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Introduction

This proposal is based on the discussion that has been ongoing on the WG4 e-mail reflector since the UMTS1800 ad hoc meeting in Turin. Assumptions proposed for agreement after the meeting are marked in yellow.

Simulation assumptions

These are the simulation assumptions for initial simulations. More simulations may be needed if the results of these prove them necessary.

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)


GSM
Stabilization algorithm same as for WCDMA (C/I based)

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.


GSM to WCDMA
GSM-BTS to WCDMA UE: See Annex A.

Simulation outputs

Expected simulation results are WCDMA capacity loss due to GSM interference and GSM capacity loss due to WCDMA interference. First only WCDMA losses are considered.

Expected outcome from these studies is an ACIR requirement in the first adjacent frequency ,C(f0). The ACIR requirement will depend on the capacity loss. The value f0 is not an outcome of the simulations as such, but can be determined afterwards as it relates to the guard band and puts requirements on the implementation. The final requirement will thus be a trade-off between capacity loss, guard band and implementation complexity.

Annex A. ACIR model for WCDMA UE

The overall selectivity of the UE receiver can potentially be limited by several effects, such as:

- Response of the analog filters

- AM Cross-modulation

- ADC dynamic range

- Other non-linear effects

As the relative importance of each of these effects is implementation-dependent, it is not possible to have an exact and universal model for the selectivity (or ACIR) as a function of frequency offset. We therefore propose the following approximate model as a first step. This model can always be refined later on as we further improve our knowledge on UE selectivity.
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where C(f0) is the ACIR value for frequency offset f0 and m is the rate of change of selectivity with respect to frequency offset. The offset f0 is nominally the frequency offset to the GSM carrier being the closest one to the WCDMA carrier (the offset value doesn’t need to be determined immediately). The value of C(f0) should be the single variable parameter in the simulations. That is to say, the goal of the simulations should be to identify the minimum value of C(f0) for which acceptable performance is obtained.

Regarding the value of m, we propose 0.8 dB / 200 kHz as according to our studies this would be the worst possible (i.e. smallest) rate of change for the selectivity, taking into account the above-mentioned potential effects.
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