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1. Introduction

This document presents some link level simulation results for the study item on the mitigation of the effect of Common Pilot Channel (CPICH) interference at the UE [1]. According to the Intel proposal at the RAN4 email reflector we have simulated some of the DCH demodulation tests in multi-path fading propagation conditions. The used simulation assumptions and simulated test cases are presented together with the simulation results in Chapter 2. Finally conclusions are given in Chapter 3.
2. Simulation assumptions and results

The simulated tests were Case 1, 2 and 3 for information data rates 12.2 kbps to 384 kbps. Also some results are presented for Soft Handoff test case. For each of the simulated test case the used parameters were set according to the relevant table (Table 8.7, Table 8.9, Table 8.11, Table 8.14A and Table 8.25) in [2]. The tables are copied to Annex A at the end of this document for easy reference. The used simulation assumptions are presented in Table 6 in Annex A.

The proposed interference limited test case was also simulated. The used parameters are presented in Annex A Table 11. Other parameters are as presented in Table 6 at the Annex A. Only cells transmitting with the full power (i.e. P-CPICH_Ec/Ior = -10 dB) were considered as it was seen consistent with the assumption of interference limited test and need for capacity increase.

The simulation takes into account some of the implementation non-idealities, but it does not however include actual delay tracking or fixed-point arithmetic’s. Simulations were made using ideal delay estimation but the imperfections due to amplitude and phase estimation were included in the model. This is to be taken account when reading the results as they can give over optimistic picture.

The simulation results are presented in form of tables. Each simulation case is presented in table where the difference in required 
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 ratio to achieve BLER limits of 1% and 10% is presented. 

Table 1. Comparison of achievable performance with Rake with and without CPICH mitigation in Case 1

	Gain in 
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 ratio [dB]

	BLER
	Information Data Rate

	
	12.2
	64
	144
	384

	10-1
	-
	0.0
	0.2
	0.0

	10-2
	0.0
	0.0
	0.0
	0.0


Table 2. Comparison of achievable performance with Rake with and without CPICH mitigation in Case 2
	Gain in 
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 ratio [dB]

	BLER
	Information Data Rate

	
	12.2
	64
	144
	384

	10-1
	-
	0.0
	0.0
	0.15

	10-2
	0.0
	0.0
	0.0
	0.0


Table 3. Comparison of achievable performance with Rake with and without CPICH mitigation in Case 3
	Gain in 
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 ratio [dB]

	BLER
	Information Data Rate

	
	12.2
	64
	144
	384

	10-1
	-
	0.0
	0.2
	0.3

	10-2
	0.0
	0.0
	0.2
	0.3


Table 4. Comparison of achievable performance with Rake with and without CPICH mitigation in Soft Handoff (Case 3)

	Gain in 
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 ratio [dB]

	BLER
	Information Data Rate

	
	144
	384

	10-1
	0.3
	0.3

	10-2
	0.3
	0.35


Table 5. Comparison of achievable performance with Rake with and without CPICH mitigation in Interference limited test (Case 3)

	Gain in 
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 ratio [dB]

	BLER
	Information Data Rate

	
	144
	384

	10-1
	0.35
	0.35

	10-2
	0.35
	0.4


The results show that no or very little gain is attainable in the simulated cases at low data rates. At higher data rates some gain in more severe multi-path conditions (Case 3) can be seen but even these gains are well below 0.5 dB. In simulated SHO scenario the gains were in the order of 0.3 dB. In the special interference limited case gains were also below 0.5 dB.

3. Conclusions

This document presents results for CPICH interference mitigation in some DCH demodulation test cases. These results show minor improvement in some simulated test cases. It is believed that with realistic delay tracking conditions the attainable gain would be even smaller. Also other implementation imperfections (quantization, RX filtering) would reduce the attainable gain even further, to insignificant levels. As agreed at RAN4 email reflector manufactures shall not be mandated to any specific approach/algorithm/method. Based on the results presented in this document, it seems that CPICH cancellation does not look very promising way to get performance gains while taking into account its non-negligible complexity. 
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ANNEX A

Table 6. Link simulation assumptions

	Parameter
	Assumption
	Comment

	Chip Rate
	3.84 Mcps
	

	Number of bits in AD converter
	Floating point simulations
	

	AGC
	OFF
	

	Channel Estimation
	Ideal delay estimation, real phase and amplitude estimation
	

	Number of samples per chip
	1
	

	Propagation Conditions
	As specified in Annex B of [2]. Note that path delays in have been moved to positions that are integer number of chips. The reason for this is the number of samples per chip used in simulations (1).
	

	Receiver
	Rake, where fingers equal to number of taps in propagation condition models
	

	PCCPCH
	Random symbols transmitted, ignored in a receiver
	

	PICH
	Random symbols transmitted, ignored in a receiver
	

	DCCH
	Random symbols transmitted, ignored in a receiver
	

	TFCI
	Random symbols, ignored in a receiver but it is assumed that receiver gets error free reception of TFCI information.
	

	DCH 
	Random symbols.
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 values
	According to test cases specified in [2].
	

	P-CPICH_Ec/Ior
	-10 dB [2]
	

	P-CCPCH_Ec/Ior
	-12 dB [2]
	

	SCH_Ec/Ior
	-12 dB [2]
	

	PICH_Ec/Ior
	-15 dB [2]
	

	DPCH_Ec/Ior
	According to test cases specified in [2].
	

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one [3]
	


Table 7. Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dB
	9 
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 8. DCH parameters in multi-path fading propagation conditions (Case 2)
	Parameter
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	Phase reference
	
	P-CPICH
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	dB
	-3
	-3
	3
	6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 9. DCH parameters in multi-path fading propagation conditions (Case 3)

	Parameter
	Unit
	Test 9
	Test 10
	Test 11
	Test 12

	Phase reference
	
	P-CPICH
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	dB
	-3
	-3
	3
	6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


Table 10. DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

	Parameter
	Unit
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dB
	3
	6
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	dBm/3.84 MHz
	-60

	Information data Rate
	kbps
	144
	384


Table 11. Interference limited test case  (Soft Handoff and Case 3)

	Parameter
	Unit
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dB
	12
	12
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	dBm/3.84 MHz
	-60

	Information data Rate
	kbps
	144
	384
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