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1 Introduction
As several MIMO techniques for the 1.28Mcps TDD system have been evaluated in Shenzhen thoroughly[1]
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[5], the implementation of the MIMO technique need some modifications on signalling and resource allocation over the current HSDPA. The HS-SICH is a UL physical channel that carries higher layer control information and the Channel Quality Indicator CQI for HS-DSCH. In order to carry the information about the two streams, HS-SICH needs to be changed to accommodate this. In this contribution, we consider some details of the control signalling on the HS-SICH for the 1.28Mcps TDD MIMO. 
2 Information that will be carried on HS-SICH 

If one transport block is transmitted on the associated HS-PDSCH(s) or an HS-SICH order is transmitted, the following information is transmitted by means of the HS-SICH physical channel:
-
Recommended Modulation Format (RMF) (1 bit): xrmf,1
-
Recommended Transport-block size (RTBS) (n bits where n = 6 for 1.28 Mcps TDD): xtbs,1, xtbs,2, …, xtbs,n

-
Hybrid-ARQ information ACK/NACK (1 bit): xan,1

If two transport blocks are transmitted on the associated HS-PDSCHs, the following information is transmitted by means of the HS-SICH physical channel:
-
Recommended Modulation Format (RMF) for the primary transport block (1 bit): xprmf,1
-
Recommended Modulation Format (RMF) for the secondary transport block (1 bit): xsrmf,1
-
Recommended Transport-block size (RTBS) for the primary transport block (6 bits): xptbs,1, xptbs,2, …, xptbs,6
-
Recommended Transport-block size (RTBS) for the secondary transport block (4bits): xstbs,1, xstbs,2, …, xstbs,4
-
Hybrid-ARQ information ACK/NACK for the primary transport block (1 bit): xpan,1
-
Hybrid-ARQ information ACK/NACK for the secondary transport block (1 bit): xsan,1
3 Coding for HS-SICH 
· The HS-SICH shall use spreading factor SF = 16. 
· The ACK/NACK bits consists of [xpan,1 xsan,1] which xpan,1 of the primary transport block and xsan,1 of the secondary transport block shall be jointly repetition coded to 36 bits. The coded bits are defined as 
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· Recommended Transport Block Size (RTBS) field consists of [xptbs,1,…, xptbs,6 ,xstbs,1,…, xstbs,4]. The 10 bits of the RTBS field are coded to 32 bits using a (32, 10) 2st order Reed-Muller code.
· The RMF bits consists of [xprmf,1 xsrmf,1] are repetition coded to 16 bits. 
· The quality information consists of Recommended Transport Block Size (RTBS) and Recommended Modulation Format (RMF) to produce the bits 
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 where nCQI = 48.

· The transport block information is multiplexed onto the bits 
[image: image3.wmf]U

d

d

d

...

,

2

1

where 
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is the number of physical channel bits carried by HS-SICH, according to the following rule:
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· There are 16/SF TPC symbols and 16/SF SS symbols per time slots.

· Physical channel mapping for HS-SICH shall be done with the general method.

Figure 1 below illustrates the overall coding chain for HS-SICH. Note that some information shown is not present if only one transport block is transmitted on the associated HS-PDSCH(s).
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Figure 1: Coding and Multiplexing for HS-SICH 
3.1 Discussion of RTBS information bits
Recommended Transport Block Size (RTBS) field consists of [xptbs,1,…, xptbs,6 ,xstbs,1,…, xstbs,4] ([CQIp CQIs]). Now discussion the details of how those 10 bits would be used. The CQIp 6 bits would be used to signal the RTBS of the primary transport block which did not changed compare to the single stream. The CQIs 4 bits would be used to indicate RTBS for the secondary transport block. The real indicate information of the CQIs,real depend on the CQIp. According to the following four conditions get the CQIs,real:
1) If, 0≤CQIp<16, then, CQIs,real=CQIs*1;
2) If, 16≤CQIp<32,then, CQIs,real=CQIs*2;

3) If, 32≤CQIp<48, then, CQIs,real=CQIs*3;

4) If, 48≤CQIp<64, then, CQIs,real=CQIs*4;

It is proposed to use the described scheme of RTBS mapping with a (32,10) 2st Reed-Muller code on the HS-SICH with QPSK modulation to accommodate channel quality feedback for MIMO operation. 
4 Conclusions

The information content of the HS-SICH for MIMO has been discussed in this paper. It is suggested to adopt the described scheme for HS-SICH in support of TDD MIMO as a working assumption. The transmitted power must be increased because of the reduction of the coding rate.
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