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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#109-e [1], several issues for joint channel estimation (JCE) for PUSCH and PUCCH enhancement were discussed, and following agreements were made:
	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.


Based on these agreements, this contribution continues to discuss remaining issue, i.e., frequency hopping pattern enhancement for JCE for PUSCH.

2. Discussion on frequency hopping pattern enhancement for JCE for PUSCH
In RAN1#109-e, the following TP was adopted [1][2].
	
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is not enabled, or for inter-slot frequency hopping for a PUSCH scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by:

	, 



where  is the current slot number within a system radio frame, where a multi-slot PUSCH transmission can take place,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, and when a PUSCH is not scheduled by RAR UL grant or DCI format 0_0 with CRC scrambled by TC-RNTI, the starting RB during slot  is given by: 
	[]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.



The controversy mainly focuses on how to build equation to describe the enhanced frequency hopping pattern. During the discussion in the last meeting [3], there are three potential options:
· Option 1: using physical slot index only
· Option 2: using SFN and physical slot index
· Option 3: using relative SFN and physical slot index
Option 1 will cause an incorrect result when a frequency hop is across the boundary between two adjacent system radio frames, especially in the case of that  is not divisible by , such as  and . An example is shown in Fig. 1(a). It results in an incomplete frequency hop when the frequency hop is across the boundary between two adjacent system radio frames.
Option 2 can solve the issue of option 1 to some extent, but the incomplete frequency hop will be also occurred when the frequency hop is across the boundary between system radio frame with  and system radio frame with , in the case of frequency hopping interval , as shown in Fig. 1(b).
For option 3, it is a relative slot index and thus not inline with the exisitng agreement as follows.
	Agreement
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index



As discussed above, option 2 is not perfect but better than option 1 and 3. So option 2 is supported.
[image: ]
(a) Option 1.
[image: ]
(b) Option 2.
Figure 1 Issues of different frequency hopping patterns.

Proposal: Using SFN and physical slot index to build equation of enhanced frequency hopping pattern for JCE for PUSCH is supported.
· Adopt the change request in R1-2205780.

3. Conclusions
In this contribution, we provide our views on possible specification impact on frequency hopping pattern enhancements for JCE for PUSCH with following proposals:
Proposal: Using SFN and physical slot index to build equation of enhanced frequency hopping pattern for JCE for PUSCH is supported.
· Adopt the change request in R1-2205780.
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