 dB).

Typically, the required attenuation for a network of satellites might be 80-90 dB. Such values are not characteristic for satellites operating in nearby frequency bands, but may become obtainable by using emerging technology, according to MSS operators.

There is concern in WP 7D that the introduction of a new downlink allocation close to a radio astronomy band is contrary to the working party ethos of promoting improved spectrum planning in which such associations are avoided to the greatest extent practicable.

MSS uplink: for MSS uplink transmissions operating in the band 1390 – 1393 MHz, detrimental interference to radio astronomy observatories operating in the bands 1330 – 1400 MHz or 1400 – 1427 MHz can be prevented by a combination of geographic location, protection (i.e. exclusion) zones around observatories, and appropriate attenuation of unwanted emissions.

In summary: also in this case, the largest possible frequency separation from  the passive service band would be preferable and any possible allocation should be accompanied with regulatory constraints on out-of-band emissions falling in the band 1400 – 1427 MHz in order to protect the radio astronomy service, analogue to a footnote containing epfd limits for emission levels detrimental to radio astronomy. (WP7D has accepted the epfd concept, as well as a related  maximum allowable data loss, compared to the level of detrimental interference given in Recommendation ITU-R RA.769, of 2% per non-GSO constellation). 

3. 
Fixed service
Co-ordination between terrestrial stations of the fixed and radiolocation service and the MSS feeder links earth stations can be done in the usual manner.

However, fixed services are operated in accordance with the channel plans given in ERC Rec. T/R 13-01 and Rec. ITU-R F.1242; the plan is based on a duplex pairing of 52 MHz. The proposed frequencies for the MSS links do not follow this arrangement, which may complicate the co-ordination.

Should this co-ordination burden be a problem, a solution would be to select an allocation for MSS feeder links in line with the FS channel plan, such as 1390 – 1393 MHz x 1442 – 1445 MHz. This would in addition increase the frequency separation between the downlink and the passive allocations in the band 1400 – 1427 MHz.

With regard to downlinks it is preferred to define pfd limits as hard limits instead of using co-ordination thresholds. These limits should be more stringent than in nearby MSS frequency bands (-164/-149 dBW/m²/4 kHz) instead of (-154/-144 dBW/m²/4 kHz). This should not cause any serious difficulties to the MSS since the earth stations will be limited to gateways, with high antenna gain.

4.
Mobile service

The characteristics of the mobile service operating in these frequency bands are yet to be determined.

5. 
Radiolocation service
In order to avoid co-ordination burdens, the number of feeder link earth stations should be limited

6. 
General conclusion

A general conclusion regarding compatibility is that further studies as well as mandatory pre-launch measurements with equipment having final operational characteristics, are required to demonstrate that sufficiently protective levels of unwanted emissions can be achieved in practice, and that these levels can be maintained during the operational life of the spacecraft. 
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Actions to be taken

Parties interested in an allocation for feeder links for non-GSO MSS systems operating below 1 GHz have to present relevant information to CEPT.

Contributions to 7C, 7D, 8D and 9D to specify protection requirements of other services.
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