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1 Introduction

This paper provides text proposal for TR 25.858, related to the physical-layer Hybrid-ARQ functionality. The proposal describes the two-stage rate matching approach, including the reuse of release 99 rate-matching algorithms. 

2 Text proposal

---- Begin text proposal ---

5

Channel Coding and Modulation for HS-DSCH

5.1
CCTrCH and transport channels

There is only one CCTrCH of HS-DSCH type per UE.  If there are several HS-DSCH transport channels in an HS-DSCH CCTrCH, the transport format combinations are configured in such a way that for any transport format combination, there is a maximum of one transport channel having a transport format with one or more transport blocks. There is no need to balance the quality between several transport channels.  As such, there is no need for static rate matching parameters.  As for the DSCH of Release-99, flexible positions are assumed.
5.2
Transport block concatenation and code block segmentation

The same transport block concatenation and code block segmentation as in Release-99 is used for HS-DSCH. However, Transport block concatenation is performed before CRC attachment since there is only one CRC per TTI. The maximum code block size for turbo coding is 5114.

5.3
CRC Attachment

A CRC of size 24 bits is calculated and added per HS-DSCH TTI.  The CRC polynomial is defined in 3G TS 25.212.

5.4
Channel Coding 

HS-DSCH channel coding uses the existing rate 1/3 Turbo code and the existing Turbo code internal interleaver, as outlined in 3G TS 25.212. Other code rates are generated from the basic rate 1/3 Turbo code by applying rate matching by means of puncturing or repetition.

5.4.1 Channel Coding for Control Channels 

Defined in Section 9.1 and 9.2.  

5.4.2 Physical Layer Channel Coding Chain 

Figure 1 depicts the channel coding and physical layer mapping chain for HS-DSCH.  
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Figure 1. Transport Channel Coding Structure for HS-DSCH

5.5
Physical-layer Hybrid-ARQ functionality
The physical-layer Hybrid-ARQ functionality is an extension of the release 99 rate matching. The Hybrid-ARQ functionality matches the number of bits at the output of the channel (turbo) coder to the total number of bits of the HS-DSCH physical channels. The Hybrid-ARQ functionality is controlled by the parameter RV (Redundancy Version), i.e. the exact set of bits at the output of the physical-layer Hybrid-ARQ functionality depends on the number of input bits, the number of output bits, and the RV parameter. 

The physical-layer Hybrid ARQ functionality consists of two rate-matching stages as shown in Figure X. 
The first rate-matching stage is identical to the release 99 rate-matching functionality except that the number of output bits does not match to the number of physical-channel bits available in the HS-DSCH TTI. Instead, the number of output bits matches to the available UE soft-buffering capability, information about which is provided by higher layers. Note that, if the number of input bits does not exceed the UE soft-buffering capability, the first rate-matching stage is transparent.  
The second rate-matching stage matches the number of bits at the output of the first rate-matching stage to the number of physical-channel bits available in the HS-DSCH TTI. The second rate-matching stage uses the same basic algorithm as release 99 rate matching. However, compared to release 99 rate matching, for the Hybrid-ARQ functionality, the rate-matching algorithm may use different values for the rate-matching parameters, e.g. the eini parameter, depending on the RV parameter. Depending on the value of the RV parameter, the rate matching algorithm may also be applied differently to different set of input bits (systematic and parity bits). 
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Figure X Physical-layer Hybrid ARQ functionalityn
.

5.6
DTX indication bits

DTX insertion is not employed. Since only one transport channel per TTI is supported, the rate-matching algorithm is used to fill the available physical resource, instead of using DTX insertion.

5.7 Interleaving

Since the HS-DSCH TTI is static, only one interleaving (corresponding to Release-99 2nd interleaving) is needed. The interleaver has to be adapted to 3 slots.

For TDD, interleaving adaptation has to be done to the HS-DSCH TTI length.

5.8 Physical channel mapping

The bits can be mapped to multiple physical channels in the same way as in release'99.

5.9
Modulation 

Two types of modulations namely QPSK and 16-QAM may be applied for HS-DSCH.  The support of 64-QAM and 8-PSK are FFS.

--- End text proposal ---
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