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1. Introduction
In this contribution, we discuss on remaining issues on Rel-18 UL Tx switching across 3 or 4 bands.

2. Discussion
· Ambiguity handling for dual UL
At RAN1#111, the ambiguity handling issue for dual UL was discussed and the following agreement was made.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
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 
· based on new RRC parameter


According to the agreement for Case#1, when 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 oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A. By the way, for the band pair (A, B), if the concurrent UL transmission is not supported in the band pair, this agreement may be problematic. The following RAN1 agreement clearly says that, for a band pair, the switching case with 1T-1T for the band pair where concurrent transmission is not supported is not assumed. 
	Agreement
For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed


Therefore, the agreement for Case#1 should be revised to avoid the conflict between above two agreements. 
There can be two simple solutions. One is to introduce RRC configuration of an associated band for each band for Case#1 while concurrent transmission is supported on the band pair of {band B, the associated band for band B}. Another one is both of two Tx chains are switched to the transmitting band (i.e., band B) exceptionally in this case. The relevant FL proposal at the previous RAN1 meeting is as follows
	Proposed agreement 3.2-1
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B


We support Alt.2 among two alternatives above. RAN1 already introduced “the associated band” to resolve the ambiguity for the dualUL switching scenarios. We prefer the same solution is also adopted to this issue so that “the associated band” concept is reused and RAN1 spec impact is minimized.
Proposal #1: Adopt the associated band concept in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· i.e., Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B

· RAN1 spec impact for determining switching period location
At RAN1#114bis, the previous RAN1 agreement on switching period location has been updated as follows.
	Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
LS to RAN4/RAN2 is endorsed in R1-2310679.


RAN1 sent an LS for these updates to RAN4 at the previous meeting. Moreover, starting from Rel-16/17, the switching period location is specified in the RAN4 specification, but not in the RAN1 specification. Therefore, if RAN4 reflects the switching period location in their spec including this update, there would be no longer a need to write duplicate information in the RAN1 specification. In the latest draft CR for RAN1, the following was captured. We think it is sufficient for switching period location in RAN1 spec.
	· For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1].


Proposal #2: For switching period location, the following sentence is sufficient and there is no need to describe the additional details in RAN1 spec
· “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”

· The case where all cells in a band are deactivated
At RAN1#114bis, RAN1 has discussed the following proposal on how to handle the case where all the cells belonging to one of the bands configured with UL Tx switching are deactivated. 
	Proposed agreement 3.6
· For the reference slot determination, if one uplink SCell configured with UL Tx switching is deactivated, the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID for the SCell.
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.


Regarding the 1st bullet, the reference slot in the current spec is determined based on the SCS of the active UL BWP. Since there is no active UL BWP for the deactivated cell, it is no need to count the deactivated cell for the reference slot determination. So, in our view, we don’t need to further discuss the 1st bullet.
For the 2nd bullet, we agree with the proposal in principle. However, we are confused which part of RAN1 spec should be impacted since there is no related part to the deactivated cell in the current/latest draft CR for UL Tx switching. We would be OK with the 2nd bullet as conclusion to be captured in chair note for clarification.
Proposal #3: For the associated band having only deactivated cells, the associated band configuration is still valid.

One more thing to be considered is how to efficiently determine the switching period length or switching period location when all SCell(s) within the associated band are deactivated. Since the associated band with only deactivated cells has no actual transmission, further discussion may be needed whether there is a room for reducing the interruption of UL transmissions by UL Tx switching. It would be desirable if the amount of switching gap could be reduced by considering the associated band consisting of deactivated cells. We can further discuss whether/how to determine the switching period length or switching period location for the switching involved in which the associated band all SCells are deactivated.
Proposal #4: For an associated band having only deactivated cells, further discussion may be needed on how to determine the switching period length or switching period location for the switching involving the associated band.

In addition, there were comments at the previous meeting that it should be first discussed whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated. In our view, it should be a burden for both NW and UE side to dynamically change the operating mode between Rel-16/17 Tx switching and Rel-18 Tx switching since they are designed differently in terms of RRC configuration and switching conditions, and so on… In addition, we are not convinced there is no potential issue when those two operating modes are allowed to be changed dynamically. In this perspective, we do not support any fallback mechanism from Rel-18 switching to Rel-16/17 switching. 
Proposal #5: Not support any fallback mechanism from Rel-18 switching to Rel-16/17 switching

· Regarding the switching with the band not supporting 2-port transmission
At RAN1#114bis, RAN1 has discussed the following proposal without any agreement/conclusion.
	Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B


As one company pointed out during the discussion, RAN1 has an agreement that the Tx state of 2T can be assumed even if UE supports up to 2 ports UL transmission only on some of the bands in the band combination. Moreover, the associated band that RAN1 introduced is defined only when the ‘oneT’ is indicated for the band combination. Considering those aspects, it seems that Alt.2 is not aligned with the previous agreements. To continue discussion on this proposal, in our view, it would be good for proponents to elaborate further the motivation for this proposal.
Proposal #6: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured.
· No spec change is required.

3. Conclusion
In this contribution, remaining issues on UL Tx switching among multiple bands in Rel-18 were discussed, and the following were proposed.
Proposal #1: Adopt the associated band concept in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· i.e., Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
Proposal #2: For switching period location, the following sentence is sufficient and there is no need to describe the additional details in RAN1 spec
· “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”
Proposal #3: For the associated band having only deactivated cells, the associated band configuration is still valid.
Proposal #4: For an associated band having only deactivated cells, further discussion may be needed on how to determine the switching period length or switching period location for the switching involving the associated band.
Proposal #5: Not support any fallback mechanism from Rel-18 switching to Rel-16/17 switching
Proposal #6: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured.
· No spec change is required.


