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Introduction
In RAN4#98e meeting, beam switching gaps for multi-TRP UL transmission was discussed and a reply LS (R4-2103290) to RAN1 was approved as a response to RAN1 questions in the original RAN1 LS (R1-2009807).
In the approved reply LS (R4-2103290) to RAN1, there is some issue left for further discussion for FR2, as highlighted below:
	For FR2, RAN4 observes that the ranges of transient period(s) between two PUCCH/PUSCH TDMed repetitions with different UL beams depends on different scenarios.
· If the spatial filter to transmit the beam is known, beams are switched within same panel and UL timing is the same for different UL beams, the transient period is 5us as defined in the RAN4 spec. 
· RAN4 needs more discussion to conclude the transient period for cases with cross panel beam switch and/or if the spatial filter to transmit the beam is unknown and/or UL timing is different between different UL beams.
For FR1, the transient period(s) between two PUCCH/PUSCH TDMed repetitions ranges from 10us to 15us depending on whether the switch from one transmission to the next is from the same antenna port or different antenna ports.



Based on the contribution (R4-2104563) to this meeting, this topic will be further discussed in this email thread focusing on the following conditions:
· UL timing is different between different UL beams
· if the spatial filter to transmit the beam is unknown
· with cross panel beam switch

If consensus is achieved in 1st round discussion, a 2nd reply LS to RAN1 will be discussed in 2nd round. 
Topic #1: Beam switching gaps for Multi-TRP UL transmission
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104563
	Nokia, Nokia Shanghai Bell
	Observation 1: Beam switching gaps for different UL timings between different UL beams case do not needed to be discussed unless issues due to it are found.
Proposal 1: A RAN4 LS to RAN1 should clarify that RAN4’s answers are based on the assumption that UL timings for different UL beam transmissions are the same. Note that this does not preclude further discussion on the case that the timings are not the same if RAN4 receives a request to study that case. 
Observation 2: At least at this stage, RAN1’s focus is switching gaps for the case where the beam to be switched is known. 
Observation 3: There is not a definition on unknown status for UL beam, but there is that for DL beam.  
Proposal 2: Reply to RAN1 with answers for known status with cross panel beam switch as well as a question for clarification on if RAN1 needs the answer for unknown case as well or not.
Observation 4: In case at least two panels are active, the switching gap can be zero under the best available condition. In other cases, there are cases where UEs may not be able to have sufficient time to prepare the beam to be switched, some delays for the switch are expected and further discussion on the time under the worst available condition is required.
Proposal 3: Reply to RAN1 with answer for under the best available condition that at least two panels are active as well as the information that there are cases where some delays for the switch are expected and further discussion on the time under the worst available condition is required.



Open issues summary
Sub-topic 1-1: UL timing
Focus on the UL timing between different UL beams is the same or different, and how to handle the different UL timing case
Issue 1-1: UL timing between different UL beams
· Proposals
· Proposal 1: A RAN4 LS to RAN1 should clarify that RAN4’s answers are based on the assumption that UL timings for different UL beam transmissions are the same. Note that this does not preclude further discussion on the case that the timings are not the same if RAN4 receives a request to study that case.
· other
· Recommended WF
· TBA
Sub-topic 1-2: spatial filter
Focus on the spatial filter to transmit the beam is known or unknown, and how to handle the unknown spatial filter case
Issue 1-2: spatial filter to transmit the beam
· Proposals
· Proposal 2: Reply to RAN1 with answers for known status with cross panel beam switch as well as a question for clarification on if RAN1 needs the answer for unknown case as well or not.
· other
· Recommended WF
· TBA
Sub-topic 1-3: cross panel beam switch
Focus on the panels are active or not, and how to handle the non-active case
Issue 1-3: cross panel beam switch
· Proposals
· Proposal 3: Reply to RAN1 with answer for under the best available condition that at least two panels are active as well as the information that there are cases where some delays for the switch are expected and further discussion on the time under the worst available condition is required.
· other
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: UL timing between different UL beams
· Proposals
· Proposal 1: A RAN4 LS to RAN1 should clarify that RAN4’s answers are based on the assumption that UL timings for different UL beam transmissions are the same. Note that this does not preclude further discussion on the case that the timings are not the same if RAN4 receives a request to study that case.
· other
	Company
	Comments

	MediaTek
	As we mention in last meeting, according to the conclusion of uplink spatial relation switching in RRM section, UE is not provided with time of a timing tracking. As a consequence, timing accuracy requirement for uplink spatial relation switching is not defined. We believe it is completely up to UE implementation.

	Apple
	In the LS reply to RAN1, we included the following:
· RAN4 needs more discussion to conclude the transient period for cases with cross panel beam switch and/or if the spatial filter to transmit the beam is unknown and/or UL timing is different between different UL beams.
We would like to understand what needs to be further clarified.

