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1. Introduction

The present document belongs to the work item “UMTS 1800” and deals with the coexistence between UMTS (UTRA-FDD) and EDGE (GSM) radio interfaces in the 1800 MHz frequency band.

In order to protect one system against harmful interference from the other system, we propose two methodologies to estimate the ACP (Adjacent Channel Protection) that should be applied between these two radio interfaces so that performance reduction due to coexistence with adjacent frequency allocations is not significant. The ACP accounts for: RF requirement for interfering transmitter outside its operating band and interference protection for interfered receiver.

Methodology to be applied differs from the interference case which is considered:

· UMTS network interfering EDGE network: analysis of the impact of UMTS interference on EDGE coverage reduction

· EDGE network is interfering UMTS network: analysis of UMTS capacity reduction due to EDGE interference

2. UMTS interfering EDGE

The methodology here proposed consists in estimating the impact of the interference generated by an interfering UMTS network on the loss in radio coverage of an EDGE network operating in an adjacent frequency band.

Either for uplink or downlink point of view, EDGE radio coverage is defined by the area for which reference interference level is guaranteed. Coverage probability of a single EDGE network, if it is only subject to its intra-system co-channel and adjacent channel interference, depends on the reuse pattern of the EDGE carriers and also on the considered MCS (Modulation Coding Scheme): reuse factor influence the C/I distribution and MCS influences the reference interference level.

For a given frequency reuse, we estimate the ACP (Adjacent Channel Protection) which is required to be applied between the two adjacent systems to guaranty that the loss in EDGE radio coverage is less than x% (x to be defined) for any MCS.

3. EDGE interfering UMTS

This methodology consists estimating the ACP for which maximum capacity of an UMTS network is reduced by less than y% (y to be defined) because of an interfering EDGE network operating in an adjacent frequency band.

Characterization of the maximum capacity in UMTS differs from uplink or downlink situations:

· In uplink case (i.e. EDGE UE interferes Node B), noise rise at the Node B is linked to the load of the cell and can be seen as the sum of different sources of interference:

· “Intra-interference” is the interference generated by UMTS UEs connected to the considered Node B

· “Extra-interference” is the interference generated by UMTS UEs connected to other Node B

· “Inter-interference” is the interference generated by UEs belonging to a co-located network (EDGE in our case). This level may be mitigated  by considering a sufficient ACP between the two systems.

· N0 is the thermal noise received in the Node B bandwidth

Maximum capacity is reached when total interference at the Node B corresponds to a noise rise of 6dB.

· In downlink case (i.e. EDGE BS interferes UMTS UE), capacity is limited by the maximum output power of the Node B. It is shared between common channel power and the traffic channels power which is distributed among UEs. A Node B is said saturated when required output power exceeds its maximum output power. Maximum capacity is the load for which 95% of the time Node B is not saturated.

4. Conclusion

Two methodologies have been proposed in this document to determine RF requirements in order to ensure interference free coexistence between UMTS and EDGE radio interfaces in case of operation in adjacent frequency bands.

A further coexistence study will require to define the most relevant and critical coexistence scenarios between these two systems. System scenarios discussed in document 3GPP 25.942 ([RD1]) and used to develop UTRA standard, can been considered as a basis for this purpose. Moreover, limits of acceptable performance outage (i.e. loss in EDGE radio coverage (x%) and loss in UMTS maximum capacity (y%)) involved by the inter-system interference need to be precisely characterized.
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