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1. Introduction
In MIMO mode, the structure of part 2 of the HS-SCCH will depend on the number of streams that is transmitted, while the first part will be common between single and dual stream transmission. In RAN1 #47bis a general agreement on the part 1 of the HS-SCCH was reached ‎[1], but the second part was not discussed in detail. 

Part 2 consists of TBS information and HARQ related parameters and the Rel-5/6 structure include:

· Transport block size (TB): 6 bits

· HARQ processes information (HAP):  3 bits

· Redundancy and constellation version (RV): 3 bits

· New data indicator (NDI): 1 bit
· UE ID: 16 bits

The extension to MIMO will then consist of one extension to the single stream case and one for the dual stream case. It is noted that for the dual stream cases, most parameters have to be duplicated. This will make this part require much more power than the single stream case. Hence, to keep the power control target on a reasonable level ‎[2] reducing the number of bits is needed.
2. HARQ processes information

As observed in ‎[3] and ‎[4] the HAP field needs to be extended to 4 bits in the single stream case. In case of dual stream transmission some constraints are needed on the HAP signaling to reduce the needed bits from 8 (full flexibility). In ‎[2] a signaling scheme requiring 3 bits was proposed. It was identified that this scheme may be too restrictive ‎[4] and an extension requiring 4 bits was proposed in ‎[3]. This extension removes some of the restrictions identified in ‎[4]. 
The signaling scheme proposed ‎[3] is based on grouping the available processes into pairs {A,B} such that only one HARQ process ID would need to be signaled for a dual-stream transmission. This would require 3 bits if 8 such pairs should be supported. To increase the flexibility, it was suggested that an additional bit is used to indicate which of “A” or “B” that belongs to the e.g. primary stream. Hence, a total of 3+1 bits are needed for HAP signaling in case of dual stream transmission.
3. Redundancy and constellation version
To further reduce the payload in part 2 it has been suggested ‎[5] and ‎[6] that the redundancy and constellation version and NDI can be jointly coded to a 2- or 3-bit HARQ transmission format. This can potentially save one or two bits in the single stream case and 2 or 4 bits for dual stream transmission.
4. Channel coding for HS-SCCH
It is our feeling that if a reduction of the payload in MIMO HS-SCCH part 2 is possible by using the different proposals above, a reasonable net coding gain can be achieved. Using the numbers presented in ‎[5] and also discussed above, would lead to the following payload sizes and net coding rates in the HS-SCCH.
Table 1: HS-SCCH Part II in case of MIMO.
	
	TB size
	HARQ ID
	RV
	NDI
	UE ID
	Total

	Rel-5
	6 bits
	3 bits
	3 bits
	1 bit
	16 bits
	29 bits

	Single stream
	6 bits
	4 bits
	2-3 bits
	16 bits
	28-29 bits

	Dual stream
	2x6 bits
	4 bits
	2x(2-3) bits
	16 bits
	36-38 bits


Table 2: Net coding rates for Rel-5/6 and MIMO.
	
	Part 1
	Part 2 (single stream)
	Part 2 (dual stream)

	Rel -5/6
	0.2
	0.3625
	N.A

	MIMO
	0.3
	0.35 - 0.3625
	0.45 – 0.475


The channel coding rate for a Rel-5/6 HS-SCCH part 1 is 1/3 while the current channel coding rate in ‎[7] is 1/2 for part 1.  We believe that this impose an unnecessary redesign of the UE and would propose to retain CR=1/3 also for MIMO. Similarly for part 2 where Rel-5/6 use CR=1/3 while ‎[7] has CR=1/3 for single stream transmission and CR=1/2 for dual stream transmission. Using CR=1/3 also for the dual stream case would minimize the design efforts also here.

5. Conclusions
In this contribution we have addressed the HS-SCCH part 2 for MIMO. It is proposed that the payload should be minimized by impose some minor restrictions on HARQ process signalling. By this, 4 bits can be saved for MIMO in case of dual stream transmission. It is further proposed that RV and NDI are jointly coded into a retransmission sequence using 2-3 bits. By this, it is believed that a reasonable performance is achieved on the HS-SCCH without increasing the power control target too much. To minimize the redesign efforts in the UE, it is further proposed to use code rate 1/3 for both part 1 and part2 (single and dual stream).
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