Page 1
[bookmark: _Ref494746248]3GPP TSG RAN WG1 Meeting #110                                               R1-2205955
Toulouse, France, August 22nd – 26th, 2022
Source: 	ZTE Corporation
Title: 	Discussion on inter-slot frequency hopping for DMRS bundling of PUSCH transmissions 
Agenda item:	8.8
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref4817]Introduction
In this contribution, we provide our views on the determination of frequency hopping pattern for PUSCH transmissions with DMRS bundling.
Frequency hopping pattern for PUSCH transmissions with DMRS bundling
Regarding the frequency hopping design for PUSCH transmissions with DMRS bundling, the following agreement were achieved in RAN1-108e. But how to capture these agreement into the spec is still pending due to different views on the understanding of ‘physical slot index’. 
	Agreement 
· Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index



In RAN1#109-e, the following two proposals were discussed [1]. 
	FL proposal 1a (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.
If the above is not agreeable, then FL recommend the following backup plan to close this issue. 
FL proposal 1b (backup plan): 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.
Note: following definition in TS 38.211, physical slot index does not take SFN into account. 



The majority view is FL proposal 1a since it can provide more balanced FH pattern. For FL proposal 1b, there could be some issues if the PUCCH/PUSCH repetitions crosses the frame boundary and the hopping interval is not configured appropriately, which will result in no frequency hopping or unequal hopping interval. Two examples are shown in Figure-1. For the first example, the number of repetitions N = 24 and hopping interval H = 12 slots. For FL proposal 1b, the hopping position has to re-start at each radio frame boundary, which ends up with no frequency hopping (i.e., always Hop#0). For the second example, due to similar reason, the hopping interval would have different lengths, which may degrade the performance. 

[image: ]
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Figure-1. Illustration of hopping pattern for FL proposal 1b (based on physical slot index)

On the other hand, some companies argued that FL proposal 1a may conflict with previous agreement. However, it is understandable that the intention of saying ‘based on physical slot index’ is to define inter-slot FH in a fixed manner for better UE multiplexing instead of in a relative manner. In this sense, FL proposal 1a still in line with our original intention. With this said, we have the following proposal. 
Proposal 1: FL proposal 1a is adopted for inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling, i.e., based on physical slot index and SFN.
· Note: a draft CR based on FL proposal 1a is provided in R1-2206944.

At the stage of maintenance, a proposal can be taken only if consensus would be reached, even though it has some technical benefits. In such case, FL proposal 1b is the default outcome and a draft TP is provided in the appendix. 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: FL proposal 1a is adopted for inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling, i.e., based on physical slot index and SFN.
· [bookmark: _GoBack]Note: a draft CR based on FL proposal 1a is provided in R1-2206944. 
Reference
3GPP RAN1 #109e, R1-2205441, FL summary #2 of maintenance on PUCCH enhancements, Moderator (Qualcomm). 
3GPP RAN1 #110, R1-2206944, Correction on frequency hopping for DMRS bundling for PUSCH transmissions, ZTE. 
Appendix
TP for FL proposal 1b
----------------------------------Text proposal for Clause 6.1.7 TS38.214 h20 -------------------------------
	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.
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, the starting RB during slot  is given by: 

where  is the current slot number within a system radio frame,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval, if provided; otherwise,  is the value of PUSCH-TimeDomainWindowLength.  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.
< Unchanged text omitted >
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