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A new WI was agreed at RAN #66 plenary meeting to support LTE carrier aggregation beyond 5 carriers [1]. In this contribution, we discuss PUCCH resource allocation for DL HARQ-ACK transmission to support up to 32 DL component carriers. 
Discussion
Resource allocation for new PUCCH Format
In current mechanism, the PUCCH format 3 resource is determined according to higher layer configuration and a dynamic indication 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 PDCCH/EPDCCH 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, the resource allocation for new PUCCH format should depend on the solution of new format. If multiple PUCCH format 3 is adopted, it is preferred to use the same mechanism for PUCCH resource allocation with minimum standards impact. In addition, the multiplexing of UEs using legacy PUCCH format 3 with UEs using new PUCCH format can be studied. If PUSCH-like design is adopted as the new PUCCH format, the resource allocation should be studied taking into consideration the co-existence and resource share with legacy PUCCH format, standard impact, signalling overhead and implementation complexity. 
Fallback operation
In Rel-10, a UE only scheduled on the DL component carrier associated with the UL component carrier used for PUCCH (i.e. PCell) has a according to Rel-8 rules a PUCCH resources reserved on this carrier, i.e. PUCCH format 3 and PUCCH format 1b with channel selection fallback to PUCCH format 1a/1b if PDSCH is only scheduled on PCell. 
In Rel-13, new PUCCH format will be introduced to support up to 32 carriers because PUCCH format 3 only supports up to 22 bits. In case a UE is scheduled on more than 5 DL component carriers, the new PUCCH format supporting larger payload size should be used. Similar fallback operation should be defined. Based on the same principle, when a UE is scheduled only on the PCell in DL, PUCCH resources should be reserved according to Rel-8 rules, i.e., new PUCCH format should fallback to PUCCH format 1a/1b if PDSCH is only scheduled on PCell. PUCCH resources refer here to resource blocks as well as time-domain covers and/or cyclic shifts (exact parameters depend on design details of the new PUCCH format). Similarly, to maintain the HARQ-ACK performance with PUCCH format 3, the new PUCCH format should be able to fallback to PUCCH format 3 under certain circumstances. For example, if a UE is scheduled on DL PCell and DL component carriers with carrier index 1-4, it should use the PUCCH resources reserved according to Rel-10 rules for PUCCH format 3.
Proposal:
· The new PUCCH format should fallback to PUCCH 1a/1b if PDSCH is only scheduled on PCell.
· For new PUCCH format, FFS fallback operation to PUCCH format 3.
Conclusion
In this contribution we discussed PUCCHresource allocation for DL HARQ-ACK transmission for CA enhancements. The above discussion is summarized with the following proposals:
[bookmark: _GoBack]Proposals:
· The new PUCCH format should fallback to PUCCH 1a/1b if PDSCH is only scheduled on PCell.
· For new PUCCH format, FFS fallback operation to PUCCH format 3.
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