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1. Introduction
Multiple-input multiple-output (MIMO) antenna processing was proposed as one of study item in Release 4 under “high speed downlink packet access” and was approved as Release 6 work item. Therefore, the HS-DSCH should be operated over a MIMO environment. 

If we assume each data stream is transmitted through MIMO transmitter, MIMO system can be considered spatial multiplexing system. In other words, multiple different data streams are simultaneously transmitted via multiple transmit antennas during one TTI. Various schemes [1-5], which were proposed as MIMO transceivers, already imply spatial multiplexing concept since they assume that different data streams are transmitted from multiple antennas. Moreover, recently proposed MIMO systems [2-5] consider the separate MCS control for each data stream in order to increase system throughput. 
HS-DSCH in Release 5 does not consider spatial multiplexing so that a single data stream can be transmitted during one TTI. However, if we expand toward the spatial multiplexing and separate MCS control for each data stream in MIMO system, we should consider the impact on the Release 5 multiplexing chain due to transmission of multiple data streams. In this contribution, we discuss the multiplexing chain for spatial multiplexing MIMO system.

2. Multiplexing Chain for spatial multiplexing MIMO System

If we assume a spatial multiplexing MIMO system, the existing HS-DSCH multiplexing chain in Release 5 [6] may not be appropriate. Spatial multiplexing systems require a branching block to distribute data streams to multiple transmit antennas. Moreover, when we adopt the MCS control for each data stream in order to increase the system throughput, some modifications to the existing HS-DSCH multiplexing chain may be required. In Figure 1, we show two alternatives of multiplexing chain for spatial multiplexing MIMO systems using MCS control for each data stream.

(a) Alternative A

Alternative A is shown in Figure 1 (a). In this alternative, only one transport block arrives at the multiplexing chain every TTI as in Release 5. After channel coding unit, the coded block is segmented into N streams in the spatial segmentation block, where N denotes the number of simultaneously transmitted data streams via multiple transmit antennas during one TTI. Hybrid-ARQ functionality unit performs rate matching for separate MCS control for each data stream. The remaining processes for each data stream are the same as those of HS-DSCH multiplexing chain.

This alternative requires only one uplink ACK/NACK signal as in Release 5, since there is only one transport block. However, the whole streams in a TTI should be retransmitted if error is detected in UE. Since the performance of one transport block is decided by the combined performances of the multiple streams, it is difficult to determine the MCS for each stream. 
(b) Alternative B

Alternative B is illustrated in Figure 1 (b). In alternative B, we assume that N transport blocks arrive at the multiplexing chain every TTI. Then the spatial distribution block distributes the received transport blocks into the N branches, and each transport block goes through the same multiplexing chain for HS-DSCH in Release 5.
In this alternative, since the only erroneous stream, not the whole streams, can be retransmitted, the retransmission process can be performed efficiently. However, uplink ACK/NACK signal per stream is needed in order to assist the retransmission process. From the viewpoint of the CQI definition, the same CQI mapping table as in [7] can be used for each data stream.
3. Conclusion

In this contribution, we discuss considerations on the multiplexing chain for HS-DSCH, when MIMO systems with spatial multiplexing are applied. We present two alternatives appropriate for the spatial multiplexing MIMO schemes using different MCS control for each data stream. More investigations are needed for this issue.
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Figure 1. Two alternatives for multiplexing chain for HS-DSCH in MIMO system
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