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1. Introduction
Regarding Rel-18 UL Tx switching capability, most open issues have been discussed and addressed in email discussion[Post121][045], but there are some issues that require more discussion. In this contribution, we mainly discuss the below two issues:
Issue 1: How to determine whether to switch other Tx chain to associated band?
Issue 2: How to report switching period for 1Tx-2Tx and 2Tx-2Tx? 
2. Discussion
2.1. Issue 1: Switching to associated band
In Post email discussion, companies discussed the following ambiguity issue: 
Which band the UE should switch to when the UE is scheduled to one-band one-Tx chain transmission while the switching options for band pairs including the band are different?
Based on the company comments, the rapporteur provides below proposal:
	Proposal 3.	Continue discussion if it is agreeable that
· The network ensures the UE supports dualUL for a band and its associated band.
· When the UE is indicated to switch from two bands to one different band (e.g., A+B=>C), the UE first checks switching options configured to band pairs including the target band (i.e., {A, C}, {B, C}, and {C, D} if exists.).
· If all band pairs are configured as switchedUL, the UE switches the remaining Tx chain to the transmitting band.
· Otherwise, the UE switches the remaining Tx chain to the associated band.


We support the first sub-bullet because if the UE only supports switched UL for a band and its associated band, the UE is unable to do 1Tx-1Tx between the two bands, thus, the network should ensure the band and its associated band supports dualUL.
Proposal 1	The network ensures the UE supports dualUL for a band and its associated band.
For the second sub-bullet, it relates to the ambiguity issue mentioned above, different from rapporteur’s proposal, in our understanding, the UE is not required to check the configured switching options which including the target band. From network perspective, the network should ensure the entire configuration is reasonable and compatible with UE capability, for instance, if the network does not configure uplinkTxSwitching-DualUL-TxState, it means all the band pairs are configured with switchedUL, or the network does not plan to trigger 1port transmission when switches to target band (e.g. no ambiguity issue will occur). If the network configures uplinkTxSwitching-DualUL-TxState to 1Tx, it means at least one band pair is configured with dualUL, and the network will also provide associated band configuration if the network may trigger 1port transmission when switches to the target band. 
From UE perspective, when A+B=> C happens, it is very odd to check the configured switching options, and requests the UE to check multiple band pairs since the UE does not know which band pair will be real target. Instead, considering the possible switching cases are already taken into consideration when network provides the configuration, we suggest to simply UE behaviour as below: 
Proposal 2	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:
· If uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT:
· Switch 2Tx chains to band C;
· otherwise (i.e. uplinkTxSwitching-DualUL-TxState is set to oneT):
· Switch 1Tx chain to band C and switch another Tx chain to associated band.
· If network indicates 2port transmission on band C:
· Switch 2Tx chains to band C
2.2. Issue 2: Switching period for 1Tx-2Tx and 2Tx-2Tx
In Post email discussion, how to define the UE capability of switching period is also discussed, however, several options are still on the table due to no consensus:
	Proposal 6.	Continue discussion to down-select from following alternatives.
Alt.1:	RAN2 introduce one per-band-pair UE capability to report a length of a switching period.
Alt.2a:	RAN2 introduce two per-band-pair UE capabilities, a length of a switching period for 1Tx-2Tx switching (like Rel-16) and that for 2Tx-2Tx switching (like Rel-17). If the UE supports both 1T-2T and 2T-2T switching for the band pair, the UE shall report both capabilities.
Alt.2b:	RAN2 introduce two per-band-pair UE capabilities, a length of a switching period for 1Tx-2Tx switching (like Rel-16) and that for 2Tx-2Tx switching (like Rel-17). If the UE supports both 1T-2T and 2T-2T switching for the band pair, the UE can report
- both capabilities.
- either of capabilities to be applied to both switching. (FFS on which is reported.)


