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Discussion
In R1-2108703(R4-2114991) “Reply LS on PUCCH and PUSCH transmissions”, RAN 4 asked the following question to RAN1: 
· [bookmark: _Hlk85362099]What are the consequences if phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap?
Companies are welcome to provide answers in the table below.  
	Company name
	Answer to RAN4 question

	Ericsson
	To motivate our answer we’d first offer some observations:
· PUCCH is likely to be transmitted at different power and in fewer PRBs than PUSCH, and is more likely to be frequency hopped that PUSCH
· SRS is used for CSI, and so tends to be transmitted in wider bandwidths and/or frequency hopped
· Many SRS configurations involve switching among antenna ports or beams different from PUSCH

Then we propose to answer RAN4’s question with:
Proposal:
· The consequences of not maintaining phase continuity for the case where UE transmits other signals/channels are not likely to be serious, since the constraints to meet phase continuity preclude the common use of this case for JCE. 

	CATT
	In this case:
· The UE is not required to maintain power consistency and phase continuity between the interrupted PUSCH/PUCCH. 
· RAN1 may treat such interruption as an event, where an actual time domain window (TDW) in which the UE performs DMRS bundling shall be terminated. A new actual TDW may resume in the remaining PUSCH/PUCCH, depending on the UE capability. RAN1 is still discussing the details.

	Intel
	In our view, if phase continuity cannot be maintained in the case of UL transmission from other signals/channels during the repetition gap, joint channel estimation based on the PUSCH or PUCCH repetitions before and after the repetition gap may not be performed. This can be treated as starting point of a new actual time domain window. 
Especially when phase offset after repetition gap cancels that before repetition gap, this may cause detrimental effect on the channel estimation performance, and hence lead to potential decoding failure.
So our understanding is that joint channel estimation may not be performed at the receiver if phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap.

	MediaTek
	The prerequisite for JCE operation in RAN1 discussion is based on keeping the phase continuity and power consistency. If the phase continuity can’t be kept, the JCE can’t be performed in this case as the consequence. Such information may be enough for RAN4 LS reply.
Whether/how to define actual TDW is the RAN1 issue so that there is no need to inform RAN4.

	Samsung
	In our perspective, if phase continuity cannot be maintained in the case of UL transmission from other signals/channels in the repetition gap, the joint channel estimation would not be applied. Therefore, if there is an UL transmission from other signals/channels in a window where DM-RS bundling is used, UE stops applying DM-RS bundling. The UE can apply DM-RS bundling in the slots after the UL transmission from other signals/channel (a new DM-RS bundle). 

	LG
	It is our understanding that the decision of start and end of actual time domain window is based on the events that break or cannot guarantee the power consistency or phase continuity of the transmission. And it is common understanding that other uplink transmission is an event if the phase continuity is broken due to the other uplink transmission. Therefore the ongoing actual time domain window should be terminated before the event and a new actual time domain window starts after the event.

	ZTE
	If phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap, the consequence is such case would be regarded as an event that violates the power consistency and phase continuity, and JCE across the gap would not be supported. 

	Nokia/NSB
	Agree with Ericsson and MediaTek. We suggest keeping it short and simple, without going too deep in RAN details (symbols, slots, actual TDW etc.) which RAN4 does not care about for its work. 
We suggest the following wording:
If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle.

	QC (adding our response back as it got dropped after v005)
	Here is our response:
RAN1 is already working on a procedure to handle such scenarios. The UE is allowed to terminate bundling if such a transmission occurs and UE is expected to resume (subject to UE capability) bundling after the intervening transmission ends, assuming there are more PUSCH/PUCCH repetitions to transmit.
On the whole we do not think this is likely to have a big impact on the overall performance.

	Huawei, HiSilicon
	Nokia’s proposed wording is better. No need to spend time on debating any wording to describe actual TDW or configured TDW.

	Apple
	In our view this event terminates DMRS bundling. Now whether or not UE can resume bundling for the remaining repetition occasions, if any, is subject to UE capability and further discussion in RAN1.

	vivo
	From UE perspective phase continuity cannot be maintained, RAN1is discussing actual TDW and restart of TDW. Whether joint channel estimation is done or not is up to gNB. Main thing is that the UE behavior and understanding at gNB should be aligned. 



