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1 Introduction
At RAN1 #82, the dynamic adaptation between new PUCCH format(s) and format 3 was discussed and the following observations were made
Observations:
· Whether to support dynamic adaptation between new format(s) and format 3?
· Motivations: 
· overhead reduction
· improved PUCCH resource utilization. 
· improved PUCCH performance
· Issues to be studied further 
· How and whether to support dynamic adaptation between new format(s) and format 3
· Resource allocation for new format(s) and format 3
· Blind PUCCH format detection
In this contribution, we first discuss PUCCH resource allocation for the new PUCCH format then share our views on how to support PUCCH format adaptation for Rel-13 CA enhancement.
2 Discussion
2.1 PUCCH resource allocation

In LTE Rel-10, the PUCCH resource allocation for PUCCH format 3 is determined according to higher layer configuration and a dynamic ACK/NACK resource indicator (ARI) from the downlink assignment. In detail, the TPC field in the DCI format of the corresponding (E)PDCCH is used to determine the PUCCH resource values from one of the four resource values configured by higher layers. For FDD, the TPC field corresponds to the (E)PDCCH for the scheduled secondary serving cells. For TDD, the TPC field corresponds to the (E)PDCCH for the primary cell with DAI value in the (E)PDCCH larger than ‘1’. A UE shall assume that the same PUCCH resource values are transmitted in each DCI format of the corresponding (E)PDCCH assignments.

In Rel-13 CA, the resource allocation for new PUCCH format depends on the detailed design of new format. For PUSCH-like PUCCH format, it is possible to reuse similar ARI schemes as PUCCH format 3. However, some changes may be needed. For example, the new PUCCH format may occupy more than one PRB. If there is a need to change the number of PRBs dynamically, one may need to signal the number of the PRB together with the PUCCH resource. One straightforward way is to add a new DCI field to signal the number of PRBs. It is also possible to reuse the same ARI field by reducing the resource selection flexibility.
Proposal 1: ARI is used to indicate the resource and the number of PRBs for the new PUCCH format.
2.2 PUCCH format adaptation
At RAN1 #82, it was agreed that the HARQ-ACK codebook size is dynamically determined. In additional, it was agreed that the same understanding between eNB and UE needs to be ensured regarding the HARQ-ACK codebook (including HARQ-ACK bit ordering and size). With dynamic HARQ-ACK codebook adaptation, it is possible to select the PUCCH format in a dynamic manner. The main benefit of dynamic PUCCH format selection is resource utilization efficiency such that it is possible to dynamically multiplex multiple UEs on the same PRB and it is also possible to dynamically share the PUCCH resources with legacy UEs. 
In order to support dynamic PUCCH format selection, both implicit and explicit methods can be considered. As an example of implicit method, the PUCCH format is selected based on the total number of HARQ-ACK bits, e.g. if the number of information bits is less than 23 bits, PUCCH format 3 is used; if the number of information bits is larger than 23 bits, new PUCCH format is used. Note that this method requires reliable alignment between the eNB and the UE, otherwise blind detection of PUCCH formats needs to be performed at the eNB. As an example of explicit method, the PUCCH format is selected based on eNB indication, e.g. a new DCI field is added to signal the PUCCH format that should be used by the UE. The advantage of the explicit method is additional flexibility at the cost of signaling overhead. 
One related issue is how PUCCH resource allocation is done in case PUCCH format adaptation is adopted. In general, the PUCCH resource allocation can be performed along with the PUCCH format adaptation, i.e. the ARI field will indicate either the resource for the new PUCCH format or PUCCH format 3. As discussed in [1], the UE shall use PUCCH format 3 or the new PUCCH format when there is PDSCH transmission from the secondary cell or when there is PDSCH transmissions with DAI value larger than 1 in TDD. The detailed UE behaviour regarding multiplexing of HARQ-ACK(SR) and P-CSI is provided in [1].
Proposal 2: PUCCH format adaptation is supported between the new PUCCH format and PUCCH format 3.
· Both implicit and explicit methods can be considered for PUCCH format adaptation.
3 Conclusions

In this contribution we discussed PUCCH resource allocation for DL HARQ-ACK transmission for CA enhancements. The above discussion is summarized with the following proposals:
Proposal 1: The existing ARI scheme is reused for the resource allocation for the new PUCCH format.
Proposal 2: PUCCH format adaptation is supported between the new PUCCH format and PUCCH format 3.
· Both implicit and explicit methods can be considered for PUCCH format adaptation.
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