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According to the revised new WID on NR coverage enhancements was approved [1], one objective of the WID is to specify enhancements for PUCCH for both FR1 and FR2 as well as TDD and FDD. The detail objectives for PUCCH enhancements are as follows:
	· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH


And in the RAN1 106bis-emeeting, agreements for PUCCH enhencements were as follows:
	Agreement 
Dynamic signaling to enable/disable DMRS bundling for PUCCH or PUSCH repetitions is not supported in Rel-17.  

Agreement: 
For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE perform the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering. One option of the following options is to be selected.   
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”
· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”
Note: option 1, and 2, and 3 assume a hopping interval can be different than an actual TDW. Option 4 assumes a hopping interval is the same as an actual TDW. 

Agreement 
Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, 4 with a unified mechanism as agreed in RAN1#106e under agenda 8.8.2. 
Note: it does not impact the discussion of slot level or sub-slot level repetition.


In this contribution, we provide our views on remaining issues of enhancements for PUCCH.
Dynamic PUCCH repetition factor indication
In the last RAN1 meeting, there was still no consensus on whether or not to support dynamic PUCCH repetition factor indication for HARQ-ACK for SPS PDSCH. But there was a proposed conclusion by FL as follow:
	In NR Rel-17, the dynamic PUCCH repetition factor indication mechanism agreed in RAN1 106e does not apply to HARQ-ACK for SPS PDSCH except for the following two cases
· HARQ-ACK for the first SPS PDSCH associated with the activation DCI. 
· HARQ-ACK corresponding to the SPS release DCI 
Note: HARQ-ACK for the first SPS PDSCH associated with the activation DCI and HARQ-ACK corresponding to the SPS release DCI are categorized as PUCCH with associated scheduling DCI.


Basically, we agree with above proposed conclusion. We have the same understanding that PUCCH carrying HARQ-ACK for the first SPS PDSCH associated with the activation DCI and HARQ-ACK corresponding to the SPS release DCI are categorized as PUCCH with associated scheduling DCI. In other words, dynamic PUCCH repetition factor indication can be applied to PUCCH with associated with a DCI, including scheduling, activation and release DCI. Therefore, the PUCCH with associated DCI should include the following cases:
· PUCCH carrying HARQ-ACK for the first SPS PDSCH associated with the activation DCI
· PUCCH carriying HARQ-ACK corresponding to the SPS release DCI 
· PUCCH carrying HARQ-ACK corresponding PDSCH reception with a scheduling DCI 
Therefore, we have the following proposal.
Proposal 1: Dynamic PUCCH repetition indication is supported for HARQ-ACK for the first SPS PDSCH with associated with the activation DCI and HARQ-ACK corresponding to the SPS release DCI, while not supported for HARQ-ACK for the remaining SPS PDSCHs other than the first SPS PDSCH.
DMRS bundling
For the interaction between inter-slot frequency hopping (FH) and inter-slot DMRS bundling for PUCCH/PUSCH repetitions, three options were proposed as listed in the introduction section.
In our previous contribution [2], simulation results showed that, for PUCCH with four repetitions, enabling both inter-slot frequency hopping and DMRS bundling can provide 1 dB gain compared with inter-slot frequency hopping only or DMRS bundling only. That is, when configuring the length of time domain window, it should take into account both gain of frequency hopping and gain of joint channel estimation (DMRS bundling). 
When comparing the three options, first of all, we think frequency hopping could be regarded as an event for violating the phase continuity. Which option to be chosen would depend on whether the frequency hopping intervals are RRC configured or dynamically indicated. 
1) If hopping intervals are RRC configured together with TDW, then there is no much difference between Option 1 and Option 2. In other words, the hopping intervals and configured TDW are determined together. If the configured hopping interval is smaller than the configured TDW, FH interval is counted as an event.
2) If hopping intervals are dynamically indicated after the TDW configured by RRC, then Option 2 or Option 4 can be considered, where Option 4 additionally assumes a hopping interval is the same as an actual TDW. For both FDD and TDD, it means the indicated hopping interval as an even will impact the actual TDW determination, and meanwhile the actual TDW determined by all events will determine the final hopping internal. 
[bookmark: _GoBack]We slightly prefer the hopping intervals are RRC configured together with TDW since it can be better controlled by gNB for resource allocation and avoid misunderstanding due to dynamic events missing. In this sense, we prefer Option 1 or Option 2.
Proposal 2: For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, we support either Option 1 or Option 2.
· Frequency hopping should be regarded as an event that violates power consistency and phase continuity.
· Frequency hopping intervals are RRC configured together with TDW.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Dynamic PUCCH repetition indication is supported for HARQ-ACK for the first SPS PDSCH with associated with the activation DCI and HARQ-ACK corresponding to the SPS release DCI, while not supported for HARQ-ACK for the remaining SPS PDSCHs other than the first SPS PDSCH.
Proposal 2: For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, we support either Option 1 or Option 2.
· Frequency hopping should be regarded as an event that violates power consistency and phase continuity.
· Frequency hopping intervals are RRC configured together with TDW.
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