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Introduction 
For the WID on NR coverage enhancements [1], there is still one critical issue left for the objective of ‘Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation’. More specifically, the detailed frequency hopping pattern for PUSCH with DMRS bundling is still not reserved. 
	· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]


In this contribution, we provide our views on inter-slot frequency hopping for PUSCH repetition with DMRS bundling. 
Discussion
For inter-slot FH with DMRS bundling, RAN1 has agreed to use relative slot index for determination of FH pattern PUCCH. For PUSCH, the following agreement was reached in RAN1#108-e. 
	Agreement 
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index



However, companies have different understandings on the meaning of ‘based on physical slot index’. 
· Understanding #1: It intends to differentiate with using relative slot index as agreed for PUCCH, and the slot index for determining FH pattern is numbered within a physical radio frame. That is, the FH pattern is determined by both the physical slot index and system frame number (SFN). 
· Understanding #2: The FH pattern is only determined by physical slot index and should be independent from SFN. 
In RAN1, the majority view is Understanding #1, which can provide more balanced FH pattern. Thus, the following is proposed by FL[2]. 
	FL proposal 1 (majority view): Update the following agreement (made in RAN1 #108e) as the following.
Agreement  
Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.


However, two companies insisted that Understanding #1 is against the RAN1 agreement. In our view, this could be arguable depending on companies’ interpretation on the wording ‘based on’ in the agreement. 
After intensive discussion in RAN1#109-e and RAN1#110, still no consensus has been reached. Considering either understanding has specification impacts, RAN decision is needed here. Otherwise, the feature of inter-slot FH for PUSCH with DMRS bundling would be broken, which is not a desirable outcome. 
In our view, we slightly prefer to follow the majority view, i.e., Understanding#1, considering the technical benefits. As a result, the following is proposed. 
Proposal 1: RAN concludes that inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.
· A Rel-17 CR to TS 38.214 based on the following text proposal is adopted.
	
[bookmark: _Toc36645593][bookmark: _Toc29673370][bookmark: _Toc45810642][bookmark: _Toc29674363][bookmark: _Toc29673229][bookmark: _Toc106695692]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
< Unchanged text omitted >
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.
< Unchanged text omitted >
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< Unchanged text omitted >
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is not enabled, the starting RB during slot  follows that of inter-slot frequency hopping for PUSCH Repetition Type A in Clause 6.3.1.
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, the starting RB during slot  follows that of inter-slot frequency hopping for PUSCH Repetition Type A in Clause 6.3.1.
< Unchanged text omitted >



Conclusion
According to the analysis given above, we have the following proposal:
Proposal 1: RAN concludes that inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index and SFN.
· A Rel-17 CR to TS 38.214 based on the following text proposal is adopted.
	
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
< Unchanged text omitted >
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.
< Unchanged text omitted >
6.3.2	Frequency hopping for PUSCH repetition Type B
< Unchanged text omitted >
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is not enabled, the starting RB during slot  follows that of inter-slot frequency hopping for PUSCH Repetition Type A in Clause 6.3.1.
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, the starting RB during slot  follows that of inter-slot frequency hopping for PUSCH Repetition Type A in Clause 6.3.1.
< Unchanged text omitted >
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