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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]. At RAN1#54bis meeting, the HS-SCCH structure was proposed in [3]. In this contribution, we would like to discuss the way to reduce the bit length.
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. In order to reduce the implementation complexity, HS-SCCH control signaling lengths in MIMO for both single and dual stream were proposed to be the same in [3]. For MIMO single stream, control signaling for stream 2 is proposed to be filled with void bits.
HS-SCCH in MIMO for LCR TDD was proposed to convey the following signaling in [3]:

-
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

The total bit number of HS-SCCH structure above is 54. The link level performance among different bit lengths are listed below :
	Parameters
	Value

	Slot of each sub-frame 
	1 

	Channelisation code
	2 X SF=16

	Number of UE
	1

	Cell_Parameter_ID
	0 (0~127)

	Kcell
	8

	Antenna configuration
	1 X 1

	Detection
	Channel estimation with ideal delay 

MMSE Joint detection 

	Channel
	AWGN、PA3、VA30

	Number of data block for simulation
	10000

	Power control 
	Close

	HS-SCCH bit number for dual stream
	46/48/50/52/54 


When BLER=10-2, the Ior/Ioc (dB) can be listed as follows under the different channel.
	 
	AWGN
	PA3
	VA30

	46 bits
	-7.64
	7.46
	1.84

	48 bits 
	-7.50
	7.62
	1.9

	50 bits 
	-7.37
	7.76
	1.99

	52 bits
	-7.15
	7.86
	2.13

	54 bits
	-6.91
	8.02
	2.35


The corresponding coverage are listed below :
Coverage compared to legacy HS-SCCH
	 
	AWGN
	PA3
	VA30

	46 bits
	1
	1
	1

	48 bits 
	99.07%
	98.93%
	99.60%

	50 bits 
	98.21%
	98.01%
	99.00%

	52 bits
	96.77%
	97.36%
	98.08%

	54 bits
	95.23%
	96.32%
	96.64%


It can be seen that the shorter the bit number is the better the performance is. But to reduce the bit number would impose some restrictions on scheduling. In order to balance the performance of HS-SCCH and the flexibility of scheduling, we propose to reduce the length of channlization-code-set information to 4 or 6 bits. If the length of CCS information is 4 bits, at least 4 channlization codes shall be scheduled to the UE at one time. If the length of CCS is 6 bits, at least 2 channlization codes shall be allocated to the UE at one time. This restriction is reasonable for the real scheduling and application.
5. Conclusions
Based on the proposals in [3]:

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.

We propose to reduce the length of channlization-code-set information to 4 or 6 bits to balance the performance of HS-SCCH and scheduling flexibility.
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