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1. Introduction
In the previous meetings, we discussed the multiplexing chain for HS-DSCH when MIMO systems with spatial multiplexing are applied. We presented two alternatives for multiplexing chain and showed the throughputs of both alternatives by preliminary simulation. Also, some considerable aspects were compared in [1][2].
In this contribution, we describe the functionalities of spatial segmentation and spatial distribution block in association with signaling.
2. Spatial Segmentation and Spatial Distribution
Figure 1 shows two alternatives for multiplexing chain for HS-DSCH in MIMO system. To support spatial multiplexing, spatial segmentation block and spatial distribution block are newly inserted into the current HS-DSCH multiplexing chain in alternative A and alternative B, respectively. The functions of the other blocks are same as that of current HS-DSCH multiplexing chain. We assume separate rate control for each stream.
a) Alternative A: Spatial Segmentation Block
Since alternative A is assumed to have only one transport block per TTI, a spatial segmentation block is required to segment an input block into multiple blocks for simultaneous transmission of multiple data streams.
Figure 2 shows possible examples that can be considered for spatial segmentation in alternative A. 
Example 1

In example 1, spatial segmentation is processed after rate matching. The number of bits transmitted in physical channel during a TTI is dependent on the modulation scheme and the number of multicodes of each stream. Higher layer selects the modulation scheme and the number of multicodes of each stream based on the CQIs reported per stream. Then, a rate matched data block is to be segmented in proportion to the ratio of the number of bits per stream.
Since a transport block goes through one rate matching block, the code rates of all streams come to be same. That is, modulation scheme and the number of multicodes can be separately controlled per stream but code rate can’t be separately controlled per stream.  
To support example 1, channelization code set and modulation scheme per stream, and a transport block size should be signaled from higher layer. Single HARQ related information is sufficient as in current HSDPA.
Example 2
In example 2, spatial segmentation is processed before rate matching. Higher layer selects the modulation scheme and the number of multicodes of each stream. In addition, higher layer informs physical layer of the number of input bits to each rate matching block. Since rate matching is performed separately, the code rate can be controlled separately for each stream. Transport block size is induced from the sum of segmented bits.
To support example 2, channelization code set, modulation scheme and the number of input bits to the rate matching block should be signaled from higher layer. Single HARQ related information can be shared by all the streams.

b) Alternative B: Spatial Distribution Block
Alternative B is assumed to have N transport blocks per TTI from higher layer. Spatial distribution block simply distributes N transport blocks into N branches. After this block, the current HSDPA multiplexing chain can be used in multiple without modification. However, the amount of information required for the HS-DSCH transmission is increased N times compared to that of current HSDPA.
4. Summary
Considering the discussions so far, the features of each multiplexing alternative and the required signaling between Node B and UE can be summarized as in Table 1.
Table 1. Summary of multiplexing chain alternatives for HS-DSCH in MIMO system.

	              Signaling

Mux chain
	Downlink
	Uplink

	
	Channelization code set
	Modulation scheme
	Transport block size
	HARQ related
	CQI
	ACK/ NACK

	Alt. A

(1 TrBlk)
	Ex. 1
	N
	N
	1
	1
	N
	1

	
	
	- Separate rate control (Code rate is commonly controlled over all streams.)

	
	Ex. 2
	N
	N
	N*
	1
	N
	1

	
	
	- Separate rate control (Code rate is separately controlled for each stream.)
(*The number of input bits to each rate matching block is transmitted for each stream.)

	Alt. B ( N TrBlk)
	N
	N
	N
	N
	N
	N

	
	- Separate rate control (Code rate is separately controlled for each stream.)
- Separate retransmission control
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Figure 1. Two alternatives for multiplexing chain for HS-DSCH in MIMO system
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Figure 2. Examples of composition of spatial segmentation and rate matching for alternative A
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