	Nokia
	To: Mediatek
We understand it. Then, we can say that RAN4 has not considered the situation that uplink timing difference is within a CP length and specific requirements for that are not defined. 
To: Apple
We didn’t get the point from comments from Apple. RAN4 at least touched UL timing difference thing in the last meeting, it is natural to feedback our understand on this to RAN1.

	Qualcomm
	In our view, RAN1 is only considering same UL timing for all transmissions, i.e. no multi-TAG. The LS could confirm that RAN4 will limit discussion in Rel-17 to single TAG cases

	Samsung
	Agree with Nokia and Qualcomm that RAN4’s answers are based on the assumption that UL timings for different UL beam transmissions are the same. It is not necessary to further discuss different UL timing until there is clear request, or confirm that RAN4 will limit discussion in Rel-17 to single TAG cases

	Huawei
	In our understanding, the UL TA is the same based on RAN1 agreement, but UL timing should be aligned with DL timing, which could be different for UE implementation. 


 
Issue 1-2: spatial filter to transmit the beam
· Proposals
· Proposal 2: Reply to RAN1 with answers for known status with cross panel beam switch as well as a question for clarification on if RAN1 needs the answer for unknown case as well or not.
· other
	Company
	Comments

	MediaTek
	In our understanding, the condition of known or unknown for Tx beam is not cared by RAN1. But we suggest that only to define the known case for beam switching.

	Apple
	We have the same understanding that known/unknown is not considered in RAN1, but we should only define for the case where beams are known. 

	Nokia
	To MediaTek and Apple
We have the same view but in the previous meeting, there were companies who wanted to include unknown case in the LS answer. The LS reply from RAN4 included the following text.
RAN4 needs more discussion to conclude the transient period for cases with cross panel beam switch and/or if the spatial filter to transmit the beam is unknown and/or UL timing is different between different UL beams
Thus, at least we need to mention RAN4’s understanding in the next LS reply. We can just say that though we mentioned unknown case is further discussion, it is RAN4’s understanding that the case is not RAN1’s true interest.

	Qualcomm
	Share the same view as MTK and Apple. Considering the motivation of multiple transmission toward mTRP is to enhance reliability, we do not think the network would configure a UE with TCI states unknown to UE. The reply LS could confirm that RAN4 does not intend to start discussing ‘unknown beam’ cases.

	Samsung
	We share similar view with companies that RAN4 only define transient period for TX spatial filter known case. Agree to confirm this in next reply LS.

	Huawei
	The unknown case can be further discussed if there is a further request from RAN1. 


 
Issue 1-3: cross panel beam switch
· Proposals
· Proposal 3: Reply to RAN1 with answer for under the best available condition that at least two panels are active as well as the information that there are cases where some delays for the switch are expected and further discussion on the time under the worst available condition is required.
· other
	Company
	Comments

	MediaTek
	From Nokia’s paper, zero switching time implies UE is mandated to switch on both panels. We wonder whether this is the reference UE behavior to be informed to RAN1.

	Apple
	We don’t think we have had discussion in RAN4 on cross panel switch and we cannot expect UE to always have 2 panels active. This was also conveyed in the LS reply that further discussion is needed in RAN4 for cross panel switch. 

	Nokia
	To: MediaTek and Apple
Even if we say both panels are active, it does not mean a UE always has to make both panels active. If the UE receive a necessary command from a NW well in advance, the UE can be ready for making the both active.  This situation can be considered both panels are active. It is OK for us to clearly mention that this answer does not intend to make both panels always active.

	Qualcomm
	It is a common understanding that Rel-17 PUCCH/PUSCH repetition schemes are designed based on Rel-15/16 BM framework, hence, a panel switch transparent to network like it was in Rel-15/16. Therefore, a cross panel switch cannot result in additional delays. The reply LS could confirm to RAN1 that RAN4 does not request changing the assumption.

	Samsung
	In the 1st reply LS, RAN4 answer is limited to single panel beam switching, but it is not enough for RAN1 since panel switch is transparent as Qualcomm commented. So we agree with Nokia’s proposal 3. It is also fine for us to mention that the answer does not mean both panels are always active in the 2nd reply LS.

	Huawei
	The only conclusion in RAN4 on switching time across panel is based on UE capability, i.e. 224 and 336 symbol length. There is no expectation that two panels are active and even there is no agreement in RAN1 yet. We don’t see the need to continue the discussion of this issue without further input or request from RAN1. 




