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Introduction
In TSG-R1 meeting High Speed Down Link Packet Access (HSDPA) studies have been presented. This contribution points out the need for additional signalling from UTRAN to UE. The purpose of the signalling is to make it possible for UE to demodulate M-ary QAM DSCH signals.

Discussion

In HSDPA system the use of M-ary Modulation on DSCH is proposed. Soft decision method of M-ary QAM demodulation for Turbo decoding is proposed in [1]. The information about traffic channel gain Ad and pilot channel gain Ap are necessary to demodulate M-ary QAM signals. (Please see the last page’s quote.)

In the current specification UTRAN signals the power ratio CPICH to PICH and PICH to AICH, but the power ratio between CPICH and DSCH is not signalled. Therefore UE knows Ap but can not derive Ad. Consequently UE can NOT demodulate M-ary QAM signals on DSCH as proposed in [1].

We propose to add signalling information about DSCH’s relative power ratio to CPICH.(Ad/Ap).

UE can calculate the Ad from Ap using the information of Ad/Ap. 

The necessity of the signalling of CPICH and DSCH power ratio is also being presented to WG1#16. [2-3] 

Conclusion

We propose that the signalling of CPICH and DSCH power ratio from UTRAN to UE is included as additional signalling that is required for HSDPA. Using the power ratio, UE can demodulate M-ary signal.
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--------------------------------------------------------------------------------------------------------------------------------
3 Turbo decoding

The M-ary QAM demodulator generates soft decisions as inputs to the Turbo decoder.  As a baseline method, the soft inputs to the decoder may be generated by an approximation to the log-likelihood ratio function. First define, 
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where M is the modulation alphabet size, i.e. 8, 16,  32 or 64 and
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x is the transmitted QAM symbol, Ad is the traffic channel gain, Ap is the pilot channel gain, 
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is the complex fading channel gain, and 
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is the fading channel estimate obtained from the pilot channel,
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and  Kf  is a scale factor proportional to the received signal-to-noise ratio. The parameter dj is the Euclidean distance of the received symbol z from the points on the QAM constellation in S or its complement.  The Pilot/Data gain is assumed known at the receiver. In this case the distance metric is computed as follows
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where 
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 is an estimate formed from the pilot channel after processing through the channel estimation filter.
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