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1. Introduction

This contribution presents the results generated by the Monte Carlo simulator that is developed to analyze the effect of mutual interference between the UMTS900 and GSM900 systems for Scenario 1 (i.e., UMTS Macro–GSM Macro in urban area with a 750 m inter-site distance). In this document, we quantify the impact of mutual interference on the UMTS900 FDD (8 kbps speech system) and GSM900 downlinks based on the simulation assumptions agreed upon during the UMTS900 conference calls.

2. Simulation Model and Results

The methodology and assumptions specified in R4-030558 [1] are used in this simulation study. The effective base station antenna gain (i.e., antenna gain minus cable loss) is 12 dBi. The frequency reuse factor employed by the GSM is 4/12. Here, we consider the worst inter-site shifting case in which the GSM base stations are located at the edge of the UMTS cell coverage. 

2.1  UMTS Victim Case

In obtaining the simulation results for the UMTS900 downlink victim scenario, interference from the UMTS900 system to the GSM900 system is not considered. First, we perform simulations for the baseline case in which the WCDMA system operates alone without GSM interference. Based on the simulation results, the baseline WCDMA downlink capacity that maintains 5 % outage probability can be obtained. When the GSM BS interference is taken into account, the BCCH signal is transmitted at the maximum power for each GSM carrier.

Figure 1 shows the UMTS850 downlink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR) for the scenario where the GSM base stations are interfering with the UMTS User Equipment (UE). It is observed that with 30 dB ACIR, the WCDMA capacity loss is about 1.3% in urban area.
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Figure 1: UMTS900 downlink capacity loss versus ACIR for scenario 1
2.2  GSM Victim Case

When running the simulations for the GSM victim scenario, interference from the GSM system to the UMTS900 system is not taken into account. The UMTS system is operated with a loading achieving 5% outage and the GSM system is fully loaded with a power control margin of 5 dB. 

In deriving the GSM downlink outage probability, we considered the TS 25.104 UMTS base station Adjacent Channel Leakage Ratio (ACLR) and a 2.8 MHz centre frequency separation between a UMTS carrier and the closest GSM carrier and. It is defined that the downlink outage occurs when the achieved GSM SINR is 0.5 dB less than the target SINR, 9 dB. Simulation results indicated that the outage probability for the GSM-only system is 0.01% while in the presence of UMTS interference, the outage probability increases to approximately 0.014%. The impact of UMTS BS interference on GSM downlink is not significant.
3. Summary

In this contribution, the downlink simulation results for UMTS900-GSM900 co-existence scenario 1 are presented. Further simulations will be performed to investigate the effect of mutual interference on the uplink and the impact of mutual interference for other scenarios. 

The ACIR required to mitigate inter-system interference can be elected by examining all contributions from interested companies and considering the trade-off among WCDMA capacity loss, guard band, equipment cost and design complexity.
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