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1. Introduction

In Rel-8 FDD, when two codeword transmission mode (i.e. TM 3 or 4) is configured to a UE, the UE generates 1 or 2 A/N bits according the number of codewords actually enabled. This procedure is not clearly described in the physical layer specifications. But, many companies agreed during the Rel-8 specification that the procedure was covered by the overall current specifications including higher layer specifications, and no CR was needed.
Similarly, when it comes to the Rel-8 TDD, it is not clear the number of A/N bits on PUSCH when M=1 in case only one codeword is enabled in TM 3 or 4. So, we would like to clarify the RAN1’s understanding on this issue.
2. History of the CRs for TDD M=1
From the Rel-8 CR in [1], it was clarified that the UE in TM 3 or 4 always transmit 2 A/N bits on PUSCH in case of A/N bundling in TDD. However, the UE procedure for A/N multiplexing is clearly specified only for M>1 (spatial bundling is always applied), not for M=1. Therefore, we may apply the same interpretation as the FDD (1 A/N bit when 1 CW enabled) to the number of A/N bits for A/N multiplexing with M=1 in TDD. Corrections in [1] are quoted below.
	For TDD ACK/NACK bundling, when the UE is configured by transmission mode 3 or 4 defined in Section 7.1 and ACK/NACK bits are transmitted on PUSCH, the UE shall always generate 2 ACK/NACK bits assuming both codeword 0 and 1 are enabled. For the case that the UE detects only the PDSCH transmission associated with codeword 0 within the bundled subframes, the UE shall generate NACK for codeword 1.


From the Rel-8 CR in [2], UE procedure for A/N multiplexing with M=1 is specified, where the description about the number of generated A/N bits change is targeted not for the number of enabled CW dependent change, but for the TM dependent change. In addition, the summary of change in [2] states “UE procedure for AN multiplexing with M=1 is specified in the same way as AN bundling.” This may read as intention to make the same procedure for A/N multiplexing and A/N bundling when M=1 (Accordingly, 2 A/N bits even when 1 CW is enabled in TM 3 or 4). Corrections in [2] are quoted below.
	For TDD ACK/NACK bundling or ACK/NACK multiplexing and a subframe 
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 individual PDSCH transmission ACK/NACKs, where 
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 defined in Table 10.1-1. The UE shall detect if at least one downlink assignment has been missed, and for the case that the UE is transmitting on PUSCH the UE shall also determine the number of ACK/NACK bundled subframes 
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3. Conclusions
From the discussion so far, the UE procedure for A/N multiplexing with M=1 is not clear whether it is alt1 or alt2 when only one codeword is enabled in TM 3 or 4.

· Alt1: the number of A/N bits on PUSCH is 1 bit (same as FDD) 
· Alt2: the number of A/N bits on PUSCH is 2 bits (same as A/N bundling) 
Therefore, we propose to clarify RAN1’s common understanding and make a note in the RAN1 minutes or CR depending on the discussion.
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