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1 Introduction

For the determination of the PUCCH Format 3 resources, it was agreed that [1]: 
a) The TPC field in the PDCCH scheduling PDSCH on Pcell is used as TPC command and the TPC field (2 bits) in the PDCCH scheduling PDSCH on any Scell is used as ARI.
b) If no PDCCH scheduling PDSCH on any SCell is received, and PDSCH scheduling PDSCH on the PCell is received, the Rel-8 PUCCH 1a/1b format and resource are used.
The outstanding issues are:

a) Whether ARI is also used for channel selection. 
b) The number of RRC-configured resources (one or multiple).

This contribution addresses the above outstanding issues.
2 Using ARI for Channel Selection

The use of ARI for channel selection is applicable only for the HARQ-ACK transmission resources in response to PDSCH reception in the Scell in case of no cross-cell scheduling (RRC-configured resources for HARQ-ACK transmission corresponding to SPS PDSCH in the Pcell are not relevant to the use of ARI). Therefore, without cross-cell scheduling, 1-2 RRC-configured resources, depending on the configured TM on the Scell (and possibly on the support of TxD, if specified for channel selection), are required for channel selection. As CA configuration to a UE is primarily to support high data rates and as such a UE will be typically experiencing a high SINR, use of DL MIMO may be assumed leading to the requirements of 2 RRC-configured resources for the respective HARQ-ACK transmission from the Scell using channel selection.
Assuming that only 10% of the at least 600 active (non-DRX) UEs at 10 MHz [2] are configured with CA (and DL MIMO) in Rel.10, the HARQ-ACK overhead to support channel selection without ARI is 2x60/18
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. Conversely, under the approximate assumption that the number of UEs sharing the same resources is equal to the range of the ARI, which can indicate 4 resources, the overhead becomes 3.33% for 
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A greater that 10% reduction in the required UL overhead to support channel selection is substantial and will remain so even if a much smaller percentage of active UEs is assumed to be configured with CA and/or DL MIMO. Therefore, the use of ARI should also apply in case of channel selection (UL overhead for HARQ-ACK transmission with CA should not be reduced only when PUCCH Format 3 is used). 
Moreover, as the mapping tables for channel selection are designed assuming implicit resource allocation, there is no additional issue associated with the use of ARI for channel selection, relative to PUCCH Format 3, when a PDCCH for the Pcell or the Scell does not exist or it is missed by a UE.

Proposal 1: ARI is also used in case of channel selection with cross-cell scheduling.
3 RRC Configured Resources per UE for PUCCH Format 3

The number of resources configured to a UE by RRC for HARQ-ACK transmission with PUCCH Format 3 (or with channel selection) can be either one of:

a) One resource with the ARI providing an offset relative to that resource.

b) Equal to the number of resources that can be indicated by the ARI (e.g. 4 for 2-bit ARI) with the ARI providing the exact resource.

In terms of functionality, the above two approaches are practically equivalent. In terms of RRC overhead, the first approach is preferable. It has been mentioned that configuring multiple resources is advantageous over configuring a single resource as the resources can be allocated in multiple PRBs and load balancing can be achieved in this manner. However, it should be obvious that the same behavior can be achieved using an offset and this load balancing is not applicable in case of channel selection. 
Proposal 2: A UE is RRC-configured one resource for HARQ-ACK transmission with PUCCH Format 3. The ARI provides an offset relative to the RRC-configured resource.
4 Conclusions

This contribution considered the outstanding issues for HARQ-ACK resource mapping in the PUCCH in support of CA. The following are proposed:
Proposal 1: ARI is also used in case of channel selection with cross-cell scheduling.
Proposal 2: A UE is RRC-configured one resource for HARQ-ACK transmission with PUCCH Format 3. The ARI provides an offset relative to the RRC-configured resource.
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