Conclusion
Based on the comments received in previous section, it is obvious that the if other UL transmissions from other signals/channels in the repetition gap break the phase continuity, the DMRS bundling has to stop at the repetition gap. Regarding whether/how UE can resume DMRS bundling after the gap is within in RAN1 scope, as several companies suggested. Therefore, FL propose to take Nokia’s suggested wording to provide the answer to RAN4, and keep the discussion on whether/how to resume bundling with a new actual TWD within in RAN1. 
[bookmark: _Hlk85470835]FL Proposal: Regarding the following RAN 4 question to RAN 1,  
· What are the consequences if phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap?
The following answer is provided in the reply LS from RAN 1 to RAN 4,
· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle.

FL hope the above is acceptable to all companies. Please provided in the following table any company has concern about the above proposal.   
	Company name
	Concerns about above FL proposal

	vivo
	How about adding “from UE perspective” as below?
· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle from UE perspective.


	NTT DOCOMO
	As it is obvious that DMRS bundling is not possible if the phase continuity is not maintained, we are not sure if this answer is what RAN4 expected. 
We prefer specifying the UE behavior that UE stops or restarts DMRS bunding subject to DMRS bundling in the LS reply. 


	Sierra Wireless
	Perhaps we could we add this sentence to the end to give a bit more information on how this works and introduce the idea of a phase discontinuity event:

· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the phase discontinuity event transmission of such other signals/channels cannot be part of the same bundle. After the phase discontinuity event, it will be up to UE capabilities if the UE will restart DMRS bundling. 



FL’s understanding of VIVO’s comment is that on gNB side, advanced gNB, if can performance phase compensation, can still assume the DMRS symbols before and after the other UL signals/channels transmission in the same bundle. Also, from FL perspective, it is OK to add the additional information with terminology of “new DMRS bundle” as Sierra Wireless suggested, while avoid mentioning RAN1 specific configured TDW or actual TDW terminologies. Therefore, the following updated proposal is suggested.
Updated FL Proposal: Regarding the following RAN 4 question to RAN 1,  
· What are the consequences if phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap?
The following answer is provided in the reply LS from RAN 1 to RAN 4,
· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle from UE perspective. After the other UL signals/channel transmission in the repetition gap, it is up to UE capability to restart or not restart a new DMRS bundle.
Since we are close to the end of this meeting and we need send reply LS to RAN4. FL would suggest companies to be more constructive and flexible. Please only indicate series concerns in the following table for the above updated FL proposal. 
	Company name
	Concerns about above updated FL proposal

	Apple
	Support FL’s proposal.

	Intel
	We are fine with the proposal. Some minor editorial change. 
it is up to UE capability to restart or not restart a new DMRS bundle

	Nokia/NSB
	Do not support the latest change in red, since this has not been agreed yet. The corresponding proposal under discussion in AI 8.8.1.3, and sent to the reflector by FL for email approval, is as follows:
Proposal 9: Down-select one of the following options:
· Option 1: 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.
· Option 2: UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events.

This shows that the UE capability will always pertain the dynamic events, but not necessarily the semi-static ones. Hence providing RAN4 the information about the UE capability, or event mentioning, is premature and unjustified. 
We suggest the following modification which, in our view, reflects the current status of the discussion in RAN1 more accurately:

· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle from UE perspective. A new DMRS bundle may start after the other UL signals/channel transmission in the repetition gap depending on which other UL signals/channel is transmitted in the repetition gap. Details are still under discussion in RAN1.

	Ericsson
	Agree with Nokia’s point on UE capability but ‘depending on which other UL signals/channel is transmitted in the repetition gap’ is confusing, as event types are not necessarily only defined by which signal/channel is transmitted.  Suggest a more general version:
· If phase continuity cannot be maintained in the case of UL transmissions of other signals/channels in the repetition gap, then DM-RS symbols transmitted before and after the transmission of such other signals/channels cannot be part of the same bundle from UE perspective. A new DMRS bundle may start after the other UL signals/channel transmission in the repetition gap depending on which other UL signals/channel is transmitted in the repetition gap. Details are still under discussion in RAN1.





