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1  Introduction
In Release 11, EPDCCH is introduced and it is necessary to specify a mechanism to derive the ACK/NACK resource for PDSCH scheduled by EPDCCH. In this contribution, we share our views on the remaining details of PUCCH format 1a/1b resource allocation for EPDCCH.
2 Discussion
2.1 Dynamically signalled PUCCH resource offset
Based on the agreement in RAN1#70, semi-static PUCCH resource starting offset and lowest ECCE index can be used to determine PUCCH ACK/NACK resource for EPDCCH. Besides, considering a UE may have multiple EPDCCH sets and one EPDCCH set may be shared by many UEs [1], the index of ECCE is agreed to be defined per EPDCCH set to reduce the PUCCH resource overhead compared to the scheme of global indexing across all EPDCCH sets. However, when the ECCE index of different EPDCCH sets are the same, the PUCCH ACK/NACK resources of different EPDCCH sets may collide with each other. To relief the situation of collision, the PUCCH ACK/NACK region can be partially overlapped by configuring distinct PUCCH resource staring offset for each EPDCCH set. 
To provide more scheduling flexibility and reduce the blocking probability of EPDCCH which induces the downlink throughput degradation due to the collision of PUCCH ACK/NACK resource, the dynamic signalling resource offset, i.e., ARI, is proposed [2]. However, there is no consensus to introduce ARI in RAN1#70bis as some companies claimed the overhead of additional two-bit field in DCI to indicate the offset value may harm the coverage of EPDCCH.

2.2 PUCCH resource allocation in localized EPDCCH 
One of the design targets for EPDCCH is to improve the detection performance of downlink control channels by beamforming. For UEs scheduled by localized EPDCCH, beamforming can be applied if accurate CSI is available. Besides, MU-MIMO is supported to increases the spatial reuse of the same time-frequency resource. For MU-MIMO, multiple EPDCCHs are transmitted to different UEs using the same eCCEs. Antenna port index is proposed to resolve PUCCH resource allocation conflicts for UEs using the same lowest ECCE index but different antenna ports in the operation of MU-MIMO [3]. Nonetheless, it is possible to avoid the collision by PUCCH resource starting offset and/or dynamic signalled ARI. Since there is no consensus for ARI, we discuss how to avoid the collision by using only PUCCH resource starting offset. 
If the semi-static PUCCH resource starting offset is common among MU-MIMO UEs, PUCCH resource collision may happen. However, it has been agreed that the configuration of PUCCH resource starting offset is in an UE-specific manner. Therefore, it is possible to solve the PUCCH collision as UEs within the same EPDCCH set can be configured different PUCCH resource offsets.
3 Conclusion
Based on the above discussion, the collision of PUCCH ACK/NACK resource can be avoided to some extent by UE-specific PUCCH resource starting offset and eNodeB scheduling. Since there is no consensus, we propose that neither ARI nor antenna port index is used to derive the ACK/NACK resource for PDSCH scheduled by EPDCCH.
Proposal: Neither ARI nor antenna port index is used to derive the ACK/NACK resource for PDSCH scheduled by EPDCCH
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