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1.0

Introduction

3GPP RAN WG4 has the responsibility of defining RF specifications for WCDMA UE and base stations so that WCDMA and GSM can co-exist in adjacent frequency bands. Monte-Carlo system level simulations have been adopted as the means to estimate mutual inter-system interference impact on both systems capacity.

Tdoc R4-1800AH-0110 [1] was presenting and discussing simulation results for the downlink scenarios. The present contribution will focus on the uplink scenarios.

2.0


Objectives

Coexistence of GSM carriers and WCDMA carriers of the same duplex direction are assumed in the DCS1800 and PCS1900 frequency bands. As a consequence, uplink interference scenarios that we will consider are:

· GSM MS
 
( 

WCDMA BS

· WCDMA UE
( 

GSM BS

For the GSM MS ( WCDMA BS scenario, the objective is to determine the appropriate value of WCDMA BS ACS for co-existence with GSM in adjacent bands.

For the WCDMA UE ( GSM BS, simulations will be run using the WCDMA UE ACLR values specified in 3GPP, in order to evaluate the impact of WCDMA UE interference on GSM BS.

3.0
Simulation assumptions

Previous WCDMA-only coexistence work conducted by RAN WG4 has defined a methodology and a set of assumptions for WCDMA (FDD/FDD, FDD/TDD) that are documented in 3GPP TR 25.942 [2]. 

New parameters values and assumptions applicable to scenarios where WCDMA and GSM coexist in the 1800 MHz band have consecutively been established within the UMTS1800 framework. Latest version of the UMTS1800 simulation assumptions agreed by RAN WG4 can be found in [3]. The same simulation assumptions are applicable to the UMTS1900 simulation framework.

For the simulations we considered a WCDMA and GSM network composed by 36 omni-directional cells. A shift of one cell radius between WCDMA and GSM networks has been applied since uncoordination between base stations is the worst case. No frequency hopping and a frequency reuse factor of 9 have been used to simulate the GSM network, as per agreed assumptions.

3.1
ACIR Modelling
In this study, it is assumed that the operators use adjacent channels and that these mechanisms correspond to Adjacent Channel Leakage Ratio (ACLR) and Adjacent Channel Selectivity (ACS). The combination of these effects is termed Adjacent Channel Interference Ratio (ACIR) and can be expressed as:
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GSM ACS and ACLR contributions to the ACIR parameters for each one of the 2 scenarios are neglected compared to WCDMA ACS and ACLR contribution. Therefore previous equation leads to:
ACIR WCDMA(GSM, UL = ACLRWCDMA, UE
ACIR GSM(WCDMA, UL = ACSWCDMA, BS
3.2

Uplink system capacity 

The Noise Rise criterion is used to characterise the WCDMA system performance in uplink, i.e. uplink WCDMA capacity is defined as the system loading which leads to 6 dB rise in the system noise floor.

4.0
WCDMA victim scenario

Without any GSM interference, the WCDMA system capacity in uplink according to the noise rise criterion is about 45 users per cell.

Capacity loss when adding interference from GSM terminals has been simulated by using a single GSM carrier per GSM base station (as shown in [3], the effect of four other GSM carriers would be to shift the ACIR axis by a maximum of 1.9 dB). The GSM network is initially fully loaded.

The WCDMA system is then loaded up to an average of 6 dB noise rise at the WCDMA base stations. Capacity loss (i.e. the reduction in the WCDMA system capacity when the system is deployed in bands adjacent to GSM bands) versus ACIR is presented in Figure 1.

[image: image2.png]P(Gil[user] «SIR )

10

10!

‘without WCDMA
with WCDMA

10

SIR (dB)

12

14

16 18

20




Figure 1 – WCDMA uplink capacity loss caused by GSM MS interference

As expected, when the ACIR is increased, the WCDMA capacity loss is reduced. Capacity loss is below 3% for an ACIR of 45 dB, and is around 1% for an ACIR of 50 dB. 

The WCDMA capacity loss as a function of ACIR that we have obtained by means of simulations is to some extent in line with previous results presented by Ericsson [3] and Nokia [4]. 

As can be observed from Figure 1, an ACIR requirement of 45 dB leading to a WCDMA capacity loss below 3% sounds reasonable. 

5.0

GSM victim scenario

GSM system is loaded to maximum number of users (8 users per cell, since 1 carrier per cell has been considered). 
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Changes in the GSM system outage when introducing WCDMA UE interference (by loading WCDMA network up to 6 dB average noise rise) have been observed. The cumulative distribution of GSM terminal’s SIR is shown in Figure 2. Interference from GSM MS to WCDMA BS has also been taken into account (with an ACIR of 50 dB).

Figure 2 – Cumulative distribution of GSM MS SIR


Figure 2
 shows that the outage rate of GSM is not significantly changed when WCDMA interference is applied. This conclusion is consistent with previous results from Ericsson [3] and Nokia [4].

6.0

Conclusion
The simulation results presented in this paper show that GSM system performance degradation in uplink caused by the deployment of a UMTS network in the same DCS1800 or PCS1900 bands is not significant, as for the downlink case.

On the contrary, WCDMA BS ACS values must be chosen carefully in order to avoid a severe WCDMA system capacity reduction in uplink. The derivation from Figure 1 of the appropriate ACS value is straightforward, provided that the level of acceptable capacity reduction is decided. 
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