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Background
In this paper, we provide views on PUCCH coverage enhancement.
Dynamic PUCCH repetition factor indication
At RAN1#106-e meeting, the following agreements were made in AI 8.8.2 for dynamic PUCCH repetition factor indication [1].
	Confirm the following working assumption
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
Agreement 
· for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 
Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.
Agreement
Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel-17.



Regarding RRC parameters discussed at RAN1#post 106-e meeting, a new repetition parameter (e.g., PUCCH-nrofSlots-r17) should be configured per e.g., PUCCH-ResourceTBD-r17 as an additional information of PUCCH-Resource.
Proposal 1: A new repetition parameter (e.g., PUCCH-nrofSlots-r17) should be configured per e.g., PUCCH-ResourceTBD-r17 as an additional information of PUCCH-Resource.
In a case that both new repetition parameter and Rel-15/16 repetition parameter (i.e., nrofSlots) are configured, it was agreed that the new repetition parameter overrides nrofSlots. However, we think there are two options in a case that the new repetition parameter is not configured and nrofSlots is configured.
· Option 1: When the new repetition parameter is supported by the UE and not configured on the indicated PUCCH resource, the number of PUCCH repetitions (i.e., ) is 1.
· Option 2: When the new repetition parameter is supported by the UE and not configured on the indicated PUCCH resource,  is equal to nrofSlots or 1 (if nrofSlots is not provided).
In our view, Option 1 is more complex than Option 2. For example, Option 1 has to consider whether the new repetition parameter is supported because  is nrofSlots or 1 in Rel-15/16. Furthermore, for Option 1, the UE has to be able to identify whether the new repetition parameter is not provided or not supported. Besides, in Rel-16 PUSCH repetition, if numerOfRepetitions is not provided, the number of repetitions K is equal to pusch-AggregationFactor or 1. Likewise, we think Option 2 is better.
Proposal 2: the number of repetitions  for a PUCCH transmission corresponding to a PUCCH resource and a PUCCH format should be determined as:
· if the new repetition parameter is configured on the PUCCH resource,  is equal to the new repetition parameter;
· elseif nrofSlots is configured on the PUCCH format,  is equal to nrofSlots;
· otherwise, .
If value set of new repetition parameter is {2, 4, 8}, nrofSlots should not be configured on PUCCH formats. This is because  cannot be 1 due to nrofSlots with 2, 4 or 8 even if the new repetition parameter is not configured on a PUCCH resource.
DMRS bundling across PUCCH repetitions
1.1. Time domain window configuration
At RAN1#106-e meeting, the following agreement was made in AI 8.8.2.
	Agreement
· For DMRS bundling for PUCCH repetitions, RAN1 at least prioritize use cases 3 and 4a in R1-2104119.



In RAN1#106-e meeting, the following issue was remained:
· Enabling/disabling of DMRS bundling for PUCCH
· Option 1: per UL BWP
· Option 2: per PUCCH format
· Option 3: per PUCCH resource
First, we don’t support Option 3 because the number of PUCCH resources for a given enabling/disabling is reduced and high flexibility is unnecessary for enabling/disabling.
Proposal 3: Enabling/disabling of DMRS bundling for PUCCH should be not configured “per PUCCH resource”.
In our view, the difference between Option 1 and Option 2 is whether finer granularity for enabling/disabling is needed or not. Option 2 has finer granularity than Option 1 while Option 1 has no critical problem and is simpler. For this reason, we are fine to support enabling/disabling of DMRS bundling for PUCCH is configured per UL BWP or PUCCH format.
Proposal 4: Enabling/disabling of DMRS bundling for PUCCH should be configured per UL BWP or PUCCH format.
Conclusion
In this contribution, we have the following proposal:
Proposal 1: A new repetition parameter (e.g., PUCCH-nrofSlots-r17) should be configured per e.g., PUCCH-ResourceTBD-r17 as an additional information of PUCCH-Resource.
Proposal 2: the number of repetitions  for a PUCCH transmission corresponding to a PUCCH resource and a PUCCH format should be determined as:
· if the new repetition parameter is configured on the PUCCH resource,  is equal to the new repetition parameter;
· elseif nrofSlots is configured on the PUCCH format,  is equal to nrofSlots;
· otherwise, .
Proposal 3: Enabling/disabling of DMRS bundling for PUCCH should be not configured “per PUCCH resource”.
Proposal 4: Enabling/disabling of DMRS bundling for PUCCH should be configured per UL BWP or PUCCH format.
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