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1. Introduction

In RAN1#53bis, the HS-SCCH frame structure for MIMO LCR TDD has been discussed in [1]. Based on the discussion, in this contribution, we would like to give some suggestion on the structure of HS-SCCH. 

_______________________________________________________________________________

2. HS-SCCH type 1

The HS-SCCH(s) is currently multiplexed in the following way, called the HS-SCCH type 1:

-
Channelisation-code-set information (q = 8): xccs,1, xccs,2, …, xccs, q
-
Time slot information (n = 5): xts,1, xts,2, …, xts,n
-
Modulation scheme information (1 bit): xms,1
-
Transport-block size information (m = 6): xtbs,1, xtbs,2, …, xtbs,m
-
Hybrid-ARQ process information (3 bits): xhap,1, xhap,2, xhap,3

-
Redundancy version information (3 bits): xrv,1, xrv,2,xrv,3
-
New data indicator (1 bit): xnd,1

-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (16 bits): xue,1, xue,2, …, xue,16

3. Proposed frame structure of HS-SCCH for MIMO

In the MIMO mode, dual streams transmission is based on the rank adaptation of the wireless channel(s). Two streams share the same physical resources, such as timeslots and channelization codes. Each stream has its own transport-block size information and modulation scheme information. No matter whether dual streams are transmitted or not, HS-SCCH cyclic sequence number and UE identity would remain unchanged in the hybrid-ARQ process, the two streams can have the same information. Both streams have their own redundancy version information. The coding, rate matching modulation etc remains the same with the current HSDPA specification. HS-SCCH type 2 is used when the UE is configured in MIMO mode.

3.1 HS-SCCH type 2-A

HS-SCCH shall be of type 2-A when the following three conditions are true:

· the UE is configured in MIMO mode, and
· the UE in dual streams transmission, and
· the HS-PDSCH should always use spreading factor SF=1. 

If two transport blocks are transmitted on the associated HS-PDSCHs, the following information is transmitted by means of the HS-SCCH type 2-A physical channel:

-
Channelisation-code-set information (0bit):

Without any explicit instruction on the code set, the whole timeslot will be allocated to the UE for MIMO mode. 
-
MIMO Flag and modulation scheme information and transport-block size offset information for the secondary transport block (8bits):       
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For dual stream transmission mode, 
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represent the transport-block size offset for the secondary transport block. The transport-block sizes offset for the secondary transport block subtract from the transport-block size for the primary transport block get the transport-block size for the secondary transport block. 
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 represent the modulation scheme for the secondary transport block. 
-
Time slot information (5bits): 
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   This remains unchanged compared to the current HSDPA settings.

-
Modulation scheme information for the primary transport block (1 bit): 
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For dual stream transmission mode, 
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represent the modulation scheme for the primary transport block. 

-
Transport-block size information for the primary transport block (6bits):
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For dual stream transmission mode, 
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represent the transport-block sizes for the primary transport block.

-
Hybrid-ARQ process information (3 bits): 
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This remains unchanged compared to the current HSDPA settings. 

-
Redundancy version information (4bits): 
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For dual stream transmission mode, 
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 represent the redundancy version for the two streams respectively. 
-
New data indicator (0 bit)
   The new data information is implicitly shown in the redundancy version information.
-
HS-SCCH cyclic sequence number (3 bits): 
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This remains unchanged compared to the current HSDPA settings.

-
UE identity (16 bits): 
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This remains unchanged compared to the current HSDPA settings.
If the UE is not configured in MIMO mode, HS-PDSCH channelisation codes are allocated contiguously from a signaled start code to a signaled stop code, and the allocation includes both the start and stop code. The start code 
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 is signalled by the bits 
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 by the bits 
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. If a value of 
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= 16 and 
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= 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources. Other than this case, 
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shall be treated as an error by the UE. While the UE is configured in MIMO mode, the start code 
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 is signaled by the bits 
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and the stop code 
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 by the bits 
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 should be true at all time. Utilized this can differentiate the MIMO and non-MIMO users. 
· UE is not configured in MIMO mode when one of the following two conditions is true: 

      -
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-
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· UE is configured in MIMO mode when the following conditions are all true: 

- the HS-PDSCH resources used spreading factor of SF=1;

      -
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      -
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The advantages can be obtained by keeping the total number of bits in the frame unchanged.

3.2 HS-SCCH type 2-B

HS-SCCH shall be of type 2-B when the following two conditions are both true:

· the UE is configured in MIMO mode, and
· the HS-PDSCH should use spreading factor SF=1 or SF=16. 

In MIMO mode, the following information is transmitted by means of the HS-SCCH type 2-B physical channel:
-
Channelisation-code-set information (8bit):  xccs,1, xccs,2, …, xccs,8
-
Time slot information (5bits): 
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   This remains unchanged compared to the current HSDPA settings.

-
Modulation scheme information for the primary transport block (1 bit): 
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For dual stream transmission mode, 
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represent the modulation scheme for the primary transport block. 

-
Transport-block size information for the primary transport block (6bits):
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For dual stream transmission mode, 
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represent the transport-block sizes for the primary transport block..

-
Modulation scheme information for the secondary transport block (1 bit): 
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For dual stream transmission mode, 
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represent the modulation scheme for the secondary transport block..

-
Transport-block size information for the secondary transport block (6bits):
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For dual stream transmission mode, 
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represent the transport-block sizes for the secondary transport block.

-
Hybrid-ARQ process information (3 bits): 
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This remains unchanged compared to the current HSDPA settings. 

-
Redundancy version information (4bits): 
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For dual stream transmission mode, 
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 represent the redundancy version for the two streams respectively. 
-
New data indicator (0 bit)
   The new data information is implicitly shown in the redundancy version information.
-
HS-SCCH cyclic sequence number (3 bits): 
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This remains unchanged compared to the current HSDPA settings.

-
UE identity (16 bits): 
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This remains unchanged compared to the current HSDPA settings.
_______________________________________________________________________________
4. Conclusions

In this contribution, we give two proposals on the frame structure of HS-SCCH for MIMO in 1.28Mcps TDD system.

Proposal1：

· HS-SCCH type 1 for MIMO single stream;

· HS-SCCH type 2-A for MIMO dual streams;

· HS-SCCH type 2-A:

   -
MIMO Flag and modulation scheme information and transport-block size offset information for the secondary transport block (8bits):
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-
Time slot information (n = 5 bits): xts,1, xts,2, …, xts,n
-
Modulation scheme information for the primary transport block (1 bit): xms,p
-
Transport-block size information for the primary transport block (m = 6 bits): 
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-
Hybrid-ARQ process information (3 bits): xhap,1, xhap,2, xhap,3
-
Redundancy version information (2+2 bits): xp,rv,1, xp,rv,2,xs,rv,1, xs,rv,2
-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (16 bits): xue,1, xue,2, …, xue,16
The proposed frame structure of the HS-SCCH can correctly transmit single or dual streams control information while keeping the same total bits number as that in the current HSDPA specification. It can also be conveniently implemented in the the current HSDPA spec.
Proposal2：

· HS-SCCH type 2-B for MIMO single stream or dual streams;

· HS-SCCH type 2-B:

   -
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,p, xms,s
-
Transport-block size information (m = 6+6 bits): 
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-
Hybrid-ARQ process information (3bits): xhap,1, xhap,2, xhap,3
-
Redundancy version information (2+2 bits): xp,rv,1, xp,rv,2,xs,rv,1, xs,rv,2
-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (16 bits): xue,1, xue,2, …, xue,16
_______________________________________________________________________________
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