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1 Introduction
[bookmark: OLE_LINK1]In the previous meetings, there were some agreements captured in the WF[1][2][3][4] on UL Tx switching across 3/4 bands with single TAG, in which there were some open issues need to be further discussed, meanwhile the WID was extended one quarter.  
[bookmark: OLE_LINK31]In this contribution, we give some further discussions on the open issues of Tx switching across 3 or 4 bands for single TAG listed in the WF.
2	Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK24][bookmark: OLE_LINK23][bookmark: OLE_LINK34]2.1  Issue of two Tx chains switched between two different band pairs
The agreements in the last WF [3] are:
	Issue 4b: Scenario of two Tx chains switched between two different band pairs
[bookmark: OLE_LINK81]When two Tx chains are switched between two different band pairs with different lengths of switching periods (denoted as Tswitch_1 and Tswitch_2 for the switching periods of Tx chain #1 and Tx chain #2 respectively, and Tswitch_1 < Tswitch_2)
· [bookmark: OLE_LINK26][bookmark: OLE_LINK19][bookmark: OLE_LINK63][bookmark: OLE_LINK61][bookmark: OLE_LINK14][bookmark: OLE_LINK90]For the switching scenario without ambiguity, i.e., the band before or after switching is scheduled to transmit with two Tx chains (for example, the two Tx chains are both on band A before switching, one Tx chain on band B and the other Tx chain on band C after switching), RAN4 agreed that in addition to the baseline UE assumption, introduce advanced optional UE ability to allow the Tx chain #1 to be used for transmission during the time duration of (Tswitch_2 - Tswitch_1)
· [bookmark: OLE_LINK93][bookmark: OLE_LINK76]TBD: whether to apply the same UE capability for scenario 4a and 4b. 
· [bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK11][bookmark: OLE_LINK18][bookmark: OLE_LINK16][For the switching scenario with ambiguity, i.e., the two Tx chains are on different bands both before and after switching, RAN4 agreed not to introduce the advanced optional UE ability in the current release.]


Here, the scenario 4a is:
	Issue 4a: Scenario of one band with the number of Tx chain unchanged due to switching
Ad-hoc agreement: 
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged during UL switching as follows:
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.


[bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: OLE_LINK21][bookmark: OLE_LINK8][bookmark: OLE_LINK25][bookmark: OLE_LINK9][bookmark: OLE_LINK10]It seems this issue should be discussed for switching scenario with ambiguity and without ambiguity. In our understand, the switching scenario without ambiguity means the switching scenarios are clear for the bands before and after switching. For example for 3 bands, denotes as band A(2T), band B(1T), band C(1T) , where band A is scheduled to transmit with two Tx chains before or after switching. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK86]For the switching scenario without ambiguity, by comparing scenario 4a with 4b, it can be seen that the switching scenarios are different, where:
· [bookmark: OLE_LINK85][bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK82][bookmark: OLE_LINK83]For scenario 4a: the Tx chain is unchanged for the band which is not involved in switching. For example, A+C <-> B+C, where Tx switching happen between bands A and B, and Tx chain is maintained on band C
· For scenario 4b: the Tx chains are changed between two different band pairs. For example, A(2T)<->B+C, where where Tx switching happen between band A(1T) and band B, band A(1T) and band C.
it should be noted that this case, i.e. One of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name“band B”), and the other Tx chain is maintained on either band A or band B, is not in the scope of scenario 4a. 
[bookmark: OLE_LINK89][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK94]Although the scenarios are different, it seems it depends on whether 2T is supported for one band, which stands for different switching scenarios in different band combination. For scenario 4a, due to the Tx chain of band C is not involved in switching period, it could be interpreted that the ‘switching period(TC)’ in band C equals to 0, which means the Tx chain of band C to be used for transmission during the time duration of (TA<->B - TC). From this aspect, scenario 4b could be somehow partial overlapped with scenario 4a. Therefore, we think it is feasible to apply the same UE capability for scenario 4a and 4b.
[bookmark: OLE_LINK17]Proposal 1. For the switching scenario without ambiguity, it is feasible to apply the same UE capability for scenario 4a and 4b.
[bookmark: OLE_LINK15][bookmark: OLE_LINK27][bookmark: OLE_LINK35]While switching scenario with ambiguity means the switching scenarios can not be explicit indicated for the bands before and after switching. For example, for 4 bands switching, i.e. bands A+B is switched to bands C+D, and the switching would happen: A->C, B->D, or A->D, B->C, which means the band pairs would be different, which are band pairs (A, C) and (B, D) for A->C, B->D switching, and band pairs (A, D) and (B, C) for A->C, B->D switching, respectively. In this case, the Tx chain switching behaviour is dynamic changed, it would become complexity to introduce the advanced UE capability to allow the Tx chain #1 involved in the short switch period to be used for transmission. Therefore, it is reasonable not to introduce the advanced optional UE ability in the current release.
[bookmark: OLE_LINK30]Proposal 2. For the switching scenario with ambiguity, not to introduce the advanced optional UE ability in the current release.

2.2  Fallback of Rel-18 Tx switching to Rel-16/17 Tx switching

Another issue is the fallback of the Rel-18 Tx switching to Rel-16/17 Tx switching, there were two candidate options:
	Topic 1: Tx switching across 3/4 bands with single TAG
Issue 1-1-3: Fallback of Rel-18 Tx switching to Rel-16/17 Tx switching
Candidate options:
· Option 1: 
UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.
· Option 2:
For a band pair supported Rel-18 1T-2T switching, Rel-16 1T-2T switching is supported as well.
For a band pair supported Rel-18 2T-2T switching, Rel-17 2T-2T switching is supported as well.
· Other options are not precluded



[bookmark: OLE_LINK3]In our understanding, option 1 is from the perspective of the band combination fallback, which is for a band combination constitute of 3 or 4 bands, all of the fallback band combinations shall be supported in advanced. It is the baseline for the higher order band combination fallback to the lower band combinations. In addition, when the Tx switching capability for a band pair within higher band combination (i.e. R18 3 or 4 bands), then same Tx switching capability should be applied for the same band pair within the lower band combination (i.e. R16/17 2 bands). From this perspective, it seems option 1 and option 2 are somehow similar since the ‘sufficient information’ in option 1 could be explained in Option 2. Therefore, we think it is reasonable to combine option 1 and option 2. In addition, Rel-17 1T-2T should be included in option 2.
Proposal 3. to combine option 1 and option 2, i.e. 
UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.
· For a band pair supported Rel-18 1T-2T switching, Rel-16/Rel-17 1T-2T switching is supported as well.
· For a band pair supported Rel-18 2T-2T switching, Rel-17 2T-2T switching is supported as well.
3 Conclusion
[bookmark: OLE_LINK6]In this contribution, we give some further discussion on the listed open issues of Tx switching across 3 or 4 bands for single TAG. The proposals and conclusions are:
Proposal 1. For the switching scenario without ambiguity, it is feasible to apply the same UE capability for scenario 4a and 4b.
Proposal 2. For the switching scenario with ambiguity, not to introduce the advanced optional UE ability in the current release.
Proposal 3. to combine option 1 and option 2, i.e. 
UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.
· For a band pair supported Rel-18 1T-2T switching, Rel-16/Rel-17 1T-2T switching is supported as well.
· For a band pair supported Rel-18 2T-2T switching, Rel-17 2T-2T switching is supported as well.
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