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The draft CR for Rel-18 UL Tx switching was approved in [1]. In this meeting, we provide our analysis and TP on top of the previously approved CR.

Discussion
In RAN1#114bis meeting, RAN1 agreed that conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1. 
	Agreement
For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification. LS is endorsed in R1-2310584.



Thus, the following update is made to reflect the above agreements.
Proposal 1: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is defined in [8, TS 38.101-1] for determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.


Below we summarize the latest situation of length determination of switching period based on the latest RAN1 and RAN4 agreements. Note that based on the latest LS R1-2310805(R4-2317610), the previous conclusion made for the ‘the unaffected band case’ is revised. 
	Switching case
	Length determination of switching period

	A+B  C
C  A+B
	Default method:
The switching period is max{, }
Option UE capability [uplinkTxSwitchingPeriod1T1Tto2T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C and C to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added.


	A+C  B+C
	Band C is NOT involved in the UL Tx switching:
· The switching period is . UE indicates the band C as non-affected band with maintainedUL-Trans-r18 for band pair [A, B].
Band C is involved in the UL Tx switching:
· The switching period is . UE does not indicate maintainedUL-Trans-r18.
· The switching period is indicated by UE capability SwitchingPeriodUnaffectedBandDualUL-r18. UE does not indicate maintainedUL-Trans-r18.


	A+B  C+D
	Default method:
The switching period is max{, , , }
Option UE capability [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added
Option UE capability which cannot be reported simultaneously with the [uplinkTxSwitchingPeriod1T1Tto1T1T]:
· The switching period is min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}. According to the RAN4 LS [2], this is applied only if the network schedules the UE according to UE's indicated switching order, otherwise, default method is used. Our companion contribution for this RAN4 LS can be found in [3].



To reflect the above changes, the following update is made. Note that two different UE capabilities are involved in the UE behaviours for switching case “A+C  B+C”.
Proposal 2: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	[bookmark: _Hlk149747559][bookmark: _Hlk133418124]-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL maintainedUL-Trans in the capability SwitchingPeriodUnaffectedBandDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].




Conclusion
In this contribution, we provide our analysis, proposals and draft TPs for Rel-18 UL Tx switching.
Proposal 1: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is defined in [8, TS 38.101-1] for determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.



Proposal 2: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL maintainedUL-Trans in the capability SwitchingPeriodUnaffectedBandDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
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