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1 Introduction

In RAN1#62 meeting in Madrid, the resource allocation scheme for FDD progressed [1]. For TDD, the following possibilities of bundling option were discussed [2]:

· Possibilities:

· Full bundling

· Partial bundling (spatial bundling + …)

· … time domain as in Rel-8

· … CC domain
In this contribution, we discuss the options of ACK/NACK bundling on PUCCH for TDD, and present our thoughts regarding the resource allocation for bundled A/N.
2 Options for ACK/NACK bundling
Time domain bundling and carrier domain bundling are two ACK/NACK bundling schemes currently being considered. There are two major merits associated with the carrier domain bundling compared to the time domain bundling: good error case handling due to DL grant(s) missing by DAI(s) (indicating the total number of DL grants within current subframe) and good error case handling due to ambiguity during CC reconfiguration [3]. In addition, in case that only single CC is scheduled, carrier domain bundling is able to transmit A/N bits more accurately, while time domain bundling is able to transmit only a few A/N bits. Fair throughput comparison in the case of TDD configuration 2 (i.e. 4DL:1UL) and 4 configured CCs per UE also pointed out that carrier domain bundling has similar or better throughput performance than time domain bundling [4]. Hence our proposal is:

Proposal 1: Carrier domain bundling should be supported in LTE-A TDD.

3 Resource allocation for carrier domain bundled ACK/NACK
In [5], for channel selection, the allocation of one PUCCH 1a/1b resource per “ACK/NACK bundle” is proposed. We have similar views as [5] in that there is not any obstacle to allocate one PUCCH 1a/1b resource per “ACK/NACK bundle”. Hence our proposal is:

Proposal 2: In LTE-A TDD, one PUCCH 1a/1b resource should be allocated per “ACK/NACK bundle”.
Based on the above proposal, for resource allocation for carrier domain bundled ACK/NACK, we would like to suggest a slight extension of the agreement for FDD [1] as follows:

· For the UE configured for channel selection and carrier domain bundling,
· For a subframe containing a PDSCH transmission on the Pcell:
· ACK/NACK resource allocation corresponding to the PDSCH transmission on the Pcell.

· For a subframe containing only PDSCH transmissions on the Scell(s) and at least one PDSCH transmission which is cross-carrier scheduled from Pcell:
· ACK/NACK resource allocation corresponding to a prioritized one PDSCH transmission on Scell which is cross-carrier scheduled from Pcell.
· For a subframe containing only PDSCH transmissions on the Scell(s) which are scheduled from Scell(s):
· Explicit ACK/NACK resource allocation configured by RRC.

· PDCCH(s) corresponding to PDSCH transmission on the Scell(s) shall indicate a resource (“ACK/NACK Resource Indicator”, ARI) derived from the RRC configured resource(s).
· The UE assumes same ARI for all PDCCH corresponding to this subframe.
Proposal 3: For a subframe containing a PDSCH transmission on the Pcell, ACK/NACK resource is allocated corresponding to the PDSCH transmission on the Pcell.
Proposal 4: For a subframe containing only PDSCH transmissions on the Scell(s) and at least one PDSCH transmission which is cross-carrier scheduled from Pcell, ACK/NACK resource is allocated corresponding to a prioritized one PDSCH transmission on Scell which is cross-carrier scheduled from Pcell.

Proposal 5: For a subframe containing only PDSCH transmissions on the Scell(s) which are scheduled from Scell(s), ACK/NACK resource is allocated according to ARI in PDCCH corresponding to PDSCH transmission on the Scell, which is derived from the RRC configured resource(s).
4 Conclusions

In the present contribution, ACK/NACK multiplexing on PUCCH for TDD with different (partial) bundling assumptions was discussed and the following proposals were made:
Proposal 1: Carrier domain bundling should be supported in LTE-A TDD.

Proposal 2: In LTE-A TDD, one PUCCH 1a/1b resource should be allocated per “ACK/NACK bundle”.
Proposal 3: For a subframe containing a PDSCH transmission on the Pcell, ACK/NACK resource is allocated corresponding to the PDSCH transmission on the Pcell.

Proposal 4: For a subframe containing only PDSCH transmissions on the Scell(s) and at least one PDSCH transmission which is cross-carrier scheduled from Pcell, ACK/NACK resource is allocated corresponding to a prioritized one PDSCH transmission on Scell which is cross-carrier scheduled from Pcell.

Proposal 5: For a subframe containing only PDSCH transmissions on the Scell(s) which are scheduled from Scell(s), ACK/NACK resource is allocated according to ARI in PDCCH corresponding to PDSCH on Scell, which is derived from the RRC configured resource(s).
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