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1 Introduction
At RAN1#68, to reduce the uplink and downlink signaling, it was agreed to use 2 codewords/HARQ processes in four branch MIMO system [1]. Since in a four branch MIMO system, the maximum number of streams supported is four, there should be some mechanism at the MAC-ehs side to map 2 HARQ processes for three stream and four stream transmissions. In this contribution, we discuss the considerations at MAC-ehs on UTRAN and UE side in a four branch system.
2 
Discussion
2.1 MAC-ehs entity – UTRAN side
According to 3GPP specification [3] there shall be one HARQ entity per HS-DSCH. With the introduction of 4Tx transmissions there should be two HARQ processes per HS-DSCH per TTI for three streams and four streams transmissions. The two MAC-ehs PDUs belonging to different streams are logically mapped to one HARQ process as shown in Figure 1. For three stream and four stream transmissions, the two MAC-ehs PDUs that are mapped to one HARQ process are equal in size, since it was agreed in RAN1#67 that the transport blocks belonging to same HARQ process should be of equal in size.

[image: image1]
Figure 1 Mapping of the two equal in size MAC-ehs PDUs to one HARQ processes in MAC-ehs UTRAN side

Proposal 1: There should be two HARQ processes per HS-DSCH per TTI for three streams and four streams transmissions 
Three different combinations of streams to HARQ process mapping are possible with the introduction of Four Branch MIMO transmission. In the first combination the first stream and second stream are mapped to the first HARQ process while the third stream and the fourth stream are mapped to the second HARQ process. In the second combination the first stream and third stream are mapped to the first HARQ process while the second stream and the fourth stream are mapped to the second HARQ process. In a third combination the first stream and fourth stream are mapped to the first HARQ process while the second stream and the third stream are mapped to the second HARQ process, more details on different mapping of MAC-ehs PDU to HARQ process is described in [2]. In [2] it was proposed to use mapping combination 1.
Based on status reports from associated uplink signalling either new transmission or retransmission is determined by the scheduler. For the initial transmission and following transmissions the same redundancy versions coding determined by the scheduler should be used for the two MAC-ehs PDUs that are logically mapped to the same HARQ process.
When the retransmissions originating from the HARQ layer within the same TTI over the same HS-DSCH is scheduled both redundancy versions coding determined by the scheduler for the current retransmission or the following retransmissions should be the same for the two MAC-ehs PDUs that are logically mapped to the same HARQ process.
Proposal 2: Keep the same redundancy versions for the transmissions and retransmissions for the two MAC-ehs PDUs that are logically mapped to the same HARQ process.
2.2 MAC-ehs entity – UE side
With 2 codewords, 2 ACK/NACK are generated by the HARQ functional entity, in other words one ACK or one NACK is generated per HARQ process in case of three streams or four streams transmissions. 
The ACK or NACK information is generated by bundling the individual ACK/NACKs belonging to the same HARQ process, i.e. one ACK is generated whenever both MAC-ehs PDUs belonging to the same HARQ process are ACKed. One NACK is generated if at least one of the two MAC-ehs PDUs belonging to the same HARQ process is NACKed.
Proposal 3: ACK or NACK information is generated by bundling the individual ACK/NACKs belonging to the same HARQ process. One ACK is signalled if both MAC-ehs PDU belonging to the same HARQ process are ACKed. NACK is signalled if at least one of the MAC-ehs PDUs belonging to the same HARQ process is NACKed.
3 Conclusion
RAN2 is kindly asked to discuss and agree on the following proposals:

Proposal 1: There should be two HARQ processes per HS-DSCH per TTI for three streams and four streams transmissions.
Proposal 2: Keep the same redundancy versions coding for the transmissions and retransmissions for the two MAC-ehs PDUs that are logically mapped to the same HARQ process.
Proposal 3: ACK or NACK information is generated by bundling the individual ACK/NACKs belonging to the same HARQ process. One ACK is signalled if both MAC-ehs PDU belonging to the same HARQ process are ACKed. NACK is signalled if at least one of the MAC-ehs PDUs belonging to the same HARQ process is NACKed
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