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1 Introduction :

In the August meeting 2003, Ericsson had a contribution [1] where testcases were proposed testing the link level performance for compressed mode with spreading factor reduction using alternative scrambling codes. The outcome from that discussion was that a functional test already exist and the rational for having a performance testcase as well were missing.

Compressed mode with spreading factor reduction leads to that the receiver during the compressed frames see a interference situation that is different from the interference situation seen on channels using the primary scrambling code. The reason is that the orthogonality to the other DL channels disappears during the compressed frame since a different scrambling code is used. Thereby in worst case the total power “Ior” transmitted from your own cell is added as interference. The interference from the own cell received when demodulating a channel transmitted with the primary scrambling code is decreased by the orthogonality factor. 

Therefore there will be a loss in the link level performance due to the increased interference level. Furthermore there is a risk of loss of performance in case the demodulation performance of the alternative scrambling code is degraded.

2 Simulations

Simulations of the performance on a channel with compressed mode have been performed according the testcases 1 and 2 in section 8.9.1 in 25.101, with the difference that alternative scrambling code is used. The propagation channel is case 2, the same as in previous testcases, which have quite low orthogonality factor with three equally strong paths. In many cases the degradation of the performance will be larger

In the simulations, the data rate is 12.2 kbps and the CM patterns is the Set 1 compressed mode pattern parameters from Table A.21  in 25.101 which is a 7 slot gap every 4:th frame.

The following two situations are simulated:

1. The normal case, where the actual channel is spread with the primary scrambling code

2. A case when the frames, which are compressed by spreading factor reduction, are spread with the alternative scrambling code. No other channels are spread with the alternative scrambling code. The interference estimation used in the demodulation processing is the exact interference affecting the alternative scrambling code.

These cases are simulated below with a BLER target =1%. The increase of the average downlink power is shown in the figure based on the same parameters as in the actual testcases in 25.101.
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Figure 1. Simulation of link performance according parameters of Test 1 of 8.9.1 in 25.101
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Figure 2. Simulation of link performance according parameters of Test 2 of 8.9.1 in 25.101

In test 1 there is an average degradation of about 3-4 dB in worst case (high geometry factors close to the base station) when using alternative scrambling code. However, compressed mode is mainly used close to the cell border, therefore when compressed mode mainly is used the geometry factor will be substantially lower. For Test 2, where Delta SIR1 is set to 3 dB, the average degradation is smaller since the extra power needed on the compressed mode frame is 3 dB higher in this case. By this it is seen that the degradation can be minimised by proper parameters set by the network.

3 Discussion

The average signal levels in the downlink were increased when compressed mode using alternative scrambling code is simulated. However, the average degradations are mainly seen for high geometry factors, that is close to the basestations, where compressed mode at least is not needed due to coverage. Furthermore the degradation depends on parameters set by the network such as Delta SIR etc.

There is also the risk that the demodulation performance is degraded when the alternative scrambling code is utilised for data spreading. The reason for this degradation can be that the interference situation is quite different on the alternative scrambling code compared with the primary scrambling code. The difference of interference in propagation conditions case2 are still not very large since the orthogonality gain of the primary scrambling code is relatively low. 

Conclusion is that there is a difference in performance using primary scrambling code compared with the alternative scrambling code. Also the demodulation will be different since there are no common pilot scrambled with the alternative scrambling code. 

Therefore Ericsson propose to add testcases similar to Test 1 and 2 in section 8.9.1 in 25.101 but with a compressed mode configuration using alternative scrambling code. The purpose of the test cases is to test that the implementation of an alternative code is reasonably good.
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