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1. Introduction

This document presents preliminary results of Monte-Carlo simulations on coexistence between UMTS and GSM/EDGE radio interfaces operating in adjacent frequency bands within the 1800 MHz band.  The case of UMTS victim of EDGE interference in the downlink scenario (i.e. UMTS user equipment are interfered by EDGE base stations) is exposed.

2. Simulation assumptions

Simulation assumptions are based on those exposed in Tdoc R4-01800-008 and on those exchanged on the e-mail reflector. Besides, some additional considerations have been taken into account for both systems:
· GSM/EDGE

· Carriers and ACIR: four 200 kHz carriers with 600 kHz carrier spacing are assigned to each EDGE base station. For each carrier, same value of ACIR has been assumed. It is in fact a worst case interference consideration.

· Power control: in EDGE, the dynamic resource allocation in uplink is performed by the base station by transmitting at full power the USF (Uplink State Flag) on the downlink radio blocks. Indeed, this information should be received by all the mobile stations in the cell. Consequently, downlink power control is not implemented in EDGE base station.

· Load: Maximum loading is assumed, i.e. all time slots of all carriers are used.

· UMTS

· Maximum downlink capacity: the maximum downlink capacity for UMTS is defined as the load for which the probability that a Node B is saturated, is less than 5%. A Node B is said to be saturated when the required output power exceeds its maximum output power.

· Power control: a power control with step size of 1dB is assumed (it is not an ideal PC).

3. Simulation Results

Both systems consist in 36 hexagonal cells of 577 m radius. The wrap around technique is employed. The worst case inter-site shifting (i.e. one cell radius) between the two systems is applied.

The figure below gives, for different ACIR on EDGE carriers, the loss in the maximum UMTS downlink capacity due to the EDGE interference.
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Figure 1: Influence of the ACIR on EDGE carriers on the UMTS downlink capacity

This curve shows that a 34 dB ACIR should be applied on the EDGE carriers in order to guaranty an outage of 5 % on the UMTS downlink capacity.

However, this result should be mitigated. Indeed, maximum loading and no power control have been assumed at the EDGE base stations. Consequently they are continuously transmitting at full power on the four carriers. It is therefore a worst case interference situation. Moreover, the same ACIR has been considered on each carriers of the EDGE system. Thus, the required ACIR of 34 dB can be reduced by 6 dB in case of a single carrier per base station.

4. Conclusion

In a worst case of EDGE interference (four carriers per base station, same ACIR for each carrier, no PC, inter-site shifting of one cell radius), we demonstrate that an ACIR of 34 dB between EDGE base stations and UMTS user equipment is needed for achieving a maximum loss of 5 % in UMTS downlink capacity. In case of a single EDGE carrier operation in base station, this value can be reduced by 6 dB.

Further simulations will consider new assumptions (a specific ACIR for distant carrier, …), and new scenarios (uplink case as well as EDGE victim of UMTS interference).
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