Page 1
3GPP TSG RAN WG1 #110																		        R1-2206559
Toulouse, France, August 22nd – 26th, 2022

Source: 	Intel Corporation
Title:	Discussion on enhanced inter-slot frequency hopping for PUSCH repetitions
Agenda item:	8.8
Document for:	Discussion and Decision
[bookmark: _Ref506539118]Introduction
At the RAN1#109-e meeting, the following conclusions and agreements were made regarding joint channel estimation for PUSCH and PUCCH [1]:
Conclusion
· No consensus on confirming the following working assumption in R17.
Working Assumption (Made in RAN1 #107-e)
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.
Agreement 
Adopt the TP of proposal 4 in Tdoc R1-2205444 to Section 6.1.7 of TS 38.214   
Conclusion 
RAN1 conclude the following.
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is not applicable to HARQ-ACK for the first SPS PDSCH associated with the activation DCI
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is applicable to HARQ-ACK corresponding to the SPS release DCI
Note: no specification impact with the above conclusions.
Agreement
Adopt the TP of Further update FL proposal 2 in R1-2205626 for Subclause 6.3.1 in TS 38.214.
In the contribution, we discuss remaining issues on enhanced inter-slot frequency hopping for PUSCH repetitions in case of DMRS bundling. Correction on enhanced inter-slot frequency hopping for PUSCH repetitions is described in our companion contribution [2]. 

Discussion on enhanced inter-slot frequency hopping for PUSCH repetitions
At the RAN1#108-e meeting, it was agreed that physical slot index is used to determine the inter-slot frequency hopping pattern with DMRS bundling for PUSCH repetitions [3]. Several options were discussed for frequency hopping pattern determination in the last meeting as follows:
· Option 1: using physical slot index only
· Option 2: using SFN and physical slot index
· Option 3: using relative SFN and physical slot index.
Figure 1 illustrates comparison of these options for inter-slot frequency hopping pattern. In the examples, it is assumed FDD system with 15kHz SCS, frequency hopping interval of 4 slots and 16 PUSCH repetitions, where the repetitions span within SFN = 1 and 2. Further, the starting physical slot for repetition is slot 0 in SFN 1. 
From the figure, it can be observed that Option 1 using physical slot only for the determination of hopping pattern may lead to unbalanced frequency hopping pattern when repetitions cross the frame boundary. Similarly, for Option 2, unbalanced frequency hopping pattern may be observed at the beginning and end of the PUSCH repetitions. On the contrary, for Option 3, balanced frequency hopping pattern can be achieved when relative SFN and physical slot index are employed for the determination of hopping pattern. 
[image: ]
[bookmark: _Ref98180569]Figure 1. Frequency hopping pattern determination
Based on the above discussions, it is evident that Option 3 can achieve balanced frequency hopping pattern compared to Option 1 and 2. Further, both Option 1 and Option 2 may result in unbalanced frequency hopping pattern. Considering the fact that the agreement only indicated that inter-slot frequency hopping pattern with DMRS bundling for PUSCH repetitions is based on physical slot index, it is not reasonable to revert the agreement unless a clear benefit is identified. Hence, in our view, the existing agreement should be maintained for the determination of inter-slot frequency hopping pattern, i.e., inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index. Note that corresponding CR on enhanced inter-slot frequency hopping for PUSCH repetitions is described in our companion contribution [2].

Proposal 1
· Existing agreement is kept, i.e., inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues on enhanced inter-slot frequency hopping for PUSCH repetitions in case of DMRS bundling. Further, we summarize the proposals as follows:
Proposal 1
· Existing agreement is kept, i.e., inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index.
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