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1. Introduction
This document addresses the performance of the Rake and interference canceller (IC) receivers when the CPICH and HS-DSCH power ratio needed for QAM demodulation is blindly estimated at the receiver as it was proposed in [1-3]. 

For single path channels it has been shown that the performance degradation from estimating the CPICH and HS-DSCH power ratio is negligible. This report focuses on multipath, Rayleigh fading channels.  

2. Simulation Assumptions and Power Ratio Estimation Method
The main simulation assumptions are shown in Table 1. The power ratio is estimated after multipath combining by performing MRC on both the CPICH and HS-DSCH. Estimating the power ratio by computing the individual SNR for each path and then combining results to substantially worse performance. For the interference canceller, the same estimated power ratio computed from the original despread signals is used for all IC stages. Although not shown in this report, performing new power ratio estimation after each IC stage leads to improved performance as the multipath interference is mitigated and the results begin resembling the single path case which practically exhibit no performance loss.

	Chip Rate
	3.84 Mcps

	Spreading Factor (SF)
	16

	Frame Length
	3 TTI = 3 slots = 2 msec

	Modulation (Data)
	16-QAM

	Modulation (Spreading)
	QPSK

	CPICH Ec/Ior
	-10.0 dB (10% of Ior)

	DSCH Ec/Ior
	90% of Ior

	Filter
	Square Root Raised Cosine – 0.22 Roll-off

	Channel Estimation
	CPICH-assisted (4-6 slots avg.)

	Antenna Diversity
	1Branch

	Channel Model: Classical Doppler Spectrum (ITU – Ped.A./Veh.A)
	2-path and 4-path Rayleigh

UE speed: 30 Km/h, 120 Km/h

	Number of IC Stages
	3

	TPC
	Off

	IC Decisions
	Soft clipped to Hard with threshold at nominal points    (-3, -1, 1, 3 for 16-QAM)


Table 1. Summary of Transmitter, Channel, and Receiver Parameters.

Figures 1-8 present FER comparison results for the Rake and IC receivers with known and estimated CPICH and HS-DSCH power ratios.
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Figure 1. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 6 codes, 2 paths, power path1/path2 = 0.9/0.1, 30 Km/h.
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Figure 2. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 6 codes, 2 paths, power path1/path2 = 0.5/0.5, 30 Km/h.
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Figure 3. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 10 codes, 2 paths, power path1/path2 = 0.9/0.1, 30 Km/h.
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Figure 4. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 10 codes, 2 paths, power path1/path2 = 0.5/0.5, 30 Km/h.
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Figure 5. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 6 codes, Vehicular A, 30 Km/h.
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Figure 6. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 6 codes, Vehicular A, 120 Km/h.
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Figure 7. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 10 codes, Vehicular A, 30 Km/h.
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Figure 8. Performance Comparison between known and estimated CPICH and HS-DSCH ratio. 10 codes, Vehicular A, 120 Km/h.

3. Discussions/Conclusions
Based on the results from the previous section we conclude the following regarding the estimation of the CPICH and HS-DSCH power ratio:

a) There is no degradation in the performance of the Rake receiver

b) At 10% FER, for a moderate number of HS-DSCH codes, the performance degradation of the IC is limited to a small dB fraction

c) At 10% FER, for a large number of HS-DSCH codes, the performance degradation of the IC is about 0.5 dB

The IC performance with power ratio estimation can be further improved and the dB losses relative to the known power ratio scenario can be made negligible by re-computing the power ratio after IC. This does not increase the required latency and introduces negligible overall additional complexity. Therefore, HSDPA receivers can operate without signalling the CPICH to HS-DSCH power ratio.
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