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1. Introduction

At RAN1#54 meeting, the HS-SCCH control signaling design and coding scheme supporting MIMO for 1.28Mcps TDD was discussed in [1][2]. Based on the discussion, we would like to give some proposals in this contribution. 
2. HS-SCCH structure in MIMO for LCR TDD
In order to support MIMO dual stream transmission, HS-SCCH needs to convey the control signaling for both two streams. So the number of bits carried on HS-SCCH shall be increased. If the coding schemes for single and dual stream are different, UE needs to blind detect HS-SCCH. This will increase the implementation complexity and consume the UE’s energy. If the HS-SCCH control signaling lengths for both single and dual stream are the same and the void bits are filled for single stream, then UE just needs to decode HS-SCCH once to get the signaling information. However, this method via bit filling results in the HS-SCCH performance deterioration for single stream due to the increase of the signaling length.
In [1], we compared the link performance among HS-SCCH of 46 bits length, 51 bits length and 53 bits length. The simulation results show that the BLER performance deterioration is small. The influence on coverage is just tens of meters or smaller due to the increase of bits. 

So we propose that the HS-SCCH control signaling lengths in MIMO for both single and dual stream are the same. 
HS-SCCH in MIMO for LCR TDD is proposed to convey the following signaling:

-
Channelisation-code-set information (q = 8 bits): xccs,1, xccs,2, …, xccs, q
-
Time slot information (n = 5 bits): xts,1, xts,2, …, xts,n
-
Modulation scheme information (1+1 bit): xms,1, xms,2
For MIMO technology, every data stream has its respective rate control. So one bit can be used to indicate the modulation scheme on one stream. The modulation scheme information mapping is shown in table 1.

Table 1: Modulation scheme information mapping
	xms,1/2
	Modulation Scheme

	0
	QPSK or 64QAM

	1
	16-QAM


-
Transport-block size information (m = 6+6 bits): xtbs,1, xtbs,2, …, xtbs,m
Here TBS information of Rel-5 HS-SCCH is doubled. Every 6 bits are used to index the transport block size of one stream where the TBS index equals to 0~63.
-
Hybrid-ARQ process information (4 bits): xhap,1, xhap,2, xhap,3, xhap,4
It is proposed that the same HARQ process information mapping in FDD is used in LCR TDD. If two transport blocks are transmitted on the associated HS-PDSCH(s), the mapping relationship between the hybrid-ARQ processes and the transport blocks is such that when the HARQ-process with identifier HAPstream1 is mapped to the transport block on the stream 1, the HARQ-process with the identifier given by 
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 shall be mapped to the transport block on the stream 2, where Nproc is the number of HARQ processes configured by higher layers. The combination of HARQ-processes is indicated by the hybrid-ARQ process information (4 bits) xhap,1, xhap,2, xhap,3, xhap,4 which are the unsigned binary representation where xhap,1 is MSB. 
If only one transport block is transmitted on the associated HS-PDSCH(s), the above mapping is ignored and the hybrid-ARQ process information xhap,1, xhap,2, xhap,3, xhap,4 is the unsigned binary representation of the HARQ process identifier where xhap,1 is MSB.
-
Redundancy version information (2+2 bits): xrv,1, xrv,2,xrv,3, xrv,4
The redundancy version is proposed to be linked to the transmission time, i.e. the RV parameters are predefined for each transmission time. Two bits are used for each data stream. The transmission time is implicitly indicated by the 2-bit RV information.
-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3

-
UE identity (16 bits): xue,1, xue,2, …, xue,16

5. Conclusions
In this document we have proposed the control signaling design and coding scheme for dual stream of TDD MIMO. 
Proposal1: HS-SCCH control signaling lengths in MIMO for both single and dual stream are the same.
Proposal2: HS-SCCH in MIMO conveys:

-
Channelisation-code-set information (q = 8 bits): xccs,1, xccs,2, …, xccs, q
-
Time slot information (n = 5 bits): xts,1, xts,2, …, xts,n
-
Modulation scheme information (1+1 bit): xms,1, xms,2
-
Transport-block size information (m = 6+6 bits): xtbs,1, xtbs,2, …, xtbs,m
-
Hybrid-ARQ process information (4 bits): xhap,1, xhap,2, xhap,3, xhap,4
-
Redundancy version information (2+2 bits): xrv,1, xrv,2,xrv,3, xrv,4
-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (16 bits): xue,1, xue,2, …, xue,16
Proposal3: For MIMO single stream, control signaling for stream 2 i.e. xms,2, xtbs,7, …, xtbs,12, xrv,3, xrv,4 is filled with void bits.
References
[1] R1-082957, “HS-SCCH structure supporting MIMO for 1.28Mcps TDD”, 3GPP RAN1 #54, CATT 
[2] R1-083238, “HS-SCCH structure for 1.28Mcps TDD MIMO”, 3GPP RAN1 #54, TD-TECH
_1283581879.unknown

