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Introduction
[bookmark: OLE_LINK2]In RAN1#107b-e meeting, enhancements on PUCCH enhancement was discussed. This contribution provides further considerations on inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions.
Discussion
Different FH pattern determination for PUCCH and PUSCH
During RAN1#107b, the inter-slot frequency hopping for PUCCH/PUSCH with DMRS bundling was discussed and the following was proposed in the second round discussion.
	FL proposal 3a: For inter-slot frequency hopping for PUCCH/PUSCH with DMRS bundling, down-select (in RAN1#107bis-e) between the following two options 
· Option 1: Physical slot index is used to determine inter-slot frequency hopping for PUCCH/PUSCH repetitions with DMRS bundling.
· Option 4: Physical slot index is used to determine inter-slot frequency hopping for PUSCH repetitions with DMRS bundling. Relative slot index is used to determine inter-slot frequency hopping for PUCCH repetitions with DMRS bundling. 



For the inter-slot frequency hopping with DMRS bundling for PUSCH, including PUSCH repetition type A, type B and TBoMS, the hopping offsets are determined by the physical slot index, and the frequency hopping interval is configured by RRC or default value. 
For inter-slot frequency hopping with DMRS bundling for PUCCH, we prefer to have same design as PUSCH. So we support the above FL proposal 3a, and our first preference is Option 1.
Proposal 1. For inter-slot frequency hopping for PUCCH/PUSCH with DMRS bundling, Option 1: Physical slot index is used to determine inter-slot frequency hopping for PUCCH/PUSCH repetitions with DMRS bundling.
If both hopping interval and TDW length are not configured
Regarding the case when both hopping interval and TDW length are not configured, there was a proposal in the second round discussion.
	FL proposal 3b: In case of both hopping interval and TDW length are not configured, the default hopping interval is the default window length of the configured TDW.



If the default hopping interval is the same as the configured TDW length, it means there would be no frequency hopping during the transmission duration in some cases e.g. the repetition duration is less than the maximum duration.  But it can be solved by a configured value for hopping interval if gNB prefer to keep the gains of frequency hopping. Thus, for simple, we prefer unified solution for this case, as only without hopping interval configuration, with is if hopping interval is not configured, the default hopping interval is the same as the configured TDW length. So we support the proposal 3b above.
Proposal 2. Support FL proposal 3b: In case of both hopping interval and TDW length are not configured, the default hopping interval is the default window length of the configured TDW.
RRC
According to the two parameters agreed in RAN1#107b-e, the value range for PUCCH-Frequencyhopping-Interval and PUSCH-Frequencyhopping-Interval is still open. The following proposal was given in the summary [2].
	FL Question 3f: What is your concern, if any, to the following proposals: 
· [bookmark: OLE_LINK20]Value range for PUCCH-Frequencyhopping-Interval is set to “{[1], 2, 4, [5]}”
· Value range for PUSCH-Frequencyhopping-Interval is set to “{1,2,4,5,8,10,16,20}”



For PUCCH-Frequencyhopping-Interval, we think 1 is not needed. Because when PUCCH-DMRS-Bundling is enable, PUCCH frequency hopping pattern should be more than 1 slot. We are open for 5.
For PUSCH-Frequencyhopping-Interval, one clarification of whether this parameter should be applied for PUSCH repetition Type A and Type B if PUSCH repetition Type B is configured. If this parameter is applied for both of PUSCH repetition Type A and Type B, the value configured should consider the total number of PUSCH repetition type B, which is up to 16. Then a note can be considered for this case, such as when PUSCH repetition Type B is configured, value shall not exceed the whole or half of the maximum duration of PUSCH repetition Type B. Another method is a new parameter for PUSCH repetition Type B is introduced, the value range is set to {1,2,4,5,8}. 
Proposal 3. Value range for PUCCH-Frequencyhopping-Interval is set to “{2, 4, [5]}
Proposal 4. for PUSCH-Frequencyhopping-Interval, down select between:
a) Value range for PUSCH-Frequencyhopping-Interval is set to “{1,2,4,5,8,10,16,20}, when PUSCH repetition Type B is configured, value shall not exceed the duration of PUSCH repetition Type B
b) Value range for PUSCH-Frequencyhopping-Interval is set to “{1,2,4,5,8,10,16,20} for PUSCH repetition Type A, and a new parameter PUSCH-RepTypeB-Frequencyhopping-Interval is set to {1,2,4,5,8,10}
Conclusions
In this contribution, we have the following proposal:
Proposal 1. For inter-slot frequency hopping for PUCCH/PUSCH with DMRS bundling, Option 1: Physical slot index is used to determine inter-slot frequency hopping for PUCCH/PUSCH repetitions with DMRS bundling.
Proposal 2. Support FL proposal 3b: In case of both hopping interval and TDW length are not configured, the default hopping interval is the default window length of the configured TDW.
Proposal 3. Value range for PUCCH-Frequencyhopping-Interval is set to “{2, 4, [5]}
Proposal 4. for PUSCH-Frequencyhopping-Interval, down select between:
a) Value range for PUSCH-Frequencyhopping-Interval is set to “{1,2,4,5,8,10,16,20}, when PUSCH repetition Type B is configured, value shall not exceed the duration of PUSCH repetition Type B
b) Value range for PUSCH-Frequencyhopping-Interval is set to “{1,2,4,5,8,10,16,20} for PUSCH repetition Type A, and a new parameter PUSCH-RepTypeB-Frequencyhopping-Interval is set to {1,2,4,5,8,10}
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