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1. Introduction

This contribution presents the Monte Carlo simulator results that are generated to analyse the effect of mutual interference between the UMTS1800 and GSM systems operating in adjacent frequency bands and the macrocellular environment. In this document, we assess the impact of GSM base station interference on the UMTS FDD (8 kbps speech system) uplink capacity and the impact of UMTS FDD base station interference on the GSM uplink Signal to Interference plus Noise power Ratio (SINR). 

2. Simulation models and results

The methodology and assumptions specified in TR 25.942 2.3.0 /1/, Tdoc R4-15(01)0076 /2/, /3/ and Tdoc R4-17(01)0629 /4/ are used in the simulation study. The simulated cell layout is a cell cluster that consists of 36 WCDMA and 36 GSM base stations with the 3-sector antenna configuration and wrap around technique. The inter-site distance is 5 Km for WCDMA cells (the same for GSM cells). The frequency reuse factor employed by the GSM is 4/12. Here, we consider the worst intersite shifting case in which the GSM base stations are located at the edge of the UMTS cell coverage. 

2.1  WCDMA victim scenario

In obtaining the simulation results for the WCDMA victim scenario, interference from the WCDMA system to the GSM system is not considered. It is assumed that one carrier is active per GSM base station. Each GSM carrier is fully loaded and a power control margin of 5 dB is taken into account. 

First, we perform simulations for the baseline case in which the WCDMA system operates alone without GSM interference. Based on the simulation result, the baseline WCDMA uplink capacity that maintains a 6 dB receiver noise rise can be derived. Figure 1 shows the WCDMA uplink capacity loss versus Adjacent Channel Interference Power Ratio (ACIR) for the WCDMA victim scenario where the interference from GSM mobiles to WCDMA base stations is present. It is observed that with 20 dB ACIR, the WCDMA capacity loss is about 24%; if the ACIR increases to 35 dB, the WCDMA capacity loss becomes 2.3%. 

If the number of fully loaded GSM carriers per base station increases from 1 to 6 (assuming that the GSM system operates in a 15 MHz downlink/15 MHz uplink block), then the curve of WCDMA uplink capacity loss will shift to the right by 1.3 dB due to the frequency reuse pattern of 4/12 and the ACIR slope of 0.5 dB/200 kHz. For example, as the ACIR equals 35 dB, the WCDMA capacity loss is 2.3 % with only the closest GSM carrier active or 2.9% with 6 GSM carriers active.
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Figure 1: WCDMA uplink capacity loss versus ACIR with GSM interference

2.2  GSM victim scenario

When running the simulations for the GSM victim scenario, interference from the GSM system to the WCDMA system is not taken into account. The WCDMA system is loaded with the baseline uplink capacity. For each GSM base station, one carrier is active and fully loaded, and a power control margin of 5 dB is taken into account. 

Figure 2 shows the Cumulative Distribution Function (CDF) of GSM uplink SINR with and without the WCDMA base station interference. In deriving the CDF, the WCDMA mobile ACIR in the Appendix is considered, and the closest GSM carrier is 2.7 MHz away from the WCDMA carrier. It is defined that the uplink blocking occurs when the achieved GSM SINR is 0.5 dB less than the target SINR, 6 dB. Figure 2 indicated that the CDFs of GSM SINR with and without UMTS interference are about the same. Therefore, the impact of UMTS interference on the GSM uplink is not significant.
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Figure 2: Cumulative Distribution Function of GSM uplink SINR for the GSM victim scenario

3. Conclusions

In this contribution, we present the simulation results for the impact of inter-system interference on the uplink of two scenarios: the WCDMA victim scenario in which the GSM mobiles interfere with the WCDMA base stations and the GSM victim scenario in which the WCDMA User Equipment (UE) interfere with the GSM base stations. The ACIR required to mitigate inter-system interference can be elected by examining all contributions from the ad hoc group and considering the trade-off among WCDMA capacity loss, guard band, equipment cost and design complexity.
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Appendix 

Table 1: ACIR values for the scenario in which the WCDMA UEs are interfering with GSM base stations

Carrier Spacing (MHz)
Uplink ACIR (dB) Measured in a 200 kHz Band

2.7
29.8

2.9
32.8

3.1
35.8

3.3
38.8

3.5
41.8

3.7
42.2

3.9
42.4

4.1
42.6

4.3
42.8

4.5
43.0

4.7
43.2

4.9
43.4










