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1. Overall Description:
RAN4 would like to thank RAN1 for the LS R1-2009807 related to beam switching gaps for Multi-TRP UL transmission. RAN4 has discussed the questions raised by RAN1, and the following reply are provided.

Question 1: What are the ranges of the transient period(s) between two PUCCH/PUSCH TDMed repetitions (with different UL beams)? 
Answer 1: 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.

Question 2: In RAN4 perspective, are there additional considerations that RAN1 shall account for a switching gap (blanked symbol(s)) between two PUCCH/PUSCH TDMed repetitions (with different UL beams)? 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Answer 2: There is no other additional considerations than the required transient period. In RAN4 general understanding, the performance degradation can be seen when the transient period is larger than CP. However, whether a switching gap (blanked symbol(s)) should be defined from performance or PHY design perspective, RAN4 thinks that it should be determined by RAN1.

Question 3: For different beam mapping principles (i.e. cyclical and sequential mapping patterns), is there any additional complexity that RAN4 foresees when applying cyclical beam mapping vs sequential beam mapping? 
Answer 3: RAN4 foresees more power consumption due to more frequent beam switching events when applying cyclical beam mapping vs sequential beam mapping, however, RAN4 does not see any additional complexity from RAN4 UE RF requirement perspective.

Question 4: In particular to multi-TRP intra-slot beam hopping (Scheme 2), can RAN1 assume the same requirement as RB hopping with respect to transient period in current RAN4 requirements, if the two hops have different UL beams in addition to different RBs? 
Answer 4: The current RAN4 requirements for transient period are applicable when RB hopping, or power change is applied. For RB hopping, transient period is defined as 5us for FR2 UE. In case of RB hopping with different UL beams, the transient period depends on different scenarios and it is the same as the answer to Question 1 for FR2 UE.


2. Actions:
To: RAN1
ACTION: RAN4 respectfully asks RAN1 to take above information into consideration.

3. Date of Next RAN WG4 Meetings:
RAN4 #98-bis-e			        April 12th - 20th 2021	              		   E-Meeting
RAN4 #99-e                      May 19th - 27th 2021			                    E-Meeting

