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1. Introduction

The band 3.4-4.2 GHz is among the candidate bands for terrestrial IMT under
consideration within the ITU and CEPT. This paper looks at the feasibility of the use of
3.4-4.2 GHz for IMT in the CEPT countries, based on the need to adequately protect
existing FSS operations in the same band.

2. Required separation distances

For international coordination of terrestrial services with FSS earth stations, coordination
areas are determined by Appendix 7 of the Radio Regulations. For inland paths, the
coordination distances are typically several hundred kilometres and for sea paths the
coordination distances may be more than 1000 km. Actual required separation distances
should be based at least in part on the criterion used in Appendix 7 but the actual
separation distance for an IMT-Advanced station would often be less than these
coordination distances as a consequence of characteristics specific to the particular station
and its location. For example, the use of detailed terrain data can lead to smaller
distances. However the Appendix 7 coordination distances can be considered upper
bounds of the required separation distances for terrestrial stations.

Typical separation distances for IMT-Advanced systems are under study in CEPT and
ITU-R. The sharing studies have started relatively late in the process and are not
complete. Numerous studies related to the required separation between IMT-Advanced
stations and FSS earth stations were presented at the recent meeting of WP 8F in Denver.
The results are summarised in 8F/TEMP/432 and show a wide range of values, depending
on assumptions made in the separation distance calculations. However, it is apparent that
the greatest separation distances are required for IMT-Advanced base stations. For these
stations the required distances, depending on assumptions, range from several tens of
kilometres to several hundreds of kilometres.

Despite the disparities in the results, it can reasonably be concluded that distances
applicable to the national coordination of IMT base stations would be over 100 kilometres.
Within this distance, it could be feasible to deploy IMT base stations, for example by the
use of mitigation techniques employed by IMT systems. If there are mitigation techniques
that could permit IMT base station operation significantly closer than 100 km, the burden is
on IMT proponents to show how this might work. So far, there is no evidence of these
techniques or their impact.

To give a rough guide to the extent of geographic limitations on IMT, a distance of 100 km
can be taken. In some cases, IMT base stations beyond this distance would exceed the
protection requirements for earth stations and could not be deployed. In other cases, IMT-
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Advanced base stations within this distance would be able to meet the protection
requirements on the earth station and could be deployed. A figure of 100km can therefore
be used to give a reasonable overall indication of the typical areas within which
deployment of IMT-Advanced base stations will not be possible or would be severely
constrained.

3. European earth station operations.

C-band earth stations are operated in Europe by a many different operators. Based on
information available to SAP REG and ESOA members, more than 260 C-band earth
station locations in Europe have been identified to date. SAP REG is continuing to collate
data and an updated version of Figure 1 may be provided at a later date.

Other earth stations exist for which the locations are not known to ESOA and SAP REG
members. Receive only earth stations are in use and in most countries they are exempt
from licensing in accordance with ERC/DEC/(99)26. Hence their locations are often
unavailable. Furthermore, there are military users of C-band FSS networks who often do
not make available the locations of their earth stations.

At many of these locations there are several earth station antennas, which can operate to
satellites at a range of azimuths and elevation angles. Earth station operations typically
require the ability to switch from one satellite to another or from one transponder to
another. Hence most earth stations would reasonably require protection throughout the
band 3.4-4.2 GHz and on the basis of operating to GSO satellites within a range of the
geostationary arc.

Based on the guide figure of 100 km zones around each earth station, the following figure
shows the areas likely available for IMT-Advanced networks.



Figure 1 (ES locations: data as available 6 Sept 20  06)

4. FSS downlink emissions

Downlink emissions from FSS satellites operating in the band 3.4-4.2 GHz would be
received by any new terrestrial systems. Power flux density limits exist in the ITU Radio
Regulations and these allow both FSS and fixed service operations, with acceptable
constraints on both services. Studies related to the adequacy of the current pfd limits are
underway within ITU-R and CEPT but, like the studies related to protection of FSS earth
stations, are not complete. Some studies have suggested that interference from FSS
space stations would exceed the interference criteria for some IMT-Advanced stations.
SAG REG strongly rejects any suggestion that the current pfd limits may be tightened to
accommodate a new service, especially one which is currently allocated on a secondary
only basis.

5. Discussion

With reference to Figure 1, it is apparent that large geographic areas fall within the red
zones where IMT operation will be impossible or will be severely constrained. These
zones include areas of high population densities (e.g. London, Paris, Berlin). In some
countries, for example Italy and Spain, there is relatively little green area and most of the
country is within the red areas.



The current 2G and 3G mobile networks are characterised by their wide geographic
availability. Indeed, it has been a requirement for operators to ensure that their services
are available to large percentages of the population (80% population coverage in the case
of UK 3G licences). In most European countries, such levels of coverage in both
geographic terms and in population terms would not be possible in the band 3.4-4.2 GHz.
Furthermore, if new mobile networks were to be deployed in the green areas, this would
limit the possibilities for new FSS earth stations in Europe, since coordination of a new
earth station with a high density mobile network would most likely be impossible.

It is notable that one of the objectives in identifying bands for systems beyond IMT-2000 is
that “frequency bands should be identified globally in order to facilitate the global roaming
and reduction of equipment-cost through economies of scale” (source: CEPT brief).
Almost all countries of the world have C-band earth stations, and many parts of the world
make greater use of C-band than Europe — see Figure 2. Hence the constraints on IMT
networks from FSS earth stations are likely to be even more significant in other parts of the
world. Itis presumably for this reason that Brazil and the Arab countries, for example,
have taken positions against the identification of this band for IMT.

(Source: Futron — 2003)
Figure 2 — Global FSS usage

6. Conclusions

If the band 3.4-4.2 GHz were to be used for IMT-Advanced systems, large and important
geographic areas of Europe would be excluded. This would appear to preclude the use of
this band for future IMT systems. It does not serve anyone’s interests to identify a band
for IMT if it cannot realistically be used as such.

If however, terrestrial mobile systems were to be deployed in the areas where protection of
existing FSS earth stations can be assured,; this would severely constrain the ability of the
FSS to deploy new earth stations, leading to an effective freeze on the current
deployment. For these reasons, SAP REG considers that the band 3.4-4.2 GHz cannot be
considered a suitable band for IMT systems and should be dropped for the list of
candidate bands.



