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1. [bookmark: OLE_LINK14][bookmark: _Ref490222521][bookmark: OLE_LINK13]Introduction
In this contribution, we provide our views on UE behaviour of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW.
2. Discussions
In RAN1#106 e-meeting, a working assumption of TDW mechanism is achieved where UE capability of restarting DMRS bundling is agreed, which is confirmed in RAN1#107 e-meeting as followed.  
	Agreement RAN1#106-e
The following working assumption is confirmed
Working assumption:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
……
· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:
……
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not


Then in RAN1#107-e meeting, the following agreement was also made:
	Agreement RAN1#107-e
· [bookmark: OLE_LINK3]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.


In RAN1#109-e meeting, the following final FL proposal has been discussed, however no consensus was achieved. 
	Proposal 3 RAN1#109-e: 
For UEs not capable of restarting DM-RS bundling in response to dynamic events,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No additional specification impact is expected.


 
This issue aims to clarify the UE behaviour if there are multiple semi-static and dynamic events within one nominal TDW, as shown in Figure 1.



(a) a semi-static event is triggered after one or multiple dynamic events


(b) a semi-static event overlaps with a dynamic event
Figure 1. Examples of multiple semi-static and dynamic events within one nominal TDW
During the discussion, the main controversial point is which event (semi-static event or dynamic event) should be regarded as a prioritized event considered for determining whether a TDW should be restarted when UE is not capable of restarting DM-RS bundling in response to dynamic events. 
In our view, the semi-static event should be prioritized. On one hand, semi-static event could ensure the alignment on UE behavior between gNB and UE. On the other hand, if dynamic event was prioritized, once UE misses dynamic signalling, the misalignment on UE behavior between gNB and UE would occur, which should be avoided. 
According to above, it is preferred that when UE is not capable of restarting DM-RS bundling in response to dynamic events, a new actual TDW should be created after a triggered semi-static event, even if the semi-static event is triggered after one or multiple dynamic events, or the semi-static event overlaps with a dynamic event. 
Proposal 1: 
· When UE is not capable of restarting DM-RS bundling in response to dynamic events, a new actual TDW should be created after a triggered semi-static event, even if the following cases occur:
· the semi-static event is triggered after one or multiple dynamic events;
· the semi-static event overlaps with a dynamic event.

Furthermore, according to TS38.214 V17.3.0 section 6.1.7 as highlighted below, UE capability of restarting an actual TDW is only applied to dynamic events. No specification change is necessary for proposal above. 
	The UE shall maintain power consistency and phase continuity within an actual TDW, 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, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, 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, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE, subject to UE capability.



Observation 1: 
· For the issue on UE behaviour of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW, no specification change is necessary if we agree that a new actual TDW should be created as long as a semi-static event is created. 

In RAN1#110 meeting, the following options [1] for solving this issue are recommended.
	Option 1: Make a conclusion
For UEs not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No specification impact is expected.

Option 2:
· For UE not capable of restarting DMRS bundling in response to dynamic events subject to FG-4g, 
· UE is able to restart DMRS bundling after a semi-static event, if there are no precedent dynamic events and no overlapping dynamic events with the semi-static event within the nominal TDW. 
· It’s subject to UE capability whether UE can restarting DMRS bundling after a semi-static event, if there are precedent dynamic events or overlapping dynamic events with the semi-static event within the nominal TDW. 
· UE Cap 0: UE has no ability to restart DMRS bundling after a dynamic event, i.e., after a dynamic event occurs during a nominal TDW, UE does not restart DMRS bundling until the end of the nominal TDW. This behaviour applies even if semi-static events occur after or overlapping with the dynamic event within the nominal TDW.
· UE Cap 1: UE is always able to restart DMRS bundling after semi-static events even if there are precedent dynamic events or overlapping dynamic events with the semi-static event within the nominal TDW. 
· In case a dynamic event occurs after a semi-static event during a nominal TDW, UE does not restart DMRS bundling until the next semi-static event (if any) before the end of the nominal TDW, and UE restarts DMRS bundling after the semi-static event.
· In case a dynamic event occurs overlapping with a semi-static event during a nominal TDW, UE restarts DMRS bundling after the semi-static event.
· For UE capable of restarting DM-RS bundling in response to dynamic events subject to FG-4g, 
UE Cap 2: UE has full ability to restart DMRS bundling, i.e., UE restarts DMRS bundling after any dynamic or semi-static events.


In order for companies to have same understanding of this issue, a conclusion would be needed on UE behaviour of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW. 
For option 2, there could be some ambiguous cases. For example, if UE with Cap 0 misses the indication of dynamic events, UE would only recognise semi-static events here even if these semi-static events occur after or overlapping with the dynamic event within the nominal TDW. And then UE would restart DMRS bundling after semi-static events since it is mandatory for UE to support restarting DM-RS bundling due to semi-static events, which would cause the misalignment between gNB and UE on the expected behaviours for UE with Cap 0. Furthermore, in case a dynamic event occurs after a first semi-static event during a nominal TDW, if UE with Cap 1 misses the indication of the dynamic event, UE would only recognise the first semi-static event and restart DMRS bundling after the first semi-static event, instead of not restarting DMRS bundling until a second semi-static event (if any) before the end of the nominal TDW. Obviously, this kind of misalignment should be precluded. If option 2 is applied, some cases as mentioned above should be further discussed and clarified, which would complicate this issue. 
Observation 2: 
· For restarting DMRS bundling, option 2 would cause misalignment between UE and network side on the UE behaviours of UE with Cap 0 and Cap 1.
Considering it is already the late maintenance stage of in this topic, RAN1 should make a decision on this issue as soon as possible. We propose RAN1 to conclude that when UE is not capable of restarting DM-RS bundling, a new actual window should be created after a semi-static event, even if the semi-static event occurs after one or multiple dynamic events, or the semi-static event overlaps with a dynamic event, and no specification change is needed for this conclusion. That is, we support option 1. 
Proposal 2: 
· [bookmark: _GoBack]RAN1 to conclude that when UE is not capable of restarting DM-RS bundling, a new actual window should be created after a semi-static event, even if the semi-static event occurs after one or multiple dynamic events, or the semi-static event overlaps with a dynamic event, and no specification change is needed for this conclusion.
3. Conclusion
In this contribution, we discuss UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW, and have following  observations and proposals: 
Observation 1: 
· For the issue on UE behaviour of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW, no specification change is necessary if we agree that a new actual TDW should be created as long as a semi-static event is created. 
Observation 2: 
· For restarting DMRS bundling, option 2 would cause misalignment between UE and network side on the UE behaviours of UE with Cap 0 and Cap 1.
Proposal 1: 
· When UE is not capable of restarting DM-RS bundling in response to dynamic events, a new actual TDW should be created after a triggered semi-static event, even if the following cases occur:
· the semi-static event is triggered after one or multiple dynamic events;
· the semi-static event overlaps with a dynamic event.
Proposal 2: 
· RAN1 to conclude that when UE is not capable of restarting DM-RS bundling, a new actual window should be created after a semi-static event, even if the semi-static event occurs after one or multiple dynamic events, or the semi-static event overlaps with a dynamic event, and no specification change is needed for this conclusion.
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