CRs/TPs comments collection
N/A 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1: UL timing between different UL beams
· Proposals: 
· Proposal 1: A RAN4 LS to RAN1 should clarify that RAN4’s answers are based on the assumption that UL timings for different UL beam transmissions are the same. Note that this does not preclude further discussion on the case that the timings are not the same if RAN4 receives a request to study that case.
· other
· 1st round discussion summary
· Several companies agree that current assumption is the same UL timing for different UL beam transmissions and it is necessary to clarify with RAN1. Several companies also noted that UL timing may be different up to UE implementation and no specific requirement defined.
Tentative agreements: 
· No further discussion on different UL timing case until RAN4 receives a request.
Candidate options:
Recommendations for 2nd round:
· Focus on draft LS discussion directly

	Sub-topic 1-2
	Issue 1-2: spatial filter to transmit the beam
· Proposals: 
· Proposal 2: Reply to RAN1 with answers for known status with cross panel beam switch as well as a question for clarification on if RAN1 needs the answer for unknown case as well or not.
· other
· 1st round discussion summary
· Companies share the understanding that RAN4 only define transient period for TX spatial filter known case, and not intend to discuss the unknown case unless there is further request
Tentative agreements: 
· Clarify with RAN1 that RAN4 only define transient period for TX spatial filter known case, and not intend to discuss the unknown case unless there is further request.
Candidate options:
Recommendations for 2nd round:
· Focus on draft LS discussion directly

	Sub-topic 1-3
	Issue 1-3: cross panel beam switch
· Proposals: 
· Proposal 3: Reply to RAN1 with answer for under the best available condition that at least two panels are active as well as the information that there are cases where some delays for the switch are expected and further discussion on the time under the worst available condition is required.
· other
· 1st round discussion summary
· 2 companies are supportive (Nokia, Samsung)
· 4 companies are negative (MediaTek, Apple, Huawei, Qualcomm)
Tentative agreements: 
· N/A
Candidate options:
Recommendations for 2nd round:
· Focus on draft LS discussion directly



CRs/TPs
N/A
Discussion on 2nd round 
2nd round discussion is based on the following draft LS:
	Title
	Source
	Comments

	R4-2105436
[draft]Second reply LS on Beam switching gaps for Multi-TRP UL transmission
	Nokia
	To: RAN1



Companies’ views are collected in the following table:
	Company
	Comments

	Huawei
	 Though we think that UL timing could be the same, but it actually depends on UE implementation. Also we think that the discussion for the issue is only for the single panel case. Whether the assumption is valid for cross panel case has not been discussed. 
Based on the 1st round discussion, we didn’t see the consensus has been reached for the cross panel assumption as well as the possible switching time. Unlike the other two issues, this issue has been replied to RAN1 already. And we didn’t see the new input from RAN1 yet. If new requests received for the issue later, we are open to have further discussion in RAN4.

	Qualcomm
	In general, looks okay. Just one minor comment for clarification. In the first part of the LS, it may be better to clarify “Spatial filter to transmit the beam:” is about “Known vs. Unknown”.

	Apple
	For known/unknown beams we need to confirm that longer transient is expected with unknown beams. In our opinion, mTRP UL transmission should be allowed only if beams are known. 

	Nokia
	On UL timing, the original text did not mention that “UL timing” is the same.
It just said that “UEs follow singleTAG using the same timing reference cell and the same Timing Advance value across panels”.
I guess we must have the same understanding that UE just follow the single TAG.
So, to take into account Huawei’s intention more clearly, I added, the requirements considering multi panels are not defined. 

	Samsung
	About UL timing, our understanding is that current RAN4 transient requirements are based on same UL timing. In implementation it could be flexible due to TA, but for RAN4 requirements perspective, the assumption is same UL timing up to now.
About cross panel beam switch, we prefer to keep it with a dedicated paragraph rather than deleting them. In the 1st RAN4 reply LS to RAN1 we have explicitly mention that RAN4 will further discuss other scenarios ( different UL timing, unknown spatial filter, cross panel beam switch), so we’d better keep all 3 items separately even though RAN4 just informs RAN1 that some issue will not be further discussed until further request etc.

	Huawei
	For UL timing, I think that most companies agree that same UL timing is up to UE implementation. However, for single TAG, we don’t think that there is any agreement for that aspect. 
The answer for the UL timing issue needs further revision. But now I don’t have a better proposal than that in the previous version. 
For issue 3 on cross panel switching, we also agree that the RAN4 agreements are panel agnostic, which means that the Rel-15 beam switching requirements are applicable for both in-panel and cross panel cases. Accordingly, I made some further revision.

	Apple
	Their (RAN1) question was related to transient time. In RAN4 it is common understanding that longer delay is expected if beams are unknown. Why don’t we include it in the reply?

	Nokia
	It is true that their question was related to transient time.
And we replied to it for known case, but we also mentioned that we need more discussion.
Hence, the discussion is still in open status.
 
We tell RAN1 that RAN4’s current situation on how companies consider this unknown case, i.e., we don’t see the need.
And we would be able to close this discussion.
This makes RAN1 aware that they need clear request to RAN4 to study this if they want to know the answer.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Second reply LS on Beam switching gaps for Multi-TRP UL transmission
	Nokia
	To: RAN1

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2104563
	Beam switching gaps for Multi-TRP UL transmission
	Nokia, Nokia Shanghai Bell
	Noted
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105436
	[draft]Second reply LS on Beam switching gaps for Multi-TRP UL transmission
	Nokia
	Agreeable
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