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1. Introduction
RAN 1 has so far agreed to support PUCCH in short-duration and PUCCH in long-duration. In addition, following agreements were achieved regarding the resource allocation method for NR PUCCH.
	Agreements at RAN1#87:
· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signaling is used to determine the PUCCH resource both for the ‘long and short PUCCH formats’.
· It should be possible to dynamically indicate (at least in combination with RRC) the timing between data reception and hybrid-ARQ acknowledgement transmission as part of the DCI.
Agreements at RAN1 NR AH:
· For PUCCH in short-duration,
· At least semi-static configuration for the following is supported.
· Position of a PUCCH of a given UE within a slot.
· i.e., short-PUCCHs of different UEs can be TDM’ed within the given duration in a slot.
· FFS: Support of dynamic indication
· PUCCH in short-duration can span until the end of a slot from UE perspective
· No explicit gap symbol is necessary after the PUCCH in short-duration.
Agreements at RAN1 NR AH(updating RAN1#87 agreements):
· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signaling is used to determine the PUCCH resource both for the ‘long and short PUCCH formats’
· The PUCCH resource includes time, frequency and, when applicable, code domains.
· FFS details e.g., if the time in the PUCCH resource includes both slot and symbol, or only symbol in a slot



In this contribution, we discuss resource allocation methods for NR PUCCH in both short and long duration. Detailed PUCCH design aspects are discussed in our companion papers [1] - [3]. 
2. Implicit vs Explicit mechanisms for PUCCH resource allocation
For LTE, there are three mechanisms of PUCCH resource determination; (1) implicit resource determination based on PDCCH CCE index (Rel.8), (2) explicit resource determination based on ARI in the DL DCI (Rel.10), and (3) combination of implicit and explicit resource determination based on ECCE index + A/N resource offset indication (ARO) (Rel.11). 
The implicit resource indication has a merit of less control overhead. However, flexibility in PUCCH resource management is not comparable to explicit mechanism. For LTE Rel.8, it was considered that the PDCCH is shared among all the UEs and no MU-MIMO is applied to the PDCCH and hence, PUCCH resource determination based on the first CCE index of the scheduling PDCCH. This does not cause PUCCH resource collisions among UEs as long as CCE indexing in common PDCCH region is shared. However, with this way, efficient multiplexing of PUCCH among UEs is difficult. Furthermore, unlike LTE, NR carrier may have multiple PDCCH control resource sets, multiple search spaces, multiple numerologies, for different UEs or for same UEs, which makes more difficult to enable implicit PUCCH resource determination with efficient PUCCH resource multiplexing. This is similar situation in EPDCCH operation.
Therefore, for NR, it is desirable to include PUCCH resource indication field in the scheduling DCI from the beginning. How to use the field and how to define PUCCH resource index should be clarified/specified in the work item phase.
Proposal 1:
· Include PUCCH resource indication field in the scheduling DCI.
· Detailed mechanisms of PUCCH resource indication should be clarified/specified in the work item phase.

3. Conclusion
In this contribution, we presented our views on the resource allocation methods for NR PUCCH, and proposed following.
Proposal 1:
· Include PUCCH resource indication field in the scheduling DCI.
· Detailed mechanisms of PUCCH resource indication should be clarified/specified in the work item phase.
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