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1. Introduction

This contribution presents the outcome of UMTS1800/GSM coexistence Monte-Carlo simulations, for the downlink scenarios only. The assumptions used are as per Tdoc R4-1800 008 and subsequent reflector contributions. These are recalled in Tdoc R4-010076.

2. WCDMA victim scenario

These simulations have been run using a WCDMA and a GSM network of 36 cells each. Both networks are worst-case uncoordinated (shift of one cell radius). Without any GSM interference, the number of WCDMA users such that the outage is 5% is about 60 users per cell. Figure 1 below shows the capacity loss when one adds the interference from GSM base stations.
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Figure 1.  Simulation results for the WCDMA victim scenario.

The results above are for one carrier per GSM base station. The effect of three other GSM carriers would be to shift the ACIR axis by a maximum of 0.9 dB (i.e. assuming constant ACIR versus frequency slope, and that the other carriers behave like BCCH carriers).

Some interesting side results related to the spatial distribution of outages have also been obtained. Figure 2 shows the outage rate within the set of disks centered on GSM base stations, as a function of the radius of these disks.
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Figure 2. Outage rate within areas in the vicinity of GSM aggressing base stations.

These results show that the immediate area surrounding a GSM base station is not significantly worse than elsewhere, if the ACIR to the closest GSM carrier is 30 dB or more.

3. GSM victim scenario

These simulations have been run with the set of ACIR values (for WCDMA aggressing GSM) based on the out-of-band emissions of the WCDMA BS carrier (see Appendix). It is assumed that the closest GSM carrier is spaced 2.7 MHz from the WCDMA carrier. The number of cells is the same as in the WCDMA victim case. The WCDMA network was loaded to obtain a 5% outage rate for the WCDMA users. No interference from GSM to WCDMA was introduced
. The GSM network is fully loaded. Results have been obtained for both GSM power control active (as per agreed assumptions) and inactive.

3.1 GSM PC active

The cumulative distribution of the SINR that is obtained with and without WCDMA interference is shown in Figure 3 below.
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Figure 3. Cumulative distribution of the SINR of GSM users (PC active).

The Figure shows that the outage rate of GSM users is very low in the absence of WCDMA interference, and remains low when WCDMA interference is added. It also shows that very high SINR are obtained somewhat less frequently.

3.2 GSM PC inactive

Figure 4 shows the results assuming that GSM users are not power controlled.
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Figure 4. Cumulative distribution of the SINR of GSM users (PC inactive).

The Figure shows, not surprisingly, worse outage performance for the GSM network compared to the case where PC is active. The addition of interference from the WCDMA network has no significant effect.

Appendix:   ACIR parameters for a WCDMA BS aggressing a GSM MS

Carrier spacing (MHz)
Downlink (dB)

2.7
48.8

2.9
51.8

3.1
54.8

3.3
57.8

3.5
60.8

3.7
60.8

3.9
60.8

4.1
63.0

4.3
63.0







� 	Let A be the ACIR of the 1st carrier. Assuming the carriers on a same BTS are spaced 1800 kHz from each other (reuse of 9), the ACIR of the 2nd, 3rd and 4th carriers would be A+7.2 dB, A+14.4 dB and A+21.6 dB. Assuming these carriers all transmit at maximum power, this is equivalent to a single carrier with an ACIR of A-10 log10 [1 + 10-0.72 + 10-1.44 + 10-2.16] = A-0.9 dB.�


� 	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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