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In the RAN4 LS [1], RAN4 asked RAN1 the following question on Rel-18 UL Tx switching. In this contribution, we provide our analysis for this issue.
	RAN4 would like to ask RAN1 one question:
In sub-clause 6.1.6 of TS 38.214, it is specified that:
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
On the definition and understanding of T0:
· When gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, in RAN4 understanding, the T0 is the starting time for an uplink transmission on the switched-to carrier from network scheduling perspective and the starting time of actual uplink transmission from UE perspective. 
· When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, is T0 the starting time of uplink transmission from network scheduling perspective, or the starting time of actual uplink transmission from UE perspective?



Discussion
[bookmark: OLE_LINK15]For simplicity, we name the two cases mentioned in the RAN4 as Case#1 and Case#2.
· Case#1: When gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, in RAN4 understanding, the T0 is the starting time for an uplink transmission on the switched-to carrier from network scheduling perspective and the starting time of actual uplink transmission from UE perspective. 
· Case#2: When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, is T0 the starting time of uplink transmission from network scheduling perspective, or the starting time of actual uplink transmission from UE perspective?

For Case#1, the gap between the end of last transmission before the Tx switching and the start of first transmission after the Tx switching is sufficient to absorb the switching period. In this case, there is no ambiguity since the starting time of uplink transmission from network scheduling perspective is the same as the starting time of actual uplink transmission from UE perspective. 
For Case#2, the gap between the end of last transmission before the Tx switching and the start of first transmission after the Tx switching is insufficient to absorb the switching period. If the switching period is located in the first UL transmission after the switching period, then the starting time of uplink transmission from network scheduling perspective is ahead of the starting time of actual uplink transmission from UE perspective. Based on our understanding, the T0 should be aligned with the end of the actual switching period. Thus, T0 is the starting time of actual uplink transmission from UE perspective.
Take the following figure as an example, for case#2, T0 is at the end of the switching period, which is aligned with the starting time of actual uplink transmission from UE perspective.
Proposal 1: When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, T0 is the starting time of actual uplink transmission from UE perspective.
	Case#1
	Case#2
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Draft Reply LS
In this section, we provide draft reply LS via taking the above proposal into account.
Proposal 2: RAN1 replies RAN4’s LS R1-2304313 as following.
	RAN1 would like to thank RAN4 for the LS R1-2304313/R4-2306623. Regarding the two cases mentioned in the LS, RAN1 would like to provide the following response.
On the definition and understanding of T0:
· When gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, in RAN4 understanding, the T0 is the starting time for an uplink transmission on the switched-to carrier from network scheduling perspective and the starting time of actual uplink transmission from UE perspective. 
[RAN1] RAN1 confirms this understanding.
· When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, is T0 the starting time of uplink transmission from network scheduling perspective, or the starting time of actual uplink transmission from UE perspective?
[RAN1] From RAN1 perspective, T0 is the starting time of actual uplink transmission from UE perspective.



Conclusion
In this contribution, we provide our analysis and draft reply for the RAN4 LS [1] with the following proposals.
Proposal 1: When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, T0 is the starting time of actual uplink transmission from UE perspective.

Proposal 2: RAN1 replies RAN4’s LS R1-2304313 as following.
	RAN1 would like to thank RAN4 for the LS R1-2304313/R4-2306623. Regarding the two cases mentioned in the LS, RAN1 would like to provide the following response.
On the definition and understanding of T0:
· When gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, in RAN4 understanding, the T0 is the starting time for an uplink transmission on the switched-to carrier from network scheduling perspective and the starting time of actual uplink transmission from UE perspective. 
[RAN1] RAN1 confirms this understanding.
· When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, is T0 the starting time of uplink transmission from network scheduling perspective, or the starting time of actual uplink transmission from UE perspective?
[RAN1] From RAN1 perspective, T0 is the starting time of actual uplink transmission from UE perspective.
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