3GPP TSG GERAN 26
TDoc GP-052124

Schaumburg, USA
Agenda Item 7.1.5.5

Aug 29th – Sep 2nd 2005

Source: Nokia

Link Level Modelling for MS Receive Diversity

1. Introduction

At TSG GERAN#25, it was agreed to include a single input dual-output channel model as well as a multiple interferer model, in the GERAN Evolution Feasibility Study [1]. These models are proposed as basis for evaluating the link level performance of MS Receive Diversity. This document presents simulation results using these models, in order to clarify the impact of the parameters used in the models. More specific, the simulations show the impact of having a random phase on one of the antenna branches, and also the effect of applying different correlation factors in the desired and the interferer branches. 

2. Channel Models

Figure 1 and Figure 2 below show the single input – dual output channel model and the multi-interferer model, respectively [1]. 
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Figure 1: Single input - dual output channel model for MS Receive Diversity
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Figure 2 : Multi interferer model

The correlation factors 
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 describe how much the signal received on one antenna branch is correlated with the signal received on the other branch. At TSG GERAN#25 there was some discussion on whether these correlation factors should be considered the same (
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), or the incoming interfering signals could have a different correlation than the desired signal. This is studied in section 3.2 by means of simulations. 

Also, it was discussed if a random phase offset should be applied in one of the branches of the single-input dual-output channel model, see Figure 3. The effect of applying such a phase offset is studied in section 3.1. 

3. Simulation Results

3.1 Random Phase Offset
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Figure 3: Single input - dual output channel model for MS Receive Diversity with random phase offset.

To study the effect of applying a random phase offset in one of the antenna branches, a set of simulations was run for a sensitivity limited scenario as well as DTS-1 and DTS-2. A TU3 nFH  channel was used and 5000 blocks were simulated. The received signals were correlated using a correlation factor of 0.6 in all branches, and the phase shift was randomly selected per burst in the range 
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. The results are presented in Figure 4 - Figure 6 below. 
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Figure 4: BER performance. TU3nFH1845. Sensitivity. With and without phase offset.
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Figure 5: BER performance. TU3nFH1845. DTS-1. With and without phase offset.
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Figure 6:  BER performance. TU3nFH1845. DTS-2. With and without phase offset.


As seen from the simulation results, the random phase offset has no effect. Also it should be noted that the independent fading generators already introduce a phase difference between the two outputs in the model shown in Figure 1.

3.2 Different Correlation Factors in desired and interfering branches

To study the effect of applying different correlation values in the desired and interferer branches, a set of simulations were run for DTS-1 and DTS-2. A TU3 nFH channel was used and 5000 blocks were simulated. For each simulation, the correlation value of the desired branch was fixed, and the correlation of the interferer branches was varied in the interval {0, 0.3, 0.6, 0.7, 0.9, 1.0}. The results are presented in Figure 7 and Figure 8. Note: for DTS-2 the correlation of each of the interferer branches is the same. 

	[image: image10.emf]-20 -15 -10 -5 0 5 10 15

10

-4

10

-3

10

-2

10

-1

10

0

C/I

RawBER

DTS-1 TU3nFH 1845 MHz - Desired correlation 0.6

Interf. Antenna Correlation: 0.0

Interf. Antenna Correlation: 0.3

Interf. Antenna Correlation: 0.6

Interf. Antenna Correlation: 0.7

Interf. Antenna Correlation: 0.9

Interf. Antenna Correlation: 1.0


Figure 7: BER Performance for different correlation values in the interferer branch. Correlation 0.6 in desired branch. DTS-1.
	[image: image11.emf]-5 0 5 10 15 20

10

-4

10

-3

10

-2

10

-1

10

0

C/I

RawBER

DTS-2 TU3nFH 1845 MHz - Desired correlation 0.6

Interf. Antenna Correlation: 0.0

Interf. Antenna Correlation: 0.3

Interf. Antenna Correlation: 0.6

Interf. Antenna Correlation: 0.7

Interf. Antenna Correlation: 0.9

Interf. Antenna Correlation: 1.0


Figure 8: BER Performance for different correlation values in the interferer branch. Correlation 0.6 in desired branch. DTS-2.


As seen from the results above, the correlation value has no effect for DTS-1, whereas for DTS-2 there’s a variation of 0.5dB compared to the performance with same correlation in desired and interfering branch (0.6). Figure 9 and Figure 10 shows the same experiment, but using a correlation of 0.4 in the desired branch. Again, there is no difference for DTS-1 whereas for DTS-2 a difference of 0.5 dB can be observed.
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Figure 9: BER Performance for different correlation values in the interferer branch. Correlation 0.4 in desired branch. DTS-1.
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Figure 10: BER Performance for different correlation values in the interferer branch. Correlation 0.4 in desired branch. DTS-2.


4. Conclusion

This document has dealt with two aspects of the single-input dual-output channel model and the multi-interferer model, namely;

· The impact of applying a random phase offset to one of the branches in the channel models

· The impact of applying different correlation factors to the desired and interfering branches of the multi-interferer models

The simulation results presented indicates that the random phase offset has no effect on performance, and thus we propose not to use this for the channel modelling of MS Diversity, since it adds additional complexity to the models.  

Also, the results show that having different correlation factors in desired and interferer branches results in variations less than 0.5 dB compared to using the same factor. Furthermore using the same factor in interferer and desired branch seems to result in the average performance. Based on this we propose to apply the same correlation factor in all branches of the channel models. That is, 
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If these changes are acceptable for GERAN, we propose to include these findings in the Feasibility Study on Future GERAN Evolution and change the single-input dual-output channel model and the multi-interferer model accordingly. 
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