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Discussion
1      Introduction
In RAN1 #105 meeting, the following agreement and working assumption were achieved for PUCCH enhancement [1].

	Agreement: For DMRS bundling for PUCCH repetitions, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUCCH repetitions subject to power consistency and phase continuity requirements.
· Strive for common design of the time domain window for PUSCH/PUCCH with DMRS bundling as much as possible. 
Working assumption: In Rel-17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication. 
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel-16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel-16 spec) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details


This contribution provides our considerations on PUCCH enhancements.

2      Discussion
2.1     Dynamic PUCCH repetition factor indication
In current specification, PUCCH repetition factor is configured by RRC, using the high layer parameter nrofSlots in PUCCH-Config IE. It can be seen that parameter “nrofSlots” is configured in PUCCH-FormatConfig per each PUCCH format, not configured in PUCCH-resource, nor configured in PUCCH-ResourceSet. Thus, dynamic PUCCH repetition cannot be performed based on current specification. 

In order to realize dynamic PUCCH repetition, new indication method should be introduced. In RAN 1 #105 e-meeting, working assumption was achieved to enable RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource and reuse Rel-16 PUCCH resource indication mechanism based on PRI field and starting CCE index of DCI to indicate a PUCCH resource and its associated repetition factor.
Compared with DCI enhancement to enable PUCCH repetition factor indication, RRC enhancement has minimum specification impact. Thus, we have the following proposal.
Proposal 1: Confirm the working assumption for dynamic PUCCH repetition factor indication by RRC signalling enhancement.

2.2     Use cases for PUCCH repetitions with DMRS bundling
In RAN1#104e-meeting, five potential use cases were agreed to be considered for PUSCH joint channel estimation (JCE). To facilitate RAN4 discussion, use cases for PUCCH JCE should also be determined. Based on  the conclusion in RAN1#105 e-meeting, use case 1 and 2 are deprioritized. Within the left cases, i.e., case 3/4a/4b/5a/5b, we think at least the following use cases should be supported for PUCCH repetitions with DMRS bundling:
   Use case 3: back-to-back PUCCH repetitions across consecutive slots.

   Use case 4a: non-back-to-back PUCCH repetitions across consecutive slots (no uplink transmission in the middle of two PUCCH repetitions).
Based on the reply LS from RAN4 [2], for the case with other UL channels in between repetitions, at least if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels, it is feasible to maintain the phase continuity and power consistency across the repetitions. Thus, if this condition can be met by use case 4b, we think it can be supported, but we are open to discuss it.
Proposal 2: At least support Use case 3 and Use case 4a for PUCCH repetitions with DMRS bundling.
3      Conclusion
In this contribution, we provide our considerations on PUCCH enhancements and we have the following proposals:
Proposal 1: Confirm the working assumption for dynamic PUCCH repetition factor indication by RRC signalling enhancement.
Proposal 2: At least support Use case 3 and Use case 4a for PUCCH repetitions with DMRS bundling.
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