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1. Introduction

During the 18th RAN4 meeting in Berlin in July 2001, some operators suggested for the UMTS1800/1900 work item to study WCDMA dead zone (see [1]). The present document proposes to characterize and identify outage areas of a UMTS network victim of a downlink GSM interference.

2. Simulation assumptions

Both UMTS and GSM networks consist in 36 tri-sectorized cells of 2.4 km radius (i.e. inter-site distance is 7.2km). The worst switching case between sites of the two systems is applied (one GSM BS equidistant from three UMTS BS).

As depicted on Figure 1, in order to facilitate the representation of outage area, UMTS UE distribution follows a regular grid such that cells are occupied in average by 56 UE each.
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Figure 1: Network layout

A 8 kbps speech service is considered and the corresponding downlink Eb/N0 target is 7.9 dB. To reach this target, an ideal power-control is assumed for UMTS base-stations. If necessary, power for the most demanding links are restricted so that the transmit power of UMTS BS does not exceed its maximum output limit (43 dBm). For the GSM network, a single fully load carrier is considered for each BS where signal is transmitted at maximum power (no PC).

Shadowing is not considered here in order to  clearly highlight the effect of inter-system interference.

Besides, simulation assumptions are those exposed in [2].

3. Simulation Results

An UMTS UE is said in outage when the Eb/N0 it receives is lower than 7.4 dB (Eb/N0 target - 0.5dB). Area where UE are in outage is called “dead zone”.

UMTS only and UMTS-GSM coexistence are both analyzed for downlink. For each scenario, the UMTS capacity is fixed to 56 UMTS UE per cell.

3.1. UMTS only

This case concerns the situation when only a UMTS system is operating. It is thus only victim of its own interference (intra and extra-cell interference). 


  Figure 2 (a) gives the SNIR distribution over the whole system. We can see that the Eb/N0 target of 7.9 dB is reached over a large area centered on the BS site. Approaching cell boundary, SNIR abruptly decreases down to 5.8 dB.

On
 figure 2 (b), area where Eb/N0 is less than 7.4 dB have been pointed out. These dead zones are concentrated along the boundary of cells which do not share the same serving site. They represent an outage probability of 12.5 %.
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Figure 3: SNIR distribution and dead zones for UMTS only

3.2. UMTS victim of GSM

The UMTS network is now exposed to the downlink GSM interference. Two levels of interference protections against the GSM BS signal are considered: 30 dB and 25 dB of ACIR.

3.2.1. ACIR = 30 dB

Comparison of 
figure 2 (a) and
 figure 3 (a) shows that the area where the Eb/N0 target is satisfied is not affected by the downlink GSM interference. However, close to the GSM BS location, SNIR decreases up to -40 dB. Consequently, on
 figure 3 (b), dead zones already existing at the cell boundary because of the UMTS self interference are not expended, but additional outage spots appear close to GSM BS. This results in an increase in the outage probability up to 16.0 %.
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Figure 4: SNIR distribution and dead zones for UMTS victim of GSM DL (ACIR = 30dB)

3.2.2. ACIR = 25 dB

ACIR between GSM BS and UMTS UE is now reduced to 25 dB. Area offering an Eb/N0 of 7.9 dB is slightly reduced compared to the 30 dB ACIR case and dead zone around the GSM BS become larger. Outage probability is increased to 17.3 %. 
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Figure 5: SNIR distribution and dead zones for UMTS victim of GSM DL (ACIR = 25dB)

4. Conclusion

Dead zone in an UMTS-1800 network victim of GSM downlink interference have been studied for a loading per cell of 56 UMTS UE regularly distributed.

The “UMTS only” situation shown that the Eb/N0 target is satisfied for a large area centered on the BS site and that the outage areas are concentrated along the cell boundaries which not share the same BS site. The outage probability observed is 12.5 %.

When the worst GSM downlink interference occurs (no PC), this outage probability is increased to 16.0% and 17.3% for 30dB and 25dB of ACIR respectively. Corresponding additional dead zones concern only area just in the close vicinity of interfering GSM BS, while performance of the rest of the area is similar.
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