TSG-RAN WG4 meeting #17
R4-010692
Gothenburg, May 21th to May 25th 2001

Agenda item:
7.2.1
Title: 
UMTS/GSM co-existence: WCDMA as a victim in the uplink.
Source: 
Nortel Networks

Document for:
Discussion

1. Introduction

This document presents simulation results concerning WCDMA sensitivity to GSM interference in the uplink.

2. Simulation assumptions

Layout:

· 16 tri-sectorized sites for GSM and 16 tri-sectorized sites for WCDMA.

· 3dB beam-width = 60°

· Worst geographical shift between GSM sites and UMTS sites.

· Inter-site distance (between 2 GSM site or 2 WCDMA sites) equal either to 1 km (small cells) or 4 km (large cells).

· 12/4 frequency reuse pattern for GSM.

· Wrapping.

Propagation:

Propagation, MCL, shadowing, vertical antenna gain… according [2] (macro cells).

Power control for WCDMA and GSM:

According [1] and [2].

ACIR:

A slope of 0.8 dB per 200 kHz is assumed.

Capacity assessment:

As described in [1] and [2].

For measuring the thermal noise rise, an averaging is performed on all WCDMA cells in the network, and on all shots.

3. Results

The following graph shows the loss of WCDMA capacity in percentage, versus the ACIR of the closest GSM carrier. 
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Figure 1: WCDMA network capacity loss (uplink)
For each ACIR value, the capacity of the network is evaluated by the 6dB noise rise criterion. However, the quality of the UMTS network may not be equivalent for all ACIR values.

Degradation of the quality is estimated by comparing the power distribution of the UMTS UE. UE having their output power close to their maximum will experience some degradation of the quality (in fading hole for instance).

The figure below shows probability that a mobile transmit power is greater than the power in x-axis (dBm). These data were recorded for large cell scenario.
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Figure 2: Probability that the UMTS terminal transmit power is greater than x dBm
This graph shows in addition to the capacity reduction (estimated by the 6dB noise increase), the quality of the uplink decrease, since the UMTS UEs transmit at higher power. However, for ACIR values greater than 30dB, this quality degradation is not visible.

4. Conclusion

This contribution provides simulation results for UMTS victim scenario in uplink. The capacity loss due to the presence of GSM mobiles appears to be more important in the case of larger cells, due to GSM mobiles close to WCDMA BS transmitting at a higher power. According to figure 1, the difference between small and large cells becomes not significant for an ACIR value around and greater than 40dB.

Some estimation on the loss of quality in the WCDMA network has also been evaluated. As shown on Figure 2, the probability that the UMTS UE hits its maximum power increases for low ACIR values. However, this degradation appears to be very low for ACIR greater than 30dB. 
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