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Summary and purpose of document

This document review the status of WRC issues related to the 400.15 - 406 MHz Band.


ACTION PROPOSED

The SG-RFC is invited to note the status of WRC-2003 preparations on agenda item 1.20 that might have impact on the 400.15 - 406 MHz Band.


____________

DISCUSSION

1. WRC-2000 decided to delete Resolution 219 (WRC‑97), "Studies relating to consideration of the allocation to the non‑geostationary mobile‑satellite service in the meteo​rological aids band 405‑406 MHz and the impact on primary services allocated in the adjacent bands", which requested the assessment of meteorological requirements in the band 401 ‑ 406 MHz and the possible transition out of the band 405 ‑ 406 MHz.  This decision was an important achievement for meteorological operations after a tough debate since 1992. 

2. The issue may, however, be reconsidered by WRC-2003 under Resolution 214 (WRC-2000) "Sharing studies relating to consideration of the allocation of bands below 1 GHz to the non-geostationary mobile-satellite service". Resolution 214 states "that WRC-03 be invited to consider, on the basis of the results of the studies conducted within ITU-R and the studies referred to in resolves 1, additional allocations on a worldwide basis for the non‑GSO MSS below 1 GHz"
3. WP 8D is the responsible group for the preparation of the CPM text on WRC-2003agenda item 1.20 "to consider additional allocations on a worldwide basis for the non‑GSO MSS with service links operating below 1 GHz, in accordance with Resolution 214 (Rev.WRC‑2000)."  The Annex includes the draft CPM report text that has been prepared by WP 8D so far.  The SG-RFC may wish to note that not any contribution related to the band 401 ‑ 406 MHz has been submitted to WP 8D.
ANNEX

(Source: WP 8D, October 2001)

draft cpm-03 report text for section 2.7, agenda item 1.20 non‑gso mss service links below 1ghz
2.7
Agenda item 1.20

"to consider additional allocations on a worldwide basis for the non‑GSO MSS with service links operating below 1 GHz, in accordance with Resolution 214 (Rev.WRC‑2000)."

2.7.1
Studies on non‑GSO MSS links (Earth-to-space) sharing with terrestrial services in the band 450‑470 MHz (Resolution 214 (Rev.WRC-2000))

2.7.1.1
Summary of technical and operational studies relevant to sharing between non-GSO MSS Earth-to-space links and the land mobile and the fixed services

There are many kinds of terrestrial systems operating in the band 450‑470 MHz which have varied technical and operational requirements (such as density distributions, necessary C/(N + I) ratios and antenna heights). Therefore, at this time, it might be difficult to provide single value protection or sharing criteria applicable to all such systems. ITU‑R conducted sharing studies relevant to possible additional Earth-to-space allocations to the non‑GSO MSS with a view on a variety of scenarios that were examined with differing technical characteristics for systems in the mobile [and fixed] services and for systems in the mobile-satellite service. 

Sharing studies between non-GSO MSS Earth-to-space links and the land mobile service

Several studies have been carried out between narrow band, FDMA non-GSO MSS Earth-to-space links and land mobile service in the bands 450-470 MHz. In most studies the non-GSO MSS systems have been modelled using MSS networks with 48 satellites, and in one study 81 satellites was used. Both of these MSS networks are defined in Recommendation ITU-R M.1184. The MES antenna heights used in the studies were 1.5 m and 3 m, and MES data rates used were up to 9.6 kbits/s. The mobile earth stations were uniformly distributed over the land area within the satellite beam (12 million km2). 

The studies assumed the following characteristics for the land mobile systems:

(
An analogue, frequency modulation system (or digitally modulated, binary-FSK system); a vertically polarized antenna having 0 dBi gain towards the satellite; 10 m2 antenna height product; minimum received signal power assumed to be (140 dBW; and channel bandwidths of 6.25, 12.5 and 25.0 kHz.

(
Analogue FM or digital modulation; 5 dBi antenna gain toward the horizon; 200 m antenna height resulting in an antenna height product of 600 m2; C/(I + N) of 17 dB and channel bandwidths of 16 and 25 kHz.

(
Digital modulation, 25 kHz channel spacing, 1.5 m mobile antenna height with 45 dBm transmitter power, and 50 m base station antenna height with 40 dBm transmitter power. The second system used digital modulation, 6.25 kHz channel spacing, 2 m mobile antenna height with a maximum of 38.5 dBm transmitter power, and 200 m base station antenna height with 48 dBm transmitter power. The analogue systems used 12.5 kHz channel spacing, 1.5 m mobile antenna height with 38 dBm transmitter power, and 50 m base station antenna height with 38 dBm transmitter power. The threshold of interference in both cases was a carrier-to-interference ratio less than 19 dB.

The statistical simulation model in Recommendation ITU-R M.1039, Annex 3, was used to determine the probability of interference to the land mobile service receivers considering the mobile and base station radio-frequency links, but not addressing the network aspects. Certain operational constraints, such as MES transmission duration and transmission duty cycle limitations were used for the non‑GSO MSS networks in the studies.

