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1	Introduction
RAN4#98-e discussed beam switching gaps for Multi-TRP UL transmission and approved an LS of [1] to RAN1. The LS, however, was not able to resolve Question 1 and 4 in the original RAN1 LS of [2] under the following conditions that can be inclusive and exclusive each other;
· UL timing is different between different UL beams
· if the spatial filter to transmit the beam is unknown
· with cross panel beam switch
[bookmark: _Hlk58440727]This contribution addresses the above remaining cases for beam switching gaps.
2	Discussion
In the next sub-sections, we discuss details on the unresolved cases. 
2.1 Different UL timings between different UL beams 
An aspect of different UL timings between different UL beams was raised in [3], where it says that “the beam switching delay might need to consider different UL TX timing for transmissions to multi-TRP”. The justification comes from the assumption that UL beams are associated with different DL-RS from different TRP, there could be different DL timing correction for each. Though the justification itself would point out a possible case, provided that RAN1 has sent the LS to RAN4 to proceed with discussion on new functionalities with multi-TRPs, it would be natural to discuss if these functionalities work or not under the condition that UL timing derived from DL timing difference is within a CP as normally assumed possible network deployment. Our understanding is that RAN1 does not dare to discuss the functionalities feasibility under such an extreme condition that the timing difference exceeds a CP.
Observation 1: Beam switching gaps for different UL timings between different UL beams case do not need 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. 
2.2 Unknown spatial filter cases
In our understanding, RAN1 would like to confirm a functionality works or not using different TRPs where a UE needs to switch being used beam toward a TRP to a new beam towards a different TRP under the condition that the new beam information is known ahead of time. More specifically, RAN1 would like to confirm if the gap due to the beam switch under the aforementioned assumption is still within a reasonable range in terms of the expected system performance for the functionality. The required time to switch beams without knowing it in advance may take longer time than that with knowing it. If we, however, started the discussion on the required time for unknown status from conducting measurements of DL RS as some other companies commented in RAN4#98-e, the required gap might not be reasonably low to have benefits of beam switch between repetitions. In addition, given that a PUCCH resource can be activated with two spatial relation info via MAC-CE, and those will be used only when a DCI indicating to transmit with the PUCCH resource, we don’t see the motivation for RAN1 to define a case to stop that transmission even if the UL beam to be switched (spatial relation info in this example) is unknown to the UE. In this case, it is also not sure what is the status, i.e., known or unknown, of the first beam even before switching to the second beam. Or perhaps, we may need to start the discussion what “unknown for UL beam” exactly means since that is not defined for UL direction, though that for DL direction is defined in 38.133. 
Overall, the discussion on so-called unknown status would be necessary if it were always likely for UEs to be in that status to exploit the functionality. Otherwise, the discussion itself is not necessary in RAN1 at least at this stage. Thus, it does not make sense to take time to answer the case for unknown status. If there are companies who believe that unknown status is going to be specified or important in RAN1 specifications, our alternative is RAN4 replies to RAN1 with answers for known status as well as a question for clarification on if RAN1 needs the answer for unknown case as well or not. 
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.
2.3 Gap with cross panel beam switch
This case would be roughly divided into two cases. One is that at least two panels are both active or at least one additional panel is activated with minimum necessary time in advance by the beam switch occurs. The other case is at least two panels are both in active for short period until the beam switch or multi-panels are not concurrently active at instant at all. Regarding the former case, provided that UEs know the spatial filter to be switched, then, the switching gap would be able to be zero (the best possible value). With respect to the latter case, RAN4 firstly needs carefully identify factors impacting on the expected delay such as time to activatee another panel etc. Then, RAN4 needs to discuss time budget based on the factors. Note that some of the factors may be activated in parallel and the total delay may not be just the sum. And it would take time to conclude it. Hence, at this moment, it would be reasonable to answer the former case first and we address the latter case further. 
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.
3	Conclusion 
Based on the above discussion, we obtained three observations and propose the followings.
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.
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