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Introduction
During RAN1 #71, agreements have been reached on all key aspects of EPDCCH design, and the WI was considered as completed. However, there are a few remaining areas that are still open for corrections, including:

· Finalization of search space equations, including the consideration of cross-carrier scheduling

· Finalization of blind decoding candidate split

· AP-to-RE mapping for distributed transmission

· Remaining details of PUCCH resource allocation in TDD
In this contribution, we discuss the remaining issues for PUCCH resource allocation in TDD and provide our view. 

Discussion 
The remaining issues for PUCCH resource allocation in TDD include the following:
1) ARO values
The proposed conclusion in RAN1#71 email discussion for the set of ARO values in TDD is {-2, -1, 0, 2}, which is the same as that in FDD. These ARO values are sufficient for resolving the collision between different sets in TDD if the PUCCH regions for the sets are overlapped. Moreover, we prefer no additional resource compression (as explained below), thus no need to introduce any large offset to resolve the collision between different subframes within the same set.
Proposal 1: Confirm that the set of ARO values in TDD is {-2, -1, 0, 2}.
2) Usage of ARO when DAI > 1 and the UE is configured with PUCCH format 3
We share the same view with most companies that the ARO field shall be set to zero in this case, without any change in power control operation. 
Proposal 2: The ARO bits are set to zero if DAI>1 and the UE is configured with PUCCH format 3.
3) Whether the PUCCH resource allocation is based on all DL subframes

This issue is, when a UE is configured not to monitor EPDCCH in some of the subframes within a bundling window, whether the PUCCH resource allocation should be based on all DL subframes in the window or only the DL subframes where the UE monitors EPDCCH. The EPDCCH subframe configuration is UE-specific, which means the subframe monitoring set for one UE may be different from that for another UE.  If one UE being scheduled within the bundling window monitors EPDCCH in all the DL subframes, it does not result in much resource saving even if other UEs derive the PUCCH resource based on the EPDCCH configured subframes only. Moreover, if the PUCCH resource is derived based on EPDCCH configured subframes and the EPDCCH subframe configurations are different among UEs, it could be harder for the scheduler to avoid resource collisions among UEs. An additional mechanism would then be needed to address this type of collision. Therefore, we prefer to include all the DL subframes when calculating the PUCCH resource, regardless of whether the UE is monitoring PDCCH or EPDCCH in any particular subframe.
Proposal 3: Include all the DL subframes when calculating the PUCCH resource, regardless of whether the UE is monitoring PDCCH or EPDCCH.
Conclusion
In this contribution, we discussed the remaining issues on PUCCH resource allocation in TDD for EPDCCH, and proposed the following:
Proposal 1: Confirm that the set of ARO values in TDD is {-2, -1, 0, 2}.
Proposal 2: The ARO bits are set to zero if DAI>1 and the UE is configured with PUCCH format 3.
Proposal 3: Include all the DL subframes when calculating the PUCCH resource, regardless of whether the UE is monitoring PDCCH or EPDCCH.
The above should be captured in the CR.
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