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1. Introduction
In RAN1 107bis-e meeting, several agreements about PUCCH have been achieved, and detailed mechanism about inter-slot frequency hopping with inter-slot bundling was discussed as well, which can be summarized as follows:
	Agreement: 
For PUCCH repetitions and PUSCH repetitions with DMRS bundling, introduce the following two RRC parameters for frequency hopping interval configuration. 
· PUCCH-Frequencyhopping-Interval
· PUSCH-Frequencyhopping-Interval
Note: finalize the details (such as value range, parent IE, etc…) of these two RRC parameters in RAN1 107#bis-e. 
Agreement: 
PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a [semi-static] event that causes power consistency and phase continuity not to be maintained across PUCCH repetitions. 
Agreement: 
· The RRC parameter “PUCCH-DMRS-Bundling” is per UL BWP, and the RRC parameter “PUCCH-TimeDomainWindowLength” is per UL BWP. 
· PUCCH DMRS bundling is not supported for PUCCH format 0/2. 


In this contribution, we will further discuss the remaining issues on the PUCCH enhancement based on above agreements.
2. Time domain window length for PUCCH
One remaining issue is whether ‘8’ should be the max value range in the ‘PUCCH-TimeDomainWindowLength’. Since the max repetition factor is 8 and repetition factor larger than 8 is not supported based on previous agreements, it seems natural that the value range of ‘PUCCH-TimeDomainWindowLength’ can be configured as 8 slots.
[bookmark: PP1]Proposal 1: The max value range of parameter ‘PUCCH-TimeDomainWindowLength’ is 8.
3. Frequency hopping with inter-slot bundling
In the last meeting, how to determine the default hopping interval if neither hopping interval nor TDW length is configured was still under discussion. There are 4 options need to be downselected, as shown in the following:
· Option 1: half duration of PUCCH/PUSCH repetitions
· Option 2: default window length of the configured TDW
· Option 3: half of default window length of the configured TDW
· Option 4: a single slot (fallback to Rel-15/16 inter-slot frequency hopping)
According to the agreements in RAN1#107 e-meeting, if hopping interval is not configured, the default frequency hopping interval equals the configured TDW length. Furthermore, the default TDW length would be the minimum one between the maximum duration and duration of all PUSCH/PUCCH repetitions if TDW length is not configured. Hence, if neither frequency hopping interval nor TDW length is configured, the default hopping interval should be the same as the default TDW length, i.e. min (maximum duration, duration of all PUSCH/PUCCH repetitions).
[bookmark: OB1]Observation 1: The default hopping interval is the default TDW length if neither frequency hopping interval nor TDW length is configured, i.e., min (maximum duration, duration of all PUSCH/PUCCH repetitions).
[bookmark: PP2]Proposal 2: Support option 2 as the default hopping interval.
For the value range of frequency hopping interval, it can be the same as that for the configured TDW length.
[bookmark: PP3]Proposal 3: The value range of frequency hopping interval is the same as the value range for the configured TDW length.
As discussed in the last meeting, inter-slot frequency hopping with inter-slot bundling hopping pattern determination needs to be selected from 2 options, option 1 is physical slot index for PUCCH and PUSCH, while option 4 is physical slot index for PUSCH and relative slot index for PUCCH. According to TS 38.213, the slot indicated to the UE for the first PUCCH transmission is regarded as number 0, which means relative slot index is used in legacy operations for PUCCH. Hence, option 4 is slightly preferred.
[bookmark: PP4]Proposal 4: Physical slot index is used for PUSCH hopping pattern determination, and relative slot index is used for PUCCH hopping pattern determination.
4. PUCCH repetitions with different sets of power control parameters
It has been agreed that PUCCH repetitions with different sets of power control parameters in multi-TRP operation are regarded as an event, while whether it should be regarded as semi-static event is still under discussion. According to the agreement in AI 8.8.1.3 [1], UL beam switching for multi-TRP operation has been regarded as a semi-static event, similarly if power control difference in multi-TRP is predictable, no mis-alignment will happen between the network and UE. Hence PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as semi-static event.
[bookmark: PP5]Proposal 5: PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as semi-static event.
5. Conclusion
In this contribution, we analyze and discuss the relevant mechanisms of frequency hopping with inter-slot bundling, and have the following observation and proposals: 
Proposal 1: The max value range of parameter ‘PUCCH-TimeDomainWindowLength’ is 8.
Proposal 2: Support option 2 as the default hopping interval.
Proposal 3: The value range of frequency hopping interval is the same as the value range for the configured TDW length.
Proposal 4: Physical slot index is used for PUSCH hopping pattern determination, and relative slot index is used for PUCCH hopping pattern determination.
[bookmark: _GoBack]Proposal 5: PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as semi-static event.
Observation 1: The default hopping interval is the default TDW length if neither frequency hopping interval nor TDW length is configured, i.e., min (maximum duration, duration of all PUSCH/PUCCH repetitions).
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