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1	Introduction
In RAN#91-e, revised work item for NR coverage enhancements in Rel-17 has been approved with following objectives for in RP-210855 [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· 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
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

In this contribution, we provide our views on enhancements for PUCCH repetition enhancements including DM-RS bundling (joint channel estimation) across multiple PUCCH repetitions.


2	PUCCH enhancements for coverage

2.1 DM-RS bundling for PUCCH repetitions with inter-slot frequency hopping
In RAN1#106bis-e, following agreement on inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions has been made [2]:
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. 
From the three options on the sequence of determining hopping interval, configured TDW (time-domain window) and actual TDW, only one option needs to be down-selected. In our view, the essential criteria should be that the hopping interval should be as the same duration as the actual TDW duration and the duration of actual TDW can be determined only after determining the configured TDW duration. From this perspective, Option 4 from the above agreement seems to be the most suitable choice. 
Proposal 1: Proposal 3: 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 following sequential ordering:
· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”

Another key aspect is related to the details of time domain window. As it has been agreed that the joint channel estimation for PUCCH should strive for common design as PUSCH, therefore, the agreement on the details of TDW for PUCCH should be made once all the details for PUSCH TDW are agreed.

Proposal 2: For joint channel estimation for PUCCH, the details related to TDW should be agreed only after the TDW details for PUSCH are finalized.


3	Conclusion
In this section, we summarize the observation/proposals from above section:
Proposal 1: Proposal 3: 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 following sequential ordering:
· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”

Proposal 2: For joint channel estimation for PUCCH, the details related to TDW should be agreed only after the TDW details for PUSCH are finalized.

4	References
[1]	3GPP RP-210855, “Revised WID on NR coverage enhancements”, China Telecom
[2] 	3GPP RAN1#106bis-e, “Chairman Notes”



