
[bookmark: _Hlk31962355][bookmark: _Hlk78473064][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #106bis-e		R1-2108943
e-Meeting, October 11th – 19th, 2021

Source:	vivo
[bookmark: _GoBack]Title:	Discussion on RAN4 Reply LS on PUCCH and PUSCH transmissions
[bookmark: Source]Agenda Item:	5
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss the DMRS bundling related questions raised in the reply LS [1] from RAN4. 
2. [bookmark: OLE_LINK6]Discussion
In [1], RAN4 provided Reply LS addressing questions from RAN1 on conditions for DMRS bundling for PUCCH and PUSCH repetitions. Besides, RAN4 provides RAN1 further information and questions about conditions to maintain phase continuity with other UL signals/channel between PUCCH/PUSCH transmissions, as follows.
	……
RAN4 has agreed for the case of other signals/channels in the gap between repetitions, it is not considered for UE to transmit other channels in the gap with different settings.
For the case of other UL signals/channels in the gap between repetitions with same settings, as communicated in R4-2105417, RAN4 has further refined the conditions when phase continuity can be met as follows:
· Signals/channels with repetitions and other UL signals/channels in the gap have the same:
· PAPR and average power, e.g., PUSCH/PUCCH part of repetitions and SRS has same PAPR and average power.
· Allocated number and locations of PRBs transmitted
· Antenna port settings 
RAN4 has not agreed detailed requirement for phase continuity and plans to revisit the above agreement in the scenario of other UL signals/channels in the gap once the requirement is defined. Therefore, RAN4 would like to ask RAN1 what are the consequences if phase continuity cannot be maintained in that scenario? 


In previous meetings, RAN1 has achieved working assumption on framework of time domain window (TDW) for DMRS bundling. In the preliminary framework, UE can be configured with a TDW length, in which one or multiple actual TDW can be created. UE can restart a TDW if power consistency and phase continuity are violated due to an event in the configured TDW, if UE is capable of restarting a new actual TDW. Otherwise, the DMRS bundling is not resumed in the configured TDW. 
If phase continuity can not be maintained due to other UL transmission in the gap, same UE behaviour can be applied for this event, i.e., restarting a new actual TDW or no DMRS bundling in the remaining duration of the configured TDW.  The consequence is the performance gain from DMRS bundling across the gap can not be fully obtained. However, the phase continuity can also be violated by other events, e.g., DL reception, DL/UL configurations, etc., and RAN1 mechanism can properly handle such events. The overall impact due to other UL transmission in between gaps can be limited considering other events may be also inevitable.
Besides, according to RAN4 information, if other transmission occurs in between the gap of PUSCH/PUCCH repetitions, the phase continuity can be maintained subject to some conditions. No need to mention other conditions, just take the condition of same RB allocation across different transmission as an example, it is quite a strong restriction to achieve. The number of PRBs for PUSCH maybe different for each CG-PUSCH transmission or can be changed for each DG-PUSCH, while PRB number for PUCCH is dynamically determined according to the UCI payload, and PRB allocation for SRS transmission can be different in each slot due to hopping pattern, thus it is not realistic for NW to guarantee the conditions for UE to maintain phase continuity. Besides, the impact to the overall system performance is not clear, if such a strong restriction is required for NW. Hence, RAN1 can conclude that use case with other transmissions in between the PUSCH/PUCCH transmissions are not supported for DMRS bundling, to avoid further efforts in both RAN4 and RAN1 on a corner case while the benefit is not clear. Other UL transmission can be considered as an event which would violate the phase continuity in RAN1 DMRS bundling mechanism.
[bookmark: PP2]Proposal 1: Inform RAN4 that RAN1 will not support DMRS bundling with other UL transmissions in between PUSCH/PUCCH transmissions, and phase continuity across the PUSCH/PUCCH transmissions for this case is assumed as violated in RAN1.
Proposal 2: Inform RAN4 that if phase continuity can not be maintained due to other UL transmission within the gap, then
· Performance gain from DMRS bundling across the gap in between the transmissions might not be obtained, and
· RAN1 mechanism can properly handle such events, i.e., restarting a new actual TDW or no DMRS bundling in the remaining duration of the configured TDW.
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discussed the questions raised in RAN4 reply LS on PUCCH and PUSCH repetitions, and we have the following proposals.
Proposal 1: Inform RAN4 that RAN1 will not support DMRS bundling with other UL transmissions in between PUSCH/PUCCH transmissions, and phase continuity across the PUSCH/PUCCH transmissions for this case is assumed as violated in RAN1.
Proposal 2: Inform RAN4 that if phase continuity can not be maintained due to other UL transmission within the gap, then
· Performance gain from DMRS bundling across the gap in between the transmissions might not be obtained, and
· RAN1 mechanism can properly handle such events, i.e., restarting a new actual TDW or no DMRS bundling in the remaining duration of the configured TDW.
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