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1	Introduction 
In the previous RAN4 meeting (Meeting #107, Incheon, KR, May 22nd - May 26th, 2023), some progress was made towards the completion of the Release 18 “NR multi-carrier enhancement” WID. However, as captured in the topic summary document [1], there are still some open issues remaining before the WID is completed by the due date of December 2023. Most of those remaining main issues are related to UL Tx switching involving 4 bands.
In addition, the number of switching scenarios increase significantly from 2-band switching to 4-band switching. This creates implementation challenges for the UE RF front-end as well as signaling design complexities, which complicate the support of Tx switching among 4 bands.
In this discussion paper, we are proposing to rescope this WID by reducing the maximum number of switching bands from 4 to 3 if the remaining 4-band related UL TX switching open issues are not fully addressed in the upcoming meeting.
2	Discussion 
2.1		Main open issues for Release 18 UL Tx switching
Several issues for UL Tx switching were discussed in the previous RAN4 meeting held in Incheon, Korea, and the meeting summary is captured in the WF document [1]. From the WF, the following sub-topics can be highlighted as the main remaining open issues:
· Time masks for 4-band switching, single-TAG:
The CR R4-2397159 which was endorsed during the meeting defines the time masks for different UL Tx switching scenarios among 2 and 3 bands. However, the switching scenario {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} switching time mask among 4 bands is not defined. This is a valid switching scenario that needs to be well defined. 
· Time masks for 4-band switching, multi-TAG:
Although the UL Tx switching time mask under dual TAG scenario was included in  the endorsed draft CR R4-2307159, this may be subjected to further modifications. We suggest that this remains an open issue to allow for further clarification.
· Ambiguity issue for 4-band switching
The ambiguity issue for the switching scenario {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} remains an open as the companies could not come up with an agreement for the multi-TAG scenario in the previous meeting [1].
As can be observed from the topics highlighted above, there are still a number of 4-band switching related topics that remain open and need to be addressed before the completion of the multi-carrier enhancement WID.
Observation 1: There are still a number of remaining open issues for UL Tx switching among 4 bands.
2.2		Implementation challenges for the 4-band UL Tx switching
To further enhance UL performance with multi-carrier operation, Release 18 extends the number of bands for UL Tx switching from 2 to up to 3 or 4. For switching among 3 bands, not only each of the 3 band pairs (A-B, A-C, B-C) would support the 5 switching scenarios (or switching states) introduced in Rel-16 and Rel-17, there are also potentially 6 new additional switching scenarios specifically for switching among 3 bands. As a result, unless band configurations are clearly defined in the specifications to highlight the band pairs that will be configured for UL Tx switching, there would be total of 21 potential switching scenarios for switching among 3 bands.
Likewise, it can be shown that there could be up to 51 switching states for the when the number of band increases to 4. This could have implications on new UE RF requirements and new UE capability signalling design which are further different from the new requirements specifically for among 3 bands.
Observation 2: Unless band configurations are clearly defined in the specifications to highlight the band pairs that will be configured for UL Tx switching, there would be total of up to 51 potential switching scenarios (or switching states) when the number of switching bands is increased to 4.
Based on the above assessments, it is proposed to limit the scope of Rel-18 UL Tx switching feature to only among 3 bands as the first step to identify the potential new requirements to be developed and avoid the outgrown complexity by introducing 4-band switching in parallel.
Proposal: We propose limiting the scope of Rel-18 UL Tx switching feature to only among 3 bands as the first step to identify the potential new requirements to be developed and avoid the outgrown complexity by introducing 4-band switching in parallel.    
3	Conclusion
In this contribution, we highlighted the remaining open issues for UL Tx switching across 4 bands. Also, because of the potentially higher number of switching scenarios when the number of switching band is increased to 4, there could be some UE implementation and signalling design challenges. 
Observation 1: There are still a number of remaining open issues for UL Tx switching among 4 bands.
Observation 2: Unless band configurations are clearly defined in the specifications to highlight the band pairs that will be configured for UL Tx switching, there would be total of up to 51 potential switching scenarios (or switching states) when the number of switching bands is increased to 4.
Proposal: We propose limiting the scope of Rel-18 UL Tx switching feature to only among 3 bands as the first step to identify the potential new requirements to be developed and avoid the outgrown complexity by introducing 4-band switching in parallel      
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