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1. Introduction
In the previous meetings, a method that blindly estimates CPICH and HS-DSCH power ratio needed for QAM demodulation was proposed [1].  A feasibility studies conducted in [2,3] have concluded that blind detection is indeed possible. Power detection algorithm proposed relies on an assumption that probability of occurrence for each symbol constellation is approximately equal.  In general, we agree this is the case with time dependent ciphering applied at higher layer will give roughly equal probability of “0” and “1” in a long term regardless of input sequence at RLC.  However, at given instantaneous HS-DSCH TTI which power ratio needs to be determined, it is not certain if the assumption is valid.  In this paper, analysis is made to investigate influence of biased “0/1” sequence on HS-DSCH power estimation.

Following observations were made from the analysis:

· if transport channel within 1-TTI contains uneven number of “0” and “1”, power estimate performed by UE can be biased.  Amount of bias on power ratio estimate increases as bias of transport channel increases.

· if the same rate match algorithm as R99 is applied, degradation is more significant for higher rate code (more punctured code).

· For 7:3 “0/1” distribution of input sequence, power estimation error will corresponds to less than 0.5dB degradation with 16QAM R=3/4 at target BLER=10%.

Based on these observations, it is our opinion that the assumption that each TTI contains roughly even number of “0/1” needs to be verified before concluding the adoption of blind detection method.   

2. Influence of biased transport data on power ratio estimation
Analysis is conducted using simple simulation platform as shown in Figure 1.   Transport channel data is generated from random source with variable “0/1” distribution.
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Figure 1 Simulation flow

Figure 2 shows the statistic of output sequence from coding chain in relation to amount of bias present at transport channel data.  Constituent encoder of Turbo coder will contribute to making output sequence more uniform, however, the presence of systematic bits will always contribute to biased output if transport channel data is biased.  Note that output sequence bias is more correlated to input sequence bias as the code rate increases.  This is due to a R99/R4 rate match property where only redundancy bits from constituent encoder are punctured.
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Figure 2 Statistics from the output of coding chain

Figure 3 shows the influence of biased sequence on power ratio estimation.   With the imbalance of “0/1” in transport channel data is as large as 7:3, approximately 1.1dB error in power offset estimation can be observed with the use of R=3/4 coding and 0.75dB for R=1/2.  This corresponds to loss of less than 0.5dB for R=3/4, and less than 0.15dB for R=1/2 as shown in Figure 4.
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Figure 3 Power estimate error due to biased transport channel
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Figure 4 BLER performance degradation due to power estimation error (BLER@10%)

3. Discussions/Conclusions
It is understood that results presented here is an extreme case as the probability of biased data appearing at transport channel is probably not very large.  An only question that needs to be asked is “what is the expected deviation of  “0/1” distribution per HS-DSCH TTI?”  It is kindly requested to confirm that deviation is indeed small before making the final decision for adoption of blind power ratio detection.

Given the expected deviation of “0/1” distribution is small for all possible HSDPA applications, we agree with the conclusions drawn in [2,3] and support the proposal made in [1].
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