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In this contribution, we provide our analysis and proposal for the issue raised in this LS [1] on Rel-18 UL Tx switching for parallel switching on four bands. The content of this RAN4 LS is copied below.
	For four band Tx switching case, the baseline UE assumption was sent to RAN2 in the LS R4-2220548, with the switching period max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} for the four-band switching case where the bands scheduled for uplink transmission before Tx switching is band A and band B, and the bands scheduled for uplink transmission after Tx switching is band C and band D. RAN4 further identifies there are two cases below:
· Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D
· Case-2: One of the two Tx chains switches from band A to band D, the other Tx chain switches from band B to band C.
To improve the switching period for this case, RAN4 agreed to introduce an optional capability to resolve switching ambiguity issue (R4-2310496) with the following solutions:
· Introduce optional per-BC UE capability to distinguish the case-1 and case-2 based on scheduled order of uplink grants and report the preferred case by UE as illustrated in the attachment[1]. 
· Supporting the advanced capability of the switching period can be improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} .

The improvement of switching period is only achievable when UE is granted with preferred switching band pair.
This capability cannot be reported simultaneously with the [ uplinkTxSwitching1T1Tto1T1T].



Discussion
Previously, RAN4 agreed that for the UL Tx switching case from band pair A+B to band pair C+D (i.e., A+B  C+D), the switching period is max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} due to the unclear switching implementation of UE. For example, one UE may perform Tx switching from A to C and from B to D, while another UE may perform Tx switching from A to D and from B to C. 
In order to shorten the switching period, RAN4 agreed to introduce UE capability for UE to report its switching implementation from one of the two cases.
· Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D
· Case-2: One of the two Tx chains switches from band A to band D, the other Tx chain switches from band B to band C.
In this case, the switching period can be improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}.

Two figures are provided in the attached slides in the RAN4 LS.
	[image: ]

	[image: ]



In the LS, RAN4 mentioned the condition to apply the improved switching period is “UE is granted with preferred switching band pair”. Similarly, in the slides attached in the LS, UE needs to determine whether the scheduling “follow the preferred Tx switching”. However, in the RAN1 design, base station only indicates the cells (bands) with uplink transmission to the UE, while base station won’t indicate whether UE needs to switching from band A to band C or from band A to band D. 
Observation 1: The RAN1 framework of Rel-18 UL Tx switching indicates the cell/band with uplink transmission to the UE, while base station doesn’t indicate switching order (i.e., Case-1 or Case-2 above) to the UE. 

It is not clear whether RAN4 requests RAN1/RAN2 to introduce indication of switching order to the UE. If yes, it is not clear about the benefits of introducing such an indication. If UE indicates it preferred switching order to the base station, network can always assume that the improved switching period can be applied. For example, if UE indicates its preferred switching order as “Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D”, then if the previous transmission is on band A and band B, and if the next transmission is on band C and band D, then base station can assume the UE will follow Case-1. There is no need to introduce any indication to indicate the switching order (i.e., Case-1 or Case-2 above).
Observation 2: It is not clear whether RAN4 requests RAN1/RAN2 to introduce indication of switching order (i.e., Case-1 and Case-2 above). 

Observation 3: There is no need to introduce indication of switching order (i.e., Case-1 or Case-2 above). If UE reports its preferred switching order, the improved switching period can be assumed by the base station.
We propose to ask RAN4 to clarify the above issues.
[bookmark: _GoBack]Proposal 1: RAN1 sends LS to RAN4 to kindly ask RAN4 to clarify the issues mentioned in Observation1/2/3. 

Conclusion
In this contribution, we provide our analysis and proposals for LS on Rel-18 UL Tx switching for parallel switching on four bands.
Proposal 1: RAN1 sends LS to RAN4 to kindly ask RAN4 to clarify the issues mentioned in Observation1/2/3. 
	Observation 1: The RAN1 framework of Rel-18 UL Tx switching indicates the cell/band with uplink transmission to the UE, while base station doesn’t indicate switching order (i.e., Case-1 or Case-2 above) to the UE. 
Observation 2: It is not clear whether RAN4 requests RAN1/RAN2 to introduce indication of switching order (i.e., Case-1 and Case-2 above). 
Observation 3: There is no need to introduce indication of switching order (i.e., Case-1 or Case-2 above). If UE reports its preferred switching order, the improved switching period can be assumed by the base station.
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How it works
for Case 2
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