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Discussion
1. Introduction
At RAN#54 meeting the work item of UL MIMO with 64QAM was approved [1]. At RAN1#68bis meeting, several agreements on HARQ retransmission have been achieved.
Agreed cases:

· Retransmission of a failed rank1, rank2 allowed, Re-TX = rank1 always

· Retransmission of rank2 nack/nack, rank2 allowed, Re-TX = rank2

· Retransmission of rank2 nack/nack, max rank changed to 1, Re-TX = rank2

· Retransmission of rank2 nack/ack, Re-Tx stream 1, new data on stream 2, if data available and allowed by max rank

· Retransmission of rank2 ack/nack, new data available and rank2 allowed: new data on stream 1, Re-TX on stream 2

FFS cases to be discussed over email till the next meeting:
· Retransmission of rank2 ack/nack, new data not available and rank2 allowed: 

· Retransmission of rank2 ack/nack, max rank changed to 1:

· Other cases to be identified

The FFS cases have been discussed through email [2] and a summary of the email discussions will be presented at the RAN1#69 meeting. In this contribution we discuss solutions to avoid the potential mismatch between NodeB and UE when, in rank1 transmission, the retransmission is on the primary stream and the original NACKed transmission is on the secondary stream.
2. Discussion 
Assume that in the initial transmission the TB transmitted on the secondary stream is NACKed, and the UE retransmits with rank1 on the primary stream. The potential mismatch between NodeB and UE can happen because NodeB expects the retransmission on the same stream of the initial transmission. Node B handles this by the E-TFCI and RSN on the E-DPCCH and its decoding status. However, E-DPCCH error detection may occur and this can generate an error in the understanding of NodeB. Some solutions to address this issue are listed below. 
· Alternative 1: Retransmit using E-DPDCH and S-E-DPCCH (instead of E-DPCCH ) 
· Alternative 2: Retransmit using E-DPDCH and S-E-DPCCH (instead of E-DPCCH), and use also the happy bit on S-E-DPCCH to indicate the rank
· Alternative 3: Use non-pilot bit(s) in S-DPCCH to indicate whether the primary or secondary TB
Using E-DPDCH and S-E-DPCCH (instead of E-DPCCH) to retransmit the original NACKed secondary TB allows Node B to easily identify the retransmission of the secondary TB because it receives the S-E-DPCCH. Furthermore, the happy bit on S-E-DPCCH can be re-interpreted as a rank indication. When Node B detects S-E-DPCCH and interprets the happy bit as “rank-1”, NodeB understands that it is a retransmission of the TB originally transmitted on the secondary stream. If Node B detects S-E-DPCCH and interprets the happy bit as “rank-2”, NodeB understands that the rank2 transmission. Alternative 2 is a further check in addition to the method with Alternative 1.
For Alternative 3, non-pilot bit can be reused to indicate the primary or secondary TB. This is an explicit method since S-DPCCH is always transmitted.
3. Conclusion
We discussed some solutions to address the potential mismatch between NodeB and UE when, in rank1 transmission, the retransmission is on the primary stream and the original NACKed transmission is on the secondary stream.
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