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1 Introduction :

Ericsson have previously presented results when using alternative scrambling code in the compressed mode frames and using the primary CPICH for the interference estimation. This contribution is presenting further results for compressed mode using alternative scrambling code.

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. 

Here further results are given where both results of an interference estimation performed on the primary CPICH as well as the estimation performed on the alternative scrambling code. 

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 simulations were performed with the parameters shown in Table 1.

Table 1: Simulation parameters

	Parameter
	Unit
	Test 1
	Test 2

	Delta SIR1
	dB
	0
	3

	Delta SIR after1
	dB
	0
	3

	Delta SIR2
	dB
	0
	0

	Delta SIR after2
	dB
	0
	0

	Information Data Rate
	kbps
	12.2

	Target quality value on DTCH
	BLER
	0.01

	DL Power Control step size, TPC
	dB
	1


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 difference between Test1 and Test2 are that in Test 2 the SIR value is increased by 3 dB during the compressed frames and the recovery frame.

The simulations are performed on static and case2 propagation conditions. Test 1 is simulated on static and case 2 propagation conditions while Test 2 is simulated on case 2 only. 

The following 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.

3. 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 performed on the primary CPICH. There are no CPICH code or code that is known to be unused in advance of the compressed mode gap.

These cases are simulated below with a BLER target =1%. 

2.1 Test 1 parameters on static channel

Below, in Fig 1 and 2, the performance for the three different situations is plotted. It is seen that the difference in performance is very small between the cases with alternative scrambling code when the “ideal” interference estimation is performed and when the interference estimation is performed on the primary scrambling code.
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Figure 1: The average Ior/Ioc during the compressed mode session.
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Figure 2: The average Ior/Ioc during the compressed mode frames
2.2 Test 1 parameters on case 2 channel

Below in Figs 3 and 4, the performance on a case 2 channel where the signal is fading is plotted. When receiving on the alternative scrambling code the strong interference from the own cell is also fading.

In these figures it is seen that there is not a performance degradation using the primary scrambling code as a reference for the interference estimation. 
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Figure 3: The average Ior/Ioc during the compressed mode session.
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Figure 4: The average Ior/Ioc during the compressed mode frames.

2.3 Test 2 parameters on case 2 channel

During test 2 the difference in performance (Ec/Ior) between primary scrambling code and alternative scrambling code is much smaller due to the delta SIR used in this testcase. However the conclusion that there is no performance degradation when using primary scrambling code for interference estimation is still valid. 
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Figure 5: The average Ior/Ioc during the compressed mode session.
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Figure 6: The average Ior/Ioc during the compressed mode frames.

3 Conclusion

The simulation results above show that the demodulation of the convolutionally encoded data is not sensitive of the interference estimation when the transmission is done over a static channel. One path propagation channels such as the static channel give the largest orthogonality factor and therefore the loss is maximised due to the increased interference during the frames where the alternative scrambling code is used. 

The Turbo decoder is more sensitive to the absolute SIR value. Therefore DPCH with turbo decoded data also needs to be studied before any final conclusions can be made. 
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