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In RAN1#106e, the agreements regarding details of enhancement for PUCCH enhancements were made [1]. In this contribution, we discuss joint channel estimation related designs for frequency hopping.
Window determination for frequency hopping
In RAN1#106be, the following agreement was made. When DMRS bundling is enabled, the UE needs to determine actual TDW during which the UE is expected to maintain phase and power continuity.
	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. 


Under Option 1, the UE receives hopping patterns, and determine configured TDW and actual TDW subsequently. The configured TDW may be determined based on the duration of repetitions and actual TDW may be based on a hop, where each hop can be an event that breaks the phase continuity and power consistency. Essentially, TDWs are determined based on hopping patterns.
Under Option 2, hopping duration may be determined based on the duration of configured TDW. In addition, hopping patterns may be determined based on locations and duration of repetitions in the configured TDW. Finally, under Option 4, hopping intervals are determined based on configured and actual TDW, which may be determined based on TDD configurations for unpaired spectrum.
Based on the above analysis, in terms of configuration, Option 1 may be the simplest since frequency hopping patterns can be designed independently from designs of configured TDW or generated actual TDWs. Thus, the following proposal is made :
Proposal 1: Support Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination” for the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH and PUSCH.
Conclusion.
In this contribution, the following observation and proposals are made.
Proposal 1: Support Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination” for the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions.
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