As we can see, all the solutions are related to signalling design, but after more thinking, we think it is worth to clarify the usage of the switching periods first.
2Tx-2Tx switching is introduced in Rel-17, thus for a given band pair, the network may support different switching periods for 1Tx-2Tx and 2Tx-2Tx, the switching period for 2Tx-2Tx is usually longer than the switching period for 1Tx-2Tx. For Rel-17 UL Tx switching, considering only 2 bands are involved, so once the function is enabled, the network shall also indicate “1Tx-2Tx” or “2Tx-2Tx” in RRC configuration, so the network and the UE knows which switching period will be applied. 
However, for R18 UL Tx switching including 3 or 4 bands, the situation becomes a bit different. For convenience, we provide three scenarios in Figure1~3: 


Figure 1 R18 UL Tx switching - Scenario1


Figure 2 R18 UL Tx switching – Scenario2


Figure 3 R18 UL Tx switching – Scenario3
As we can see, for Scenario 1~3, as long as the switching involves 3 or 4 bands, the UE always switches its individual Tx chain from one band to another band (e.g. 1Tx-1Tx switching), 2Tx-2Tx won’t happen. The only case that 2Tx-2Tx occurs is the switching between 2 bands (shown in Figure 4):


Figure 4 R18 UL Tx switching – Scenario 4
Observation 1	For Rel-18 UL Tx switching involves 3 or 4 bands, it always contains 1Tx-1Tx switching from one band to the other band, 2Tx-2Tx will never happen. 
According to RAN4 WF, the network always assumes the applied switching period is the maximum value of switching period for all possible band pairs. 
	Way forward:
· For Rel-18 UL Tx switching among 4 bands, when switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, it is not clear whether UE performs Tx switching {from band A to C + B to D} or {from band A to D + B to C}:
· As baseline UE assumption, no need to resolve the ambiguity issue of the switching pattern for each Tx chain and determine the switching gap based on the worst case by default, i.e., neither of the two Tx chains is expected to be used for transmission during the maximum of the four switching periods, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}.
· Note: Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C are the switching periods reported by the UE for band pair A&C, B&D,A&D and B&C, respectively.


So assuming separate switching periods will be introduced for 1Tx-2Tx and 2Tx-2Tx Rel-18 UL Tx switching,  based on above analysis, when determining the switching period, we suggest to confirm the network only looking at the 1Tx-2Tx switching periods for switching among 3 or 4 bands, and 2Tx-2Tx switching period is only applied when the network triggers UL Tx switching from one single band to another single band (similar to Rel-16, Rel-17 UL Tx switching). 
Proposal 3	If separate switching periods are defined for 1Tx-2Tx and 2Tx-2Tx, RAN2 confirms that:
· Only 1Tx-2Tx switching periods are considered when triggering UL Tx switching among 3 or 4 bands. 
· 2Tx-2Tx switching period is considered only when triggering 2Tx-2Tx UL Tx switching between 2 bands. 
We are also fine to not differentiate 1Tx-2Tx and 2Tx-2Tx for signalling design of switching period, so the UE only reports one value for a band pair, and the network does not differentiate the switching cases and look at different reported values. 
Proposal 4	Alternatively, to define a single switching period for each band pair, do not differentiate 1Tx-2Tx or 2Tx-2Tx. 
3. Conclusion
In this contribution, proposals and observations are:
Observation 1	For Rel-18 UL Tx switching involves 3 or 4 bands, it always contains 1Tx-1Tx switching from one band to the other band, 2Tx-2Tx will never happen. 
Proposal 1	The network ensures the UE supports dualUL for a band and its associated band.
Proposal 2	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:
· If uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT:
· Switch 2Tx chains to band C;
· otherwise (i.e. uplinkTxSwitching-DualUL-TxState is set to oneT):
· Switch 1Tx chain to band C and switch another Tx chain to associated band.
· If network indicates 2port transmission on band C:
· Switch 2Tx chains to band C
Proposal 3	If separate switching periods are defined for 1Tx-2Tx and 2Tx-2Tx, RAN2 confirms that:
· Only 1Tx-2Tx switching periods are considered when triggering UL Tx switching among 3 or 4 bands. 
· 2Tx-2Tx switching period is considered only when triggering 2Tx-2Tx UL Tx switching between 2 bands. 
Proposal 4	Alternatively, to define a single switching period for each band pair, do not differentiate 1Tx-2Tx or 2Tx-2Tx. 
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