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In RAN1#107e, 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.
Frequency hopping details
In RAN1#107e, the following agreement related to frequency hopping (FH) for DMRS bundling for PUCCH/PUSCH was made. 
	Agreement 
For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE performs the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering, based on the following option 1.
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
· DMRS bundling shall be restarted at the beginning of each frequency hop
· DMRS bunding is per actual TDW
· FFS: Frequency hopping pattern is determined by physical slot indices.
· FFS: different FH pattern determination for PUCCH and PUSCH
· FFS: details of FH pattern design
· Support separate RRC configuration(s) for hopping interval and configured TDW length. 
· if hopping interval is not configured, the default hopping interval is the same as the configured TDW length
· FFS: if both hopping interval and TDW length are not configured
· Note: hopping interval is only determined by the configuration of hopping interval if hopping interval is configured


According to the agreement when frequency hopping interval is configured by RRC, the UE determines the length of TDW according to the frequency hopping interval. When the frequency interval is not configured, the UE determines the frequency hoping interval based on the configured TDW length. For clarify, the definition of hopping interval and hopping pattern are reproduced below [2]
· Frequency hopping interval  : duration of one hop
· Frequency hopping pattern : sequence of the hops
According to the following agreement made in RAN1#107e, TDW length, “L”, and DMRS bundling are configured by RRC separately. If DMRS bundling is enabled but TDW length is not configured, the UE follows the default behavior where the UE to determine the TDW length via L = min (maximum duration, duration of all PUSCH repetitions). 
	Agreement
Support Option 1’-a
Option 1’-a: 
· If L is configured, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
· If L is not configured, the default value of L = min (maximum duration, duration of all PUSCH repetitions)


When frequency hopping and DMRS bundling are enabled and the UE did not receive configuration for the TDW length nor FH (frequency hopping) interval via RRC, the UE needs to determine the hopping interval. According to the agreement for PUSCH, the TDW length is determined by L = min (maximum duration, duration of all PUSCH repetitions). Reusing the same mechanism, the TDW length can be determined using  L = min (maximum duration, duration of all PUCCH repetitions). Once the TDW length is determined, the UE can determine the frequency hopping interval and pattern. Thus, the following proposal is made.
Proposal 1: If both hopping interval and TDW length are not configured, hopping interval is determined by L = min (maximum duration, duration of all PUSCH repetitions) and L = min (maximum duration, duration of all PUCCH repetitions) for PUSCH and PUCCH, respectively.
Conclusion.
In this contribution, the following proposal is made.
Proposal 1: If both hopping interval and TDW length are not configured, hopping interval is determined by L = min (maximum duration, duration of all PUSCH repetitions) and L = min (maximum duration, duration of all PUCCH repetitions) for PUSCH and PUCCH, respectively.
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