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1. Introduction
In LS R1-2304327[1], RAN2 discussed expected behaviours based on RAN1’s agreement when a UE is indicated to switch from two bands to one different band (e.g. A+B=>C) and agreed the following understanding as a baseline in RAN2#121bis-e.
	P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.

	In this contribution, we provide our views on TX state configuration in Rel-18 UL Tx switching.



2. Discussion 
In RAN1#111, the following agreements were achieved to solve TX chain ambiguity issue. 
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled


Based on RAN1’s agreement, it was agreed to reuse existing RRC parameter uplinkTxSwitching-DualUL-TxState to solve ambiguous switching state issue for Case#1 and Case#2 where there are multiple possible switching cases after UL TX switching. It means that the RRC parameter uplinkTxSwitching-DualUL-TxState is only applicable to the cases where the switching state after UL TX switching is not unique. If the switching state after UL TX switching for one band is unique, the configuration of RRC parameter uplinkTxSwitching-DualUL-TxState would doesn’t take effect for that band. For example, if the UE doesn’t support 2 ports UL transmission on band C and is configured with dualUL for band pair{C, D}, when the UE is indicated to switch from band A and band B to band C, the TX chains would switch to band C and band D regardless whether oneT or twoT is configured via RRC parameter uplinkTxSwitching-DualUL-TxState. This is because there is no ambiguity switching cases issue for band C. To clarify the applicable condition of RRC parameter uplinkTxSwitching-DualUL-TxState, we suggest updating the main bullet of baseline R2 “understanding” as follows,
“When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching.”
Proposal 1: The RRC parameter uplinkTxSwitching-DualUL-TxState is only applied to the case when there are multiple possible switching cases after UL TX switching. 

In RAN1 agreement on case#2, it implies if there is one band where concurrent transmission with any other band is supported, the network will always configured an associated band for that band; Otherwise, network does not configure an associated band for the band. However, according to RAN2 understanding, it totally depends on network to determine whether to configure the associated band for one band or not, even if the concurrent transmission is supported for the band. Due to the parameter uplinkTxSwitching-DualUL-TxState being used to indicate oneT or twoT for a cell group, it can provide configuration flexibility for a cell when the network determines whether a band is configured with an associated band or not. Thus, it’s better to leave the configuration of associated band to the network configuration and recommend RAN2 understanding on the configuration of associated band. The logic of TX state configuration in baseline R2 “understanding” can be confirmed by RAN1.
Proposal 2: The logic of TX state configuration in baseline R2 “understanding” can be confirmed by RAN1.

In a summary, based on RAN1 understanding, the baseline R2 “understanding” is suggested to update as follows:
P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.

Proposal 3: Based on RAN1 understanding, the baseline R2 “understanding” is suggested to update as follows:
P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.

3. Conclusion 
In this document, TX state configuration in Rel-18 UL Tx switching is discussed. We provide the proposals as follows.
Proposal 1: The RRC parameter uplinkTxSwitching-DualUL-TxState is only applied to the case when there are multiple possible switching cases after UL TX switching. 
Proposal 2: The logic of TX state configuration in baseline R2 “understanding” can be confirmed by RAN1.
Proposal 3: Based on RAN1 understanding, the baseline R2 “understanding” is suggested to update as follows:
P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.
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