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1. Introduction

The work of enhancing the carrier aggregation capabilities up to 32 component carriers is discussed in RAN #66. The detailed RAN 1 objectives of this work item mainly include following aspects:
1. For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation.

· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations.

2. Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 32 component carriers including both self-scheduling and cross-carrier scheduling, if any
· Enhancements to UL control signalling for up to 32 component carriers
· Enhancements to support UCI feedback on PUCCH for up to 32 DL carriers
· Specify the necessary enhancements to UCI signalling formats to support UCI feedback for up to 32 DL carriers 
· Enhancements to support UCI feedback on PUSCH for up to 32 DL carriers

In this contribution, we will discuss the design of PUCCH enhancement for A/N resource allocation to support aggregation up to 32 carriers.
2. Discussion
To support up to 32 carriers aggregation, cell grouping is one of the proposals for DL and UL signaling enhancements [2]

 REF _Ref410421067 \r \h 
[3]. With cell grouping, one possible approach to provide A/N feedback for a large number of serving cells on one PUCCH is to divide the cells into group (each group with no more than 5 cell), and allocate separate PUCCH resources for each cell group. To achieve this, the A/N resources need to be further expanded.   
In cases when PUCCH is transmitted using format 1a/1b, the A/N resource allocation 
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where 
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 is the index of the first CCE (i.e. lowest CCE index used to construct the DCI) used for transmission of the corresponding DCI assignment, and 
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 is configured in SIB. For up to 32 carriers aggregation, if there is no distinction of 
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 value between groups, the A/N resource allocation of different groups may collide if UE needs to feedback A/N from different groups through one PUCCH.

To avoid A/N resource collision in aggregation up to 32 carriers, PUCCH resource allocation mechanism needs to be enhanced.  The enhancement of PUCCH resource allocation is to introduce a group specific offset for A/N resource derivation. 
For example, let 
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 be the group specific resource offset for the 
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can be configured by higher layer signaling). Then, for FDD and one configured serving cell, the UE shall use A/N resource 
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 for the transmission of HARQ-ACK in subframe 
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. For a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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, the A/N resource 
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where 
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 is the index of the first CCE (i.e. lowest CCE index used to construct DCI) used for transmission of the corresponding DCI assignment,  
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With the introduction of group specific offset, the A/N resource collision among different carrier groups could be avoided.
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Figure 1: PUCCH allocation for multiple carrier groups
Proposal 1: In case one PUCCH is used to provide A/N feedback for multiple cell groups, a group specific offset should be introduced in A/N resource allocation to avoid A/N resource collision among different cell groups. 
3. Conclusion
In this contribution, we discussed the need of PUCCH resource allocation enhancement for ACK/NACK transmission in aggregation up to 32 carriers. The proposal is summarized as below.
Proposal 1: In case one PUCCH is used to provide A/N feedback for multiple cell groups, a group specific offset should be introduced in A/N resource allocation to avoid A/N resource collision among different cell groups. 
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