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1 Introduction
In RAN1#110 meeting [1], Enhancements on PUSCH repetition type A, TB processing over multi-slot PUSCH, Type A PUSCH repetitions for Msg3 and Joint channel estimation for PUSCH and PUCCH were discussed with following agreements.
TB processing over multi-slot PUSCH
Agreement
· The draft CR to 38.214 in R1-2207918 is endorsed.
Final CR (Rel-17, 38.214, 	NR_cov_enh-Core, CR#0344, Cat F) is agreed in:
R1-2208313	Change request on A-CSI multiplexing on TBoMS	Moderator (Nokia), Intel, vivo

PUCCH enhancements
Agreement
· Adopt the offline consensus in Section 5.2 RRC parameter alignment in R1-2208111 to clause 9.2.6 in TS 38.213 V17.2.0. 
· For editors: The TP is to be included in alignment CR for TS 38.213.

Type A PUSCH repetitions for Msg3
Agreement
· The draft 38.213 CR on Msg3 repetition in R1-2207845 is endorsed in principle.
· For editors: This draft CR is to be included in alignment CR for TS 38.213.
Agreement
· The draft 38.214 CR on Msg3 repetition in R1-2207845 is endorsed in principle.
· For editors: This draft CR is to be included in alignment CR for TS 38.214.
Conclusion
For the available slot counting with inter-cell mTRPs, both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the configured SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.
· Note: No RAN1 specification impact.
Conclusion
Reply to RAN4, including below: 
“RAN1 spec requires power consistency and phase continuity to be maintained during an actual TDW, as defined in Clause 6.1.7 in 38.214. RAN1 has not taken into account any power change due to P-MPR for satisfying the regulatory requirements. It is up to RAN4 to define any needed requirements for power consistency and phase continuity while also taking P-MPR into account.”

DMRS bundling for R17 NR Coverage Enhancement
Decision: The draft LS is endorsed. Final version is approved in R1-2208212.

In RAN#97 meeting, remaining issues of coverage enhancement were discussed with following conclusions.
· On the issue of supporting DMRS bundling in case of UL operation over multiple carriers, WGs are to continue with their work to resolve the issue (for radio configurations included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification change. (with that also R4-2214210 of RP-222032 could be approved)
· Frequency hopping pattern for PUSCH with DMRS bundling is determined by ONLY the physical slot index and is independent from system frame number (SFN). (with that company CR in RP-222609 is approved)
· Regarding UE behavior of restarting DMRS bundling, continue discussions in RAN1.
In this contribution, the remaining issue on UE behavior of restarting DMRS bundling is discussed.
2 Discussion on UE behaviour of restarting DMRS bundling
In past RAN1 meetings [2][3][4][5], it was discussed extensively on UE behaviour of restarting DMRS bundling. We have following agreement in RAN1#107.
	Agreement 
If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. 
An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event. 
Note: At least frequency hopping event is considered as semi-static event.


It’s clear that an actual TDW will be created after either semi-static event or dynamic event when UE is capable of restarting DMRS bundling. However, based the current specification, for UEs not capable of restarting DM-RS bundling, it is not clear whether a new actual TDW is created for the following two cases.
· Case1: A semi-static event is triggered after one or multiple dynamic events.
· Case2: A semi-static event overlaps with a dynamic event. 
UE is mandatory to support restarting DM-RS bundling due to semi-static events based on previous agreement, and UE can know semi-static events beforehand. In our view, a new actual TDW should always be created after a semi-static event no matter whether there are dynamic events before the semi-static event or dynamic events overlaps with the semi-static event. 
When PUSCH-WindowRestart or PUCCH-WindowRestart is enabled, UE is capable of restarting DMRS bundling, otherwise UE is not capable of restarting DMRS bundling, we summary the UE behaviour for case1-case4 as following.
Table 1 Whether to restart DM-RS bundling for Case1-Case4
	
	Case1
	Case2
	Case3
	Case4

	PUSCH-WindowRestart is enabled
	After dynamic event
	√
	√
	-
	√

	
	After semi-static event
	√
	√
	√
	-

	PUSCH-WindowRestart is absent
	After dynamic event
	×
	×
	-
	×

	
	After semi-static event
	√
	√
	√
	-

	Note:
Case 1: A semi-static event is triggered after one or multiple dynamic events
Case 2: A semi-static event overlaps with a dynamic event
Case 3: only semi-static event
Case 4: only dynamic event 



[bookmark: OLE_LINK1]Proposal 1: UE is always to restart DMRS bundling after a semi-static event, regardless of whether there is a previous dynamic event within the nominal TDW or a dynamic event overlapping the semi-static event.
In current specification, the parameter PUSCH-WindowRestart or PUCCH-WindowRestart is only applied to dynamic events. The definition of the parameter in TS38.331 is as follows.
	TS 38.331
pusch-WindowRestart 
Indicates whether UE bundles PUSCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUSCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled. 
Note: Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded. 
pucch-WindowRestart 
Indicates whether UE bundles PUCCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUCCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled. 
Note: Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded. 


In our view, a new actual TDW should be created after semi-static event, i.e., a new actual TDW should be created after semi-static event although the parameter PUSCH-WindowRestart or PUCCH-WindowRestart is absent. However, it is not captured in current specification.
	-----TS 38.214 6.1.7 UE procedure for determining time domain windows for bundling DM-RS-----
· When PUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
· When PUCCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.


Proposal 2: When PUSCH-WindowRestart or PUCCH-WindowRestart is absent, a new actual TDW should be created after semi-static event. 
Proposal 3: We proposal following text proposal to clarify UE behaviour when PUSCH-WindowRestart or PUCCH-WindowRestart is absent.
	-----TS 38.214 6.1.7 UE procedure for determining time domain windows for bundling DM-RS-----
*** Unchanged text is omitted ***
· When PUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
· When PUSCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUSCH transmission after the semi-static event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots. The semi-static event is one of following events. 
· frequency hopping, 
· the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition typeB, 
· any event not triggered by DCI or MAC-CE.

*** Unchanged text is omitted ***
· When PUCCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
· When PUCCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUCCH transmission after the semi-static event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH. The semi-static event is one of following events.
· frequency hopping, 
· the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, 
· any event not triggered by DCI or MAC-CE.
*** Unchanged text is omitted ***




3 Conclusion
In this contribution, the remaining issues on UE behavior of restarting DMRS bundling is discussed. As summary, we have the following proposals.
Proposal 1: UE is always to restart DMRS bundling after a semi-static event, regardless of whether there is a previous dynamic event within the nominal TDW or a dynamic event overlapping the semi-static event.
Proposal 2: When PUSCH-WindowRestart or PUCCH-WindowRestart is absent, a new actual TDW should be created after semi-static event. 
Proposal 3: We proposal following text proposal to clarify UE behaviour when PUSCH-WindowRestart or PUCCH-WindowRestart is absent.
	-----TS 38.214 6.1.7 UE procedure for determining time domain windows for bundling DM-RS-----
*** Unchanged text is omitted ***
· When PUSCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
· When PUSCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUSCH transmission after the semi-static event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots. The semi-static event is one of following events. 
· frequency hopping, 
· the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition typeB, 
· any event not triggered by DCI or MAC-CE.

*** Unchanged text is omitted ***
· When PUCCH-Window-Restart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
· When PUCCH-Window-Restart is absent, the start of a new actual TDW is the first symbol of the PUCCH transmission after the semi-static event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH. The semi-static event is one of following events.
· frequency hopping, 
· the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, 
· any event not triggered by DCI or MAC-CE.
*** Unchanged text is omitted ***
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