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1 Introduction

At RAN#53 a new work item on 4 branch MIMO transmission for HSDPA was agreed [1], [2]. The main aim of this work item is to increase the peak data rates for higher rank transmissions and increase the coverage for lower rank transmissions. One of the most important aspects is to decide upon how many codewords should this 4 branch MIMO system support. At RAN#67, it was decided to use two codewords. The main motivation for this was to reduce the associated control channel overhead. We summarize the decisions so far:
· No new TB sizes will be defined 

· Single MCS is used per codeword 

· Single CQI is reported per codeword
· A CW is mapped to up to 2 layers 
· Single ACK/NACK per codeword
· keep separate encoding and CRC for each TB if two TBs are multiplexed in one CW
· Physical channel interleaving is carried out per physical channel as today.
Since in a two codeword MIMO, with four transport blocks and four layers, there should be some mapping between the transport blocks to 2 HARQ processes.
In this contribution, we propose HARQ functionalities from RAN1 aspects at Node B and at the UE in a two codeword MIMO.
2 Layer Mapping Impact on MAC-ehs

Figure 1 shows the MAC-ehs functionalities at the transmission side. It can be seen that HARQ entity handles the HARQ process for HS-DSCH. According to 3GPP specification there shall be one HARQ entity per HS-DSCH, one HARQ process per HS-DSCH per TTI for single stream transmission and two HARQ processes per HS-DSCH per TTI for dual stream. With the introduction of two codeword four branch MIMO, there shall be two HARQ processes per HS-DSCH per TTI for three streams and four streams transmissions. This is because, the downlink control channel (HS-SCCH) carries only information for 2 HARQ processes in a two codeword MIMO system. 
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Figure 1  MAC-ehs at UTRAN
Based on the above discussion, we propose:
Proposal1: There should be two HARQ processes per HS-DSCH per TTI for three streams and four streams transmissions 
Proposal2:  ACK/NAK bundling is handled by RAN1
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