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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 5 (i.e., UMTS Macro-cells in an urban area with 750 m inter-site distance co-existing with GSM Micro-cells with a Manhattan grid propagation model with 75 m block size and 15 m street width). In the following, we quantify the impact of mutual interference on the GSM900 uplink and downlink (speech system) based on the simulation assumptions mutually agreed upon during the UMTS900 conference calls.

2. Simulation Model and Results

The methodology and assumptions specified in [1] are used in this simulation study. The effective base station antenna gain (i.e., antenna gain minus cable loss) is 12 dBi for the 3-sector macro-cells, and 6 dBi for the GSM omni-directional micro-cells. The frequency reuse factor employed by the GSM is 8 as described in the assumptions document [1]. Here, we consider the UMTS macro-cells with 1 tier outer cell overlaid with GSM micro-cells in an urban environment.  The GSM micro-cells are laid out in the Manhattan grid model also described in document [1].

2.1  GSM Uplink Victim Case

The interference from the GSM900 system to the UMTS900 system is not taken into account for the GSM Uplink victim scenario.  A baseline simulation is performed for UMTS900 operating with a 6 dB load and without GSM interference.  The GSM900 is then introduced into the simulation, and the impact from UMTS900 uplink onto the GSM900 uplink is recorded.  The GSM system is fully loaded with a power control margin of 5 dB. 

In deriving the GSM900 uplink outage probability, we considered the existing TS 25.101 UMTS User Equipment (UE) Adjacent Channel Leakage Ratio (ACLR) and the TS 05.05 GSM900 RAN Base Station Adjacent Channel Selectivity (ACS) to compute the Adjacent Channel Interference Ratio (ACIR).  Both 2.8 MHz and 4.8 MHz centre frequency separations between the UMTS carrier and the closest GSM carrier are considered.  It is defined that the uplink outage occurs when the achieved GSM SINR is 0.5 dB less than the target SINR, 6 dB.  Simulation results indicated that while in the presence of UMTS interference and a frequency separation of 2.8 MHz (ACIR = ~31 dB), the outage probability increases by approximately 0.6%.  However, with a larger frequency separation of 4.8 MHz (ACIR = ~43), the outage probability only increases by approximately 0.2%.  

Figure 1 shows the GSM900 uplink outage degradation versus Adjacent Channel Interference Power Ratio (ACIR) for the scenario where the UMTS UEs are interfering with the GSM900 Base Station (BTS).
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Figure 1: GSM900 Uplink outage degradation versus ACIR for scenario 5
2.2  GSM Downlink Victim Case

When running the downlink simulations for the GSM900 victim scenario, the interference from the GSM900 system to the UMTS900 system is also not taken into account. The UMTS900 system is operated with a 5% outage and the GSM system is fully loaded with a power control margin of 5 dB. 

In deriving the GSM900 downlink outage probability, we considered the existing TS 25.104 UMTS Base Station Adjacent Channel Leakage Ratio (ACLR) and the TS 05.05 GSM900 RAN User Equipment Adjacent Channel Selectivity (ACS) to compute the Adjacent Channel Interference Ratio (ACIR).  Both 2.8 MHz and 4.8 MHz centre frequency separations between a UMTS carrier and the closest GSM carrier are considered. 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 while in the presence of UMTS interference and a 2.8 MHz frequency separation (ACIR = ~50) the outage probability increases by approximately 0.9%.  With a larger frequency separation of 4.8 MHz (ACIR = ~63), the outage probability only increases by approximately 0.3%. 

Figure 2 shows the GSM900 downlink outage degradation versus Adjacent Channel Interference Power Ratio (ACIR) for the scenario where the UMTS Base Stations (BTS) are interfering with the GSM900 User Equipment (UE).
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Figure 2: GSM900 Downlink outage degradation versus ACIR for scenario 5
3. Summary

In this contribution, the downlink and uplink simulation results for UMTS900 (interferer) interfering with GSM900 (victim) co-existence scenario 5 are presented. 
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