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1. Introduction

This contribution presents the outcome of UMTS1800/GSM coexistence Monte-Carlo simulations for the uplink scenarios. The assumptions used are as per Tdoc R4-1800 008 and subsequent updates (Tdocs R4-010076 and R4-010208). These are recalled in Appendix A.
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 average noise rise over thermal noise is 6 dB, is about 51 users per cell. Figure 1 REF _Ref504296766 \h 
 below shows the capacity loss when one adds the interference from GSM mobile stations.
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Figure 1. Simulation results for the WCDMA victim scenario.



The results above are for one fully loaded GSM carrier. The effect of four other fully loaded GSM carriers would be to shift the ACIR axis by approximately 1.9 dB (assuming an ACIR slope of 0.5 dB/200 kHz)
.





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 UE (see Appendix). The number of cells is the same as in the WCDMA victim case. The WCDMA network was loaded to obtain an average noise rise over thermal noise of 6 dB. No interference from GSM to WCDMA was introduced. The GSM network is fully loaded. 

The cumulative distribution of the SIR that is obtained with and without WCDMA interference is shown in Figure 2 below.
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Figure 2. Cumulative distribution of the SIR of GSM users.
T


he 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.





Appendix: Summary of simulation assumptions

Deployment scenarios
Simulation cases
1. Downlink

a) GSM (BCCH only)/WCDMA for WCDMA victim

a) GSM (non-BCCH with PC)/WCDMA for GSM victim

2. Uplink

a) WCDMA victim (GSM load maximum – all time slots in use Use similar system to UMTS – simulate GSM system, then add UMTS users until the total noise rise hits 6 dB)

b) GSM victim (WCDMA loaded to 6 dB noise rise)

No frequency hopping for GSM

Both networks in macro layer

Run simulations with a particular ACIR and derive the frequency offset.


Layout
Omni  (WCDMA and GSM)

9-cell reuse (GSM)

36 cells with wrap-around

Inter-site distance of 1000 m (cell radius of 577m)

Worst-case shift between operators

Services
WCDMA
Speech 8 kbps (chip rate 3.84 Mcps)

Eb/N0 target (downlink): 7.9 dB 

Eb/N0 target (uplink):  6.1 dB


GSM
Speech

SIR target (downlink): 9 dB

SIR target (uplink): 6 dB

Propagation
WCDMA and GSM
As per TR 25.942 v2.3.0.

Cell selection
WCDMA
As per TR 25.942 v2.3.0


GSM
As for WCDMA in TR 25.942 v2.3.0, but with only one link selected at random within a 3 dB handover margin

SIR calculation
WCDMA
As per TR 25.942 v2.3.0, except for the following changes:

1. Interference contributions from GSM TRXs or MSs are added to the total noise-plus-interference.

2. Processing gain is changed to 26.8 dB

3. Thermal noise level is raised to –96 dBm for downlink (due to UE worse sensitivity in 1800 MHz band)


GSM
Total noise-plus-interference is sum of thermal noise, GSM co-channel, and WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel GSM interference is neglected.

Noise floor (downlink): -111 dBm

Noise floor (uplink): -113 dBm

Power control assumptions
WCDMA
As per TR 25.942 v2.3.0

(21 dBm terminals)
Minimum BS power per user set to 15 dBm.

Minimum MS power set to –50 dBm.


GSM
Stabilization algorithm same as for WCDMA (C/I based) with a margin of 5 dB added to the SIR target on the uplink.
Maximum power (TRX): 40 dBm 

Minimum power (TRX): 10 dBm (non-BCCH)

Maximum power (MS): 30 dBm

Minimum power (MS): 0 dBm

Capacity metrics
WCDMA
As per TR 25.942 v2.3.0


GSM
Load to maximum number of users and observe change in outage (worse than SIR target) 

ACIR parameters
WCDMA to GSM
As per spectrum masks defined in TS 25.101 and TS 25.104 (applying the appropriate BW correction), unless capacity loss is found to be significant. See Table below.


GSM to WCDMA
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GSM-BTS to WCDMA UE:
m = 0.8 dB / 200 kHz
GSM-MS to WCDMA BS:
m = 0.5 dB / 200 kHz

ACIR parameters for a WCDMA UE aggressing a GSM BS:

Carrier spacing (MHz)
Uplink (dB)

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







� 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, 4th and 5th carriers would be A+4.5 dB, A+9.0 dB, A+13.5 dB and A+18.0 dB. Assuming these carriers are fully loaded as the first, the interference generated from the GSM mobiles on all these carriers should be equivalent to the interference generated from a single carrier, with an ACIR of A-10 log10 [1 + 10-0.45 + 10-0.9 + 10-1.35 + 10-1.8] = A-1.9 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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