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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Following agreements had been made on resource allocation for uplink control channel.
Agreements: (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: (RAN1#87)
· In order to support TDM of short PUCCH from different UEs in the same slot, a mechanism to tell the UE in which symbol(s) in a slot to transmit the short PUCCH on is supported at least above 6 GHz (exact mechanism FFS).

Agreements: (RAN1#Jan. AH)
· For PUCCH in short-duration,
· At least semi-static configuration for the following is supported.
· A PUCCH resource 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.
· 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

Agreements: (RAN1#Jan. AH)
· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signalling 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
This contribution further discusses resource allocation for uplink control channel in NR.
Discussion
Resource indication for PUCCH
It was agreed that PUCCH resource includes time, frequency and, when applicable, code domains and a combination of semi-static configuration and (at least for some types of UCI information) dynamic signalling is used to determine the PUCCH resource both for the long and short PUCCH formats.
The combination of semi-static configuration and dynamic indication could be higher layer configuration indicates a few resources and L1 signalling indicates one of higher layer configured resources. Depending on UCI type, some UCI (such as SR, CSI report) could support semi-static configuration only while other UCI (such as ACK/NACK) could support the combination. For L1 signalling indication, whether implicit derivation or explicit derivation is required is FFS. The discussion on PDCCH resource mapping and how to indicate the resource for data needs to take into account further.
The configurable PUCCH resource could include time (both symbol position and slot position), frequency resource (PRB or subcarriers), and code (if CDM is supported). If such resources are indicated by DCI, individual encoding can differentiate the usage of each resource for case by case condition. On the other hand, joint indication of these resources would be more flexible. In addition to PUCCH resource as above, we could consider the usage of short of long PUCCH and the number of symbols of PUCCH could also be configurable.
Proposal 1: Depending on UCI type, some UCI (such as SR, CSI report) could support semi-static configuration only while other UCI (such as ACK/NACK) could support the combination.
Proposal 2: Both implicit and explicit indication could be considered for L1 dynamic indication for PUCCH resource allocation.

Resource size indication of PUCCH by group common PDCCH
“Information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, respectively” was agreed. UE can know whether resource for UL usage are allocated or not dynamically by group common PDCCH [1] for example 1, 2, or 3 symbols in the last. In addition, the indication of the resource for PUCCH in short-duration (and possibly SRS resource) could also be considered by group common PDCCH. If only semi-static configuration is supported for resource reservation for PUCCH, it is possible that some resource cannot be used because of out of the resource for UL usage depending on the number of UL symbols in the slot. On the other hand, if the indication of PUCCH resource size (region) can be indicated by group common PDCCH, scaling based on resource availability is possible and the number of supported transmission can be increased scaled manner.
Proposal 3: Indication of the resource for PUCCH in short-duration (and possibly SRS resource) by group common PDCCH is supported.
Conclusion
In this contribution, we discussed resource allocation for uplink control channel in NR. We have following proposals:
Proposal 1: Depending on UCI type, some UCI (such as SR, CSI report) could support semi-static configuration only while other UCI (such as ACK/NACK) could support the combination.
Proposal 2: Both implicit and explicit indication could be considered for L1 dynamic indication for PUCCH resource allocation.
Proposal 3: Indication of the resource for PUCCH in short-duration (and possibly SRS resource) by group common PDCCH is supported.
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