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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN1 #96 and RAN1 #96 meetings, the following agreements were achieved on low PAPR RS design for PUCCH,
Agreement
The PUCCH multiplexing capacity when Rel-16 DMRS is configured for pi/2 BPSK PUCCH is a single port
Note: Qualcomm showed strong concern on the benefits of pi/2 BPSK due to this agreement

Agreement 
The group and sequence hopping procedures in section 6.3.2.2.1 of TS38.211 in Release 15 are applied to Rel-16 DMRS sequence for pi/2 BPSK PUCCH Format 3 for length ≤ 30.

In this contribution, we present our views on DMRS configuration and multiplexing for PUCCH format 4 based on [1][2].
1. On DMRS configuration and multiplexing capacity for PUCCH format 4
For Rel-16 DMRS sequence for PI/2 BPSK PUCCH format 3 for length ≤ 30, it was agreed that reuse the group and sequence hopping procedures which has been specified in Rel-15. Since the physical layer procedures are almost the same for PUCCH format 3 and PUCCH format 4, and the only difference is the granularity of resource allocation is 1 PRB for PUCCH format 4, same group and sequence hopping procedures as PI/2 BPSK PUCCH format 3 for length ≤ 30 can also be applied for Rel-16 DMRS sequence for PI/2 BPSK PUCCH format 4 if only a single port is supported.
However, it seems only supporting a single port for Rel-16 DMRS sequence for PI/2 BPSK PUCCH format 4 is a drawback, as the maximum multiplexing capacity of PUCCH format 4 is four in Rel-15. That means the application scenarios for PUCCH format 4 are very limited due to the fact that multiplexing of different PUCCH resources in the same time and frequency domain resources are not allowed. To increase PUCCH format 4 multiplexing capacity, one proposed solution is that network preconfigures multiple hopping Ids for different PUCCH resources, and the UE chooses one of them based on OCC index configuration. If above solution is supported, higher layer signaling need to be changed accordingly, which is unacceptable for most companies. To minimize specification impact, generate different scrambling Ids for different PUCCH resources in an implicit way can be considered, e.g. a new scrambling Id which is generated by hopping Id and OCC index. Consequently, for PI/2 BPSK PUCCH format 4, enhance PUCCH multiplexing capacity by explicit or implicit higher layer signaling should be future studied.
Proposal 1:
· Further study multiplexing capacity enhancement for PI/2 BPSK PUCCH format 4.
1. Conclusion
In this contribution, Rel-16 PI/2 BPSK PUCCH format 4 DMRS configuration and multiplexing methods are discussed with the following proposal, 
Proposal 1:
· [bookmark: _GoBack]Further study multiplexing capacity enhancement for PI/2 BPSK PUCCH format 4.
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