[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #109	R4-2320003
Chicago, US, 13 – 17 November, 2023
	
Title: 	Discussion on RRM impacts of DMRS bundling
Source: 	Huawei, HiSilicon
Agenda item:	8.26.6
Document for:	Discussion
Introduction
RAN4 received LS [1] from RAN1 related to coverage enhancement.
	Working assumption
For NTN-specific PUSCH DMRS bundling, to satisfy the phase difference limit without causing phase discontinuity, it is assumed that pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side.
· UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.
· FFS: how to determine the actual TDW
· FFS: specification impact
· Send an LS to RAN4


The issue is discussed in RAN4#108 in BDaT session with the following outcome. 
	1. Agreement:
1. RAN4 investigate the feasibility of an NTN UE to meet the DMRS requirement in the new test condition where DL time would be changing for non-GEO satellite.
1. Taking existing requirements specified for the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 as starting point 
0. FFS any update on the side conditions needed or not which also need to be compliant with RAN1 design 
1. From RRM requirements perspective to support NTN-specific PUSCH DMRS bundling:
· Option 1: update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW.
· Other options not precluded.


In this paper we will provide our views on RRM impacts of DMRS bundling in NTN.
Discussion
Based on RAN1 WA, UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit. In our view, this has some impact on the UE timing requirements because in Rel-17 the UL timing requirements are defined based on the assumption that TA pre-compensation is performed in every UL transmission. If UE does not perform TA pre-compensation in a window, it may not meet the timing requirements for all slots in the window. The applicability of the timing requirements needs to be updated.
In our view, the situation is similar to segment-based UL transmission in IoT NTN. The related requirements are copied below from cl. 7.20A.2 in 36.133.
	when a repetition is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.


The difference is that in IoT NTN UE would always not perform TA pre-compensation during a segment, while in NR NTN UE may or may not perform timing pre-compensation depending on whether it causes phase discontinuity that may violate the phase difference limit. A simple way to address this difference is to update the applicability such that the timing requirements apply only for the first transmission in the TDW. This means UE is allowed not to perform TA pre-compensation in other UL transmissions during the TDW.
Proposal 1: For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW.
Conclusions
In this paper we provided our views on RRM impacts of DMRS bundling in NTN.
Proposal 1: For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW.
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