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1 Introduction
The standardization of enhanced downlink control channel is ongoing, and there will be PDSCH dynamic scheduling by ePDCCH. In response to PDSCH transmissions, it is needed to determine the ACK/NACK resources for ePDCCH scheduling. In this document, the PUCCH ACK/NACK resource allocation for ePDCCH is discussed. 
2 Discussion
When PDSCH is dynamically scheduled using the PDCCH, the PUCCH ACK/NACK resource is implicitly determined by the index of the first CCE of the PDCCH, i.e., implicit resource allocation [1]. For the implicit resource allocation, the benefit is the resource overhead saving because the number of reserved resources in each subframe can be adapted according to the number of scheduled UEs. Hence, the implicit resource allocation is applicable for the case of larger number of UEs scheduling from resource overhead reduction point of view. 
Regarding the number of scheduled UEs, there would be more UEs with ePDCCH scheduling because ePDCCH can support more serving UEs, e.g., CoMP scenario 4 and the frequent application of MU-MIMO. Furthermore, it is desired that the principle of PDCCH should be reused as much as possible to reduce the standardization effort although the detail of ePDCCH design has not been finalized.
Considering the ACK/NACK resource overhead reduction and the similarity of ePDCCH and PDCCH, it is proposed that implicit resource allocation for PUCCH ACK/NACK resource in case of ePDCCH scheduling should be supported. 

For the legacy PDCCH, there is a cell-specific parameter 
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 to indicate the starting location of PUCCH ACK/NACK region which is shared by all the dynamic scheduling UEs in the cell. However, when the implicit ACK/NACK resource allocation is applied for ePDCCH, UE-specific configuration of ACK/NACK region is preferred. 
Firstly, the cell-specific ACK/NACK region configuration cannot achieve cell splitting gain in CoMP scenario 4. To enable the spatial reuse in CoMP scenario 4, the PUCCH ACK/NACK region for the UEs served by different RRHs within the same cell can be independently configured. Secondly, the resources in terms of resource blocks for ePDCCH would be UE-specific in order to achieve frequency scheduling and beamforming gains, i.e. different resources can be configured for different UEs’s ePDCCH transmission. Due to the UE-specific ePDCCH resource configuration, it may result in the corresponding UE-specific PUCCH ACK/NACK resource region if there is one to one implicit mapping between the ePDCCH resource and PUCCH ACK/NACK resource. 

With no PDCCH scheduling in the new carrier type and the potential independent ACK/NACK region configuration for the UEs served by different RRHs within the same cell in CoMP scenario 4, the configuration of ACK/NACK region for ePDCCH scheduling should be independent of the cell-specific parameter 
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 for legacy PDCCH. The UE-specific ACK/NACK region could be configured to be overlapped or separate with the legacy ACK/NACK region, which is up to eNB configuration. Regarding how to implicitly determine the ACK/NACK resource in the configured ACK/NACK region in case of ePDCCH scheduling, it is needed to wait for the decision on the definition of eCCE or CCE of ePDCCH.
3 Conclusion
In this contribution, the PUCCH ACK/NACK resource allocation for ePDCCH is discussed and we propose:
· Implicit ACK/NACK resource allocation in case of ePDCCH scheduling should be supported

· UE-specific configuration of ACK/NACK region is preferred 

· The configuration of ACK/NACK region for ePDCCH is independent of the legacy ACK/NACK region for PDCCH
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