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Introduction
During the previous meeting, the following agreements for PUCCH resource allocation were achieved.
	Agreements:
· UE determines one PUCCH resource set from one or more (up to K=4) configured PUCCH resource sets based on the UCI payload size (not including CRC). 
· PUCCH resource set i for UCI payload size  is in the range of {Ni, …, Ni+1-1} bits (i=0, …, K-1)
· N0=1, N1=3
· For i=2, …, K-1, Ni is UE-specifically configured 
· The value is in the range of {4, [256]} with a granularity of [4] bits
· NK= a max UCI payload size, which may be implicitly or explicitly derived, detailed value is FFS 
· Note: For a UCI payload range, a PUCCH resource set can contain resources for short PUCCH and resources for long PUCCH.
Agreements:
· 2-bit ARI jointly with implicit mapping for PUCCH resource allocation:
· >[4] (no more than 8) PUCCH resources can be configured in a resource set.
· The number of PUCCH resources in a resource set is configured.
· If larger than [4], implicit mapping in addition to explicit indication is also used.
· A sub-set within a resource set is indicated by ARI and implicit mapping is used within the sub-set
· No additional RRC impact is necessary.
· Otherwise, 3-bit ARI with up to 8 resources per resource set is supported
Agreements:
· For resource allocation for HARQ-ACK before RRC connection setup: 
· Only PUCCH Format 0 and 1 are supported 
· The resource allocation is derived based on a 4-bit parameter in RMSI 
· FFS other details (no additional RRC impact)
Agreements:
· For PUCCH resource allocation with fallback DCI,
· The same approach is used as that with normal DCI.
Agreements:
· For resource allocation for HARQ-ACK before RRC connection setup, UE identifies a PUCCH resource from a set of resources derived from RMSI using a similar approach to the case after RRC connection setup.



In this contribution, we provide our considerations on implicit mapping for PUCCH resource allocation.
Discussion
For PUCCH resource allocation and minimize PUCCH resource collision, it was agreed that PUCCH resource set based on UCI payload is selected and 2bits ARI jointly with implicit mapping is used, but implicit mapping details are FFS. 
The following alternatives can be used for PUCCH resource allocation.
Alt1: Depend on the schedule information of PDCCH. 
PUCCH resource index r within the resource sub-set is implicitly derived based on starting CCE index according to the following equation [2]:

Where,
M is the number of PUCCH resources in the resource sub-set
C is the starting CCE index of the PDCCH conveying the ARI. In case HARQ-ACK multiplexing or multiple PDCCH for a UE, C is the starting CCE index of the last received PDCCH for the UE.
L is the aggregation level of the PDCCH conveying the ARI.
Alt2: Depend on the schedule information of PUCCH. 
PUCCH resource index r within the resource sub-set is implicitly derived based on X-RNTI of PDSCH or starting slot index of PUCCH according to the following equation [2]:

Where,

[bookmark: _GoBack] is PN sequence, and initial with .
 is the slot index of the PUCCH resource or the first slot index of the PUCCH resource.
Alt3: Explicit 3bits of ARI is used to indicate PUCCH resource.
In the above three alternatives, Alt 1 and Alt 2 are with same DCI overhead, but with different method to distinguish  PUCCH resource in sub-set. For Alt 1, UE may not know which is the last received PDCCH in case of HARQ-ACK multiplexing or multiple PDCCH. For example UE misses the last PDCCH in case of HARQ-ACK multiplexing, or UE does not know which PDCCH decides PUCCH resource when multiple PDCCHs are received. For Alt 2, it can avoid the error case mentioned above, but with some schedule limitation of PUCCH.
For Alt 3, more bits are used to indicate PUCCH resource, but it provides more flexibility of PUCCH resource scheduling. 
So, we suggest to used Alt 2 or Alt 3 for PUCCH resource allocation before and after RRC connection setup.
Proposal: Down select between the following two alternatives.
Alt2: Depend on the schedule information of PUCCH. 
Alt3: Explicit 3bits of ARI is used to indicate PUCCH resource.

[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposal.
Proposal: Down select between the following two alternatives.
Alt2: Depend on the schedule information of PUCCH. 
Alt3: Explicit 3bits of ARI is used to indicate PUCCH resource.
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