The different scenarios studied included MSS uplinks sharing with digital or analogue MS systems only. In addition two different scenarios of a mixed analogue/digital MS system environment were examined:

1)
a geographically mixed environment where analogue and digital MS systems operate in the same frequency band but in different geographical areas; and 

2)
a mixed environment in different frequency band segments where analogue and digital MS systems in the same area operate in different parts of the frequency band shared with the MES uplinks. 

For the range of parameters studied, the modelled probabilities of interference in to a single terrestrial link were between 0.003% and 0.1%. The greatest probability of interference in the results (0.1%) may be viewed (for a 99% availability/1% unavailability MS channel) as a reduction of availability from 99% to 98.9% and a corresponding change in unavailability of 1% increased to only 1.1%.

The studies were conducted without the use of a dynamic channel activity assignment system (DCAAS), as described in Annex 4 of Recommendation ITU-R M.1039, in the MSS network. In an operational MSS system with DCAAS, used to detect and to avoid active MS channels, the probability of interference may be lower than the values calculated in this study. However, low power devices may be of insufficient power for detection by the satellite, thus rendering DCAAS ineffective.

[Note: There are some outstanding issues in the parameters used in the studies, such as the mobile stations transmit power. It is assumed in the studies it is 45 dBm; more typical value would be 33 dBm. More critical parameter is the distribution of the MES; they are distributed over the whole satellite footprint. In this approach the probability of interference is averaged over the whole of the satellite's service area, and it does not consider the effect that would occur if the area were reduced to the size of a single MS's coverage area. Therefore it would beneficial to study a case where a significant number of MES terminals are clustered within a representative metropolitan area. Additional point in the further studies would be that the MES antenna height should be 3 m instead of 1.5 m used in some of the studies.
WP 8A was not able at its meeting (10/2001) to give clear guidance on the MS network aspects of the sharing between MS and MSS, however they pointed out that further studies on MES interference to trunked networks and its control channels remain to be completed.]

Further studies were performed using the analytical method in Annex 1 of Recommendation ITU-R M.1039 to estimate the probability of interference from the non-GSO MSS FDMA narrow-band uplinks into the MS mobile and base station receivers in the band 450-470 MHz. Examples of these MS systems are mobile communication for government use and leaky coaxial cable for the high speed train and their application of the MS systems involves public safety and mass transportation. The non-GSO MSS network has Earth-to-space links from mobile earth stations with antenna heights of 1.5 m. The technical characteristics of the MS systems are those of systems operating in an Asian region. The antenna height of mobile stations is typically 1.5 m and the effective antenna heights of base stations vary from 37.5 m to 1 000 m. Due to the larger antenna height the base stations would suffer more serious interference than the mobile stations in most cases. 
The calculation shows an interference probability of 54% to leaky coaxial cable communication systems and 19% to mobile wireless systems for broadcasting utilities and fixed wireless systems for mobile services. Since they need high reliability in communication, stringent criteria for sharing are required.
[Note: Several difficulties were observed during the 12th Meeting of Working Party 8D with regards to studies performed using Annex 1 of the Recommendation M.1039. The results obtained were only a first approximation, and no more precise calculations were performed, thereby being inconsistent with the recommendations of Recommendation M.1039. One of the cases studied took into consideration an effective base station antenna height of 1000 m. This is a particular situation, and results obtained in this case may not be generalized to apply to the more common cases of lower effective antenna heights.
Views were expressed to the extent that the geographical areas taken into account are not representative in models A and B. In one study (Appendix 4) the calculations appear to be in error.

Conclusions are drawn about the acceptability of the interference based upon high interference probability. However, there are no performance criteria given for the unacceptable probability of interference for the various systems.]

It was found that the probabilities of interference depend in large measure on the assumed distribution of MES in the service area.

It should be noted that in most cases for these applications studied, the radiated power of the MS systems is too low to be detected by the mobile service satellites and it would be difficult to reduce interference probabilities even by using the DCAAS technique. 
[Note: Document 8D/223 provides additional information on the applicability of the Recommendation ITU-R M.1039 - this document is copied in Attachment 24 of this Report.]
Sharing studies between non-GSO MSS Earth-to-space links and the fixed service

[In one study the fixed service (FS) was assumed to have similar characteristics as the MS in the 450-470 MHz band. In this study the non-GSO MSS were assumed to have certain operational constraints including restrictions on transmit duration and duty cycle. Based on the assumption that the characteristics used are appropriate the study concluded that the FS performance objectives were met.] 

[Note: Working Party 9D has pointed out that in the band 148-150 MHz the fixed service can be modelled using typical MS parameters, but at 450-470 MHz they have provided WP 8D typical FS characteristics to be used in the studies, as well as made references to some relevant ITU-R Recommendations, such as ITU-R F.754, F.404 and F.759. 

It should be further noted that the Recommendation ITU-R M.1039 addresses only sharing between the MSS and MS. Therefore, it is very important that the interested parties consider very carefully sharing between MSS and FS so that the sharing studies can be carried out in due time.]

2.7.1.2
Analysis of results of studies

[TBD]

2.7.1.3 Methods to satisfy the agenda item

[TBD]

2.7.1.4
Regulatory and procedural considerations

[TBD]

