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1. Introduction

Results of simulations aimed at evaluating the impact of interference generated to a GSM system by an adjacent WCDMA system on the downlink have been presented during the last WG4 meeting in Boston [1]. These results show that with an interference-limited scenario (cell radius of 577 m) the impact on the GSM system is not significant. 
In [2] it is suggested that this impact could become significant for larger cell sizes (coverage-limited scenario) if no guard band exists between the systems. The goal of this document is to investigate, using a Monte-Carlo simulation methodology, if this concern is justified.
2. Assumptions

The assumptions for these simulations are the same as those summarized in [3], except for the cell radius which is increased to 2400 m. Results have been generated for GSM power control disabled. The frequency offset of the first adjacent GSM carrier is set to 2.6 MHz and the ACIR values have been set accordingly [2].
3. Results
SIR distributions

The Figure below shows the SIR distributions with and without WCDMA interference.
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The Figure shows that the outage rate (SIR < 8.5 dB) increases from 4.4% to 4.9% when WCDMA interference is added. While the effect is more important than with the case with smaller cell radius (577 m), it is still small. Interestingly, the distributions tend to get closer for high SIR values. This can be attributed to the relative placement of the base stations of both systems (worst-case un-coordination) which creates a larger impact to the users that are far from their serving base station. A consequence of this is that the presence of the WCDMA system will probably not limit significantly the area where one would eventually use higher MCS schemes in a GPRS/EDGE system. 
Spatial distribution of outages

Information about the positions of users in outage has been collected during the simulations. The Figure below shows the outage probability in annuli around the WCDMA base station. The abscissa is the fraction of the area of the cell in the interior of the annulus.
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Two things may be noticed on this graph:

1. The outage rate in the reference case (without WCDMA) increases as one moves toward the position where the WCDMA BS would be located. This is because this point corresponds to the limit of the cells (anti-location scenario). Thus even without WCDMA interference the quality of service is not uniform over the whole area.

2. In 95% of the area there is no significant difference in outage rate between the reference case and the case where WCDMA interference is present. In about 1% of the area around the WCDMA BS the outage rate becomes quite high, and users on this carrier would probably have to be transferred (intra-cell handover) to another carrier of the same serving BS to get acceptable service. Note that this second carrier would most probably be clear from WCDMA interference given the larger carrier spacing.
4. Conclusion
The presence of WCDMA BS with the currently specified emission mask would create a very small increase of the overall outage rate of a GSM system deployed in a totally uncoordinated fashion and at a spacing of 2.6 MHz for the first adjacent carrier. However, it would probably not be possible to get acceptable service on one of the GSM carriers in regions around WCDMA BSs representing about 1% of the coverage area.
Based on these results it is believed that it would be possible to deploy WCDMA in a band adjacent to a GSM system without additional guard band and without modifying the spectrum emission mask of the BS.
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� Note that introducing GSM to WCDMA interference would probably not change the results significantly since the number of WCDMA users required to obtain an outage of 5% is then lower, leading to approximately the same average output power from the WCDMA BSs. At the 5% outage level, the average output power of the WCDMA BSs is around 42.2 dBm regardless of the GSM interference.
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