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1 Introduction 
In the last RAN1 #61bis meeting, the following was agreed regarding A/N transmission for carrier aggregation (CA) [1].
Agreement (for both FDD and TDD):
· For Rel-10 UEs that support up to 4 A/N bits: PUCCH Format 1b with channel selection

· For Rel-10 UEs that support more than 4 A/N bits: DFT-S-OFDM

If the UE is configured with a single DL component carrier (CC), the Rel-8 mechanism based on the lowest CCE index of PDCCH can be reused for A/N resource allocation. For a UE configured with more than one DL CC, implicit, explicit, and hybrid PUCCH A/N resource allocation schemes have been suggested depending on the A/N transmission scheme, DL assignments etc [2-7]. In general, only one resource allocation scheme may not be efficient to cover all those cases although minimizing options is desirable. In this contribution we discuss the PUCCH CA A/N resource allocation for UEs configured with more than one DL CC.

2 Resource allocation for A/N multiplexing 
The PUCCH CA A/N resource allocation is based on the following two rules: Reuse the implicit Rel-8/9 PUCCH resource mapping as much as possible to maximize resource utilization. The UE-specific UL PCC should be used for PUCCH transmission. 
Channel selection: 
If the UE configured with CIF and PDCCH for DL scheduling can be transmitted only on the PCC, implicit resource mapping based on Rel-8/9 mechanism is preferable. The CCE index associated with PDCCHs received on the DL PCC can be used for resource mapping. For example, the lowest CCE index from CCEs constituting all the received PDCCHs or the lowest CCE index of the PDCCH with the highest CCE index can be used as the CCE index for the implicit Rel-8/9 resource mapping.
If the UE is not configured with CIF or PDCCH for DL scheduling can be transmitted on the SCCs, the Rel-8 implicit mechanism cannot be used all the time without imposing scheduling constraint. Hence, in this case explicit resource allocation is necessary to provide CA A/N resources on the uplink PCC. 
DFT-S-OFDM: 
Since the DFT-S-OFDM format cannot coexist in the same RB with other Rel-8/9 PUCCH formats, separate resource blocks need to be set aside for the CA A/N resources. Explicit signaling of the resource on the UE-specific uplink PCC seems to be the only viable solution. The CA A/N resources can be located somewhere in the resource region originally intended in Rel-8/9 for CQI, persistent A/N, and SR resources, i.e., outside the Rel-8/9 dynamic A/N resource area. A new parameter indicating the starting position of the CA A/N resource region and a resource indicator may need to be defined. 

Single DL CC assignment case:

If the UE receives only one downlink assignment and the corresponding PDCCH is carried by the PCC, the Rel-8/9 mapping and transmission format can be reused. If the UE receives only one downlink assignment and the corresponding PDCCH occurs on the SCC, the CA A/N resources on the PCC, allocated by explicit signaling, are used in both DFT-S-OFDM and channel selection.
3 Resource allocation for cross-carrier A/N bundling

A/N bundling across carriers can be useful for UEs with power limitation since it generally provides better A/N performance over A/N multiplexing. 

If the UE is configured with CIF, the UE uses the Rel-8/9 PUCCH resource mapped from the CCE index associated with PDCCHs received on the DL PCC. For example, the lowest CCE index from CCEs constituting all the received PDCCHs or the lowest CCE index of the PDCCH with the highest CCE index can be selected as the CCE index for resource mapping. If there is no dynamic DL grant and SPS-PDSCH on the DL PCC, the UE performs DTX. Thus, the eNB is required to transmit at least one DL grant on the PCC. If there is no dynamic DL grant but an SPS-PDSCH assigned on the DL PCC, the UE transmits the A/N bundling result using the higher-layer configured A/N resource corresponding to the SPS allocation.

If the UE is not configured with CIF, the resource for transmission of bundled A/N is semi-statically allocated by RRC signalling. The Rel-8/9 PUCCH format 1/1a/1b resources on the UL PCC can be reused and PUCCH format 1b can used for transmission of the A/N bundling result.

4 Conclusion
In conclusion, we have discussed PUCCH resource allocation for CA A/N feedback. We propose the followings.
For A/N multiplexing:
Proposal 1: For channel selection, if the UE is configured with CIF and PDCCH for DL scheduling can be transmitted only on the PCC, implicit resource mapping based on the Rel-8/9 mechanism is used.
Proposal 2: For DFT-S-OFDM based A/N feedback, the CA A/N resource is explicitly allocated on the PCC by RRC signaling. 

For  A/N bundling across carriers:
Proposal 3: If the UE is configured with CIF, the UE uses the Rel-8/9 PUCCH resource mapped from a CCE index associated with PDCCH(s) received on the DL PCC.
Proposal 4: If the UE is not configured with CIF, the resource for bundled A/N feedback is explicitly allocated on the PCC by RRC signalling
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