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1. Introduction
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, some key issues about PUCCH coverage enhancement are further analyzed, including dynamic PUCCH repetition factor indication and DMRS bundling across PUCCH repetitions.
1. Discussion
2.1 Dynamic PUCCH repetition factor indication
Dynamic indication of PUCCH repetition factor was proposed in R17 to improve PUCCH coverage. As for how to dynamically indicate the PUCCH repetition factor without DCI enhancement, a straightforward way is to bundle each PUCCH resource or each beam with a PUCCH repetition factor. This method is simple but has some limitations and repetition number can only be changed with PUCCH resource or beam. Another method is adding repetition factor information for each PUCCH resource in each row of PUCCH resource set table. Then when a PUCCH resource is indicated by PRI, the corresponding repetition factor for this PUCCH resource is also be determined. The difference with the former method is gNB could configure different PUCCH resources with the same repetition number or different repetition number with the same PUCCH resource, which is more flexible and diverse.
Table 1: extend the PUCCH resource set to include repetition number
	Index
	PUCCH resource
	Repetition Number

	0
	PUCCH Resource 1
	2

	1
	PUCCH Resource 2
	4

	2
	PUCCH Resource 3
	8

	3
	PUCCH Resource 4
	3

	4
	PUCCH Resource 5
	5

	5
	PUCCH Resource 6
	7

	6
	PUCCH Resource 7
	1

	7
	PUCCH Resource 8
	6



Proposal 1: Support to add repetition factor information for each PUCCH resource in PUCCH resource sets.
2.2 DMRS bundling across PUCCH repetitions
In RAN1 #106bis e-meeting, after a heated discussion, a working assumption about TDW was agreed for time domain window design for DMRS bundling across PUSCH repetitions. Because both PUCCH and PUSCH in rel-17 support DMRS bundling and joint channel estimation, similar working assumption and TDW related mechanism can be reused to DMRS bundling across PUCCH repetitions.
Proposal 1: Similar TDW related mechanism of PUSCH can be reused to the DMRS bundling across PUCCH repetitions.
[bookmark: _GoBack]    As for the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/ PUSCH repetitions, there are three options about the order of a UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”  
· 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”
We prefer option1. On the one hand, we think hopping pattern should be independently configured form channel estimation, because frequency hopping should be a cell level feature to maintain resource allocation efficiency and obtain the frequency diverse gain. While DMRS bundling should be a UE level feature since not all UEs in cell can support DMRS bundling for joint channel estimation. On the other hand, hopping pattern has an impact on power consistency and phase continuity, which is the prerequisite of channel estimation, TDW is always less than or equal to the frequency hopping interval. For the reasons mentioned above, we think hopping pattern should be determined before TDW. 
Proposal 2: We prefer option1 of UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”.
1. Conclusion
In this contribution, we discussed on the potential techniques for PUCCH coverage enhancement in WID. Based on the discussion we made following proposals:
Proposal 1: Support to add repetition factor information for each PUCCH resource in PUCCH resource sets.
Proposal 2: We prefer option1 of UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”.
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