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1. Introduction

After RAN1 65 meeting, there was a discussion on the treatment of A/N bit for a single TB transmission with a TM supporting up to two TBs in carrier aggregation for PUCCH format 3. Two main proposals are as follows;
· Proposal 1: A UE shall use the same ACK/NACK response for both TBs.

· Proposal 2: A UE shall generate NACK for undetected TB.
 This document discusses this aspect on A/N bit treatment for a single TB transmission with a TM supporting up to two TBs. Throughout the paper, we denote the cell with a TM supporting up to two TBs as MIMO cell for convenience.
2. Discussions
First of all, we survey the previous agreements and the statements in specification.

First, during e-mail discussion after RAN1 63bis, the following for treating A/N bits on MIMO cell with FDD channel selection was agreed [1][2];

· In case of single codeword transmission or SPS release PDCCH on a cell configured with two codeword  transmission with channel selection for FDD
· {ACK, ACK} or {NACK, NACK} represents ACK or NACK of single codeword transmission in the channel selection mapping table, respectively. 
· {ACK, ACK} represents ACK of the PDCCH indicating SPS release in the channel selection mapping table.
 The concept using the same A/N bit for two TBs is for maximizing Euclidian distance considering mapping table for FDD channel selection. The principle is basically same as an adaptation between PUCCH format 1a and 1b in Rel-8. When a UE transmits A/N for single TB on MIMO configuration, the UE uses PUCCH format 1a rather than PUCCH format 1b to maximize Euclidian distance.
Second, in RAN1 62, the following for A/N bit mapping with PUCCH format 3 was agreed [3];
· For DFT-S-OFDM with A/N payload size less than or equal 11 bits, the (32, O) RM code from Rel-8 with circular buffer rate matching is reused. 

· A/N bit mapping is same as in Rel-8.
Last, in section 7.3 of TS36.213 [4], the treatment of A/N bits for TDD A/N bundling can be found as follows;
· 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.
In other words, for Rel-8 TDD, when a UE transmits A/N bit for a single TB with MIMO configuration, the A/N bit for not received TB is set to NACK (ie. 0). 
Therefore, based on the agreement in RAN1 62 and Rel-8 specification, we found that Proposal 2 (defined in chapter 1) is suitable for Rel-10 UE behaviour based on the following aspects;
· Proposal 1 violates the previous agreement which shall use the same A/N bit mapping as in Rel-8.
· Proposal 2 has a benefit over Proposal 1 in complexity point of view for RM encoding/decoding procedure since the set NACK (0) does not use the corresponding column in base sequence for RM coding.
In addition, no performance difference between two proposals is foreseen.
3. Conclusion
This contribution surveyed the previous agreements and the specification regarding the treatment of A/N bits when a UE transmits A/N for a single TB with MIMO configuration. Two different proposals were discussed; 
· Proposal 1: A UE shall use the same ACK/NACK response for both TBs. 
· Proposal 2:  A UE shall generate NACK for undetected TB. 
The second proposal can keep our previous agreement to use same mapping rule as Rel-8 as well as can have a benefit in complexity point of view. Therefore, our suggestion to confirm the previous agreements is that a UE shall generate NACK for undetected TB when the UE detects a PDSCH only for single TB with MIMO configuration for PUCCH format 3. The relevant draft CR is also given in [5].
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