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1. Introduction
TDD ACK/NAK multiplexing is agreed in [1], with one open issue for configuration 5 where DL/UL ratio is 9. ACK/NAK partial bundling for configuration 5 is agreed in [2], to limit the maximum number of ACK/NAK feedback bits to be 4. A few proposals exist for such partial ACK/NAK bundling, e.g. [3] – [5]. A dynamic partial bundling scheme is proposed in [3], where UE decides how to partially bundle the ACK/NAK bits. A static bundling scheme is proposed in [4] [5], where the 9 DL subframes are partitioned into 4 subsets and ACK/NAK bundling is performed in each subset.
From the perspective of NodeB and UE complexity, we prefer the static partial bundling in [4] [5], as it leads to simpler implementations. In this contribution, we detail the TDD ACK/NAK multiplexing scheme for configuration 5.
2. TDD PUCCH ACK/NAK Multiplexing for Configuration 5
2.1 Static partial bundling

The static partial bundling scheme [4] [5] divides the 9 DL subframes into 4 subsets, i.e. {#9 #0 #1}, {#3 #4}, {#5 #6}, and {#7 #8}. In each subset, spatial and temporal ACK/NAK bundling is performed, resulting in at most 1 ACK/NAK bit per subset. 

2.2 Downlink assignment indicator

Downlink assignment indicator (DAI) enables UEs to detect possible DL grant misses. For configuration 5, it is proposed to use independent DAI per subset. In other words, DAI is initiated at the beginning of each subset.

2.3 Utilized ACK/NAK resources 

The ACK/NAK resources for the transmission of 4 ACK/NAK bits in configuration 5 are obtained collectively from the 4 subsets. Typically, only one ACK/NAK resource is required from each subset. It is proposed that the ACK/NAK resource to be used from each subset for the transmission of multiple ACK/NAK bits is derived from the first DL subframe within that subset where the UE is scheduled.

2.4 Transmission of ACK/NAK multiplexing
The transmission of multiple ACK/NAK bits in configuration 5 follows the scheme as DL/UL ratio of 4 [1].
3. Conclusions

We suggest capturing the contents in Section 2 as the transmission method for TDD ACK/NAK multiplexing on PUCCH for configuration 5.

4. References
[1] 3GPP R1-083466, “36.213 CR0100r1 (Rel-8, F) Support of multi-bit ACK/NAK transmission in TDD,” Texas Instruments, CMCC, Ericsson
[2] 3GPP R1-083291, “Way forward on TDD PUCCH multi-bit ACK/NAK transmission,” Texas Instruments, Huawei, CATT, Ericsson, Nokia, NSN, ZTE
[3] 3GPP R1-082861, “4 bits ACK/NACK generation in TDD configuration 5,” Samsung, CATT
[4] 3GPP R1-082567, “Multiple A/Ns transmission for TDD,” CATT
[5] 3GPP R1-082372, “Multiple ACK/NACK for TDD,” ZTE


























































































































































































































































































































































































- 1/1 -

