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Introduction
In RAN4#107, the topic was close to end for UL Tx switching. Some of key progress and references are:
· No general WF is provided. 
· The LS to RAN2 has been approved in [1].
· The Feature CR including many latest agreements has been agreed (though later not formally agreed in RAN#100) in [2].
· Topic summary and ad hoc minutes can reference to [3][4].
One main remaining issue is in the WF [5], which targeted for clarify certain switching pattern ambiguity issue to have a more stringent requirement. However, some other similar conditions are also existing for unaffected bands cases. The requirements can also be potentially improved.
In this paper, we further discuss more scenarios based on the WF.
Discussion
In the WF [5], the following agreements including views on the benefit and proposals are listed:
· Views on the benefit:
If the UE is able to perform Tx switching with the band pairs that are corresponded to shorter switching period, the UE could utilize more resources to transmit uplink signal/channels compared to baseline.
· For example, if UE reports
max{Tswitch_A-C, Tswitch_B-D}=SW1
max{Tswitch_A-D, Tswitch_B-C}=SW2, where SW2 > SW1
[bookmark: _Hlk135819274]It can earn  for uplink transmission utilization improvement.
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The switching period can possible be improved as min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}
· Proposals on the solutions to resolve the switching pattern ambiguity issue:
· RAN4 to agree on the band ordering based approach to resolve the ambiguity issue for the parallel switching of two Tx chain in the case {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on bands {A, B, C, D}:
· Associating the ordering of bands for defining switch-from and switch-to pairs in switching configuration commands may resolve the ambiguity issue without additional cost.
· Introduce new per Tx chain-based Tx switching capability 
· Introduce optional UE capability on supporting the band ordering based approach to resolve ambiguity issue
· Supporting the capability means the switching period is improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}

These agreements are for 4 band 1T1T to 1T1T case which can be regarded as a more stringent implementation, achieving a more improved (shorter) switching period. 
By comparison, in the LS [1], the dedicated requirements can be regarded as a relaxation of this scenario. 
Observation 1: The current scenario in the WF studies more stringent requirements of 1T1T to 1T1T which is also listed in the LS which studies a more relaxed one.

For another case in the LS, the un-affected band case, currently, there are the following agreements which are also included in the feature CR:
The unaffected band case
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.
· Agreement:
· An optional UE behavior with capability [on-unaffected-band-involved] is agreed [to consider the case that the unaffected band is actually also involved in the switching process]. 
· The granularity is per band pair including the switching-from band and the switching-to band.
· The UE is not required to transmit on any of the three or four bands during the switching period.
· The length of switching period is the next larger value from the set {35 us, 140 us, 210 us} compared to the reported switching period of the band pair of A and B, or is 210 us if the switching period of the band pair of band A and band B is 210us.

Observation 2: The switching period of the unaffected band case can also be enhanced using the same scheme and possibly the same signalling with the last meeting’s WF.
It is believed that for the unaffected band case, a more stringent case with a shorter switching period can also be supported if a similar pre-assumption is adopted. E.g. for 3-band {A, B, C} case with one band not involved, {1T, 0T, 1T} to {0T, 1T, 1T}, the switching route could be A->B, or A->C and C->B simultaneously. For enhanced UE, the switching period can be the shorter one of the two routes, that is a minimum value between Tswitch_A-B and max(Tswitch_A-C, Tswitch_B-C), here we assume like in other cases that switching of B->C and C->B share the same requirements. This would be a similar enhancement to the previous case.
Based on this analysis, the following proposal is provided;
Proposal: For the unaffected band case, a capability similar or even identical to the previous WF be considered for the following scenario:
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (named “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.
· 3-band {A, B, C}: For switching between {1T, 0T, 1T} and {0T, 1T, 1T} 
· 4-band {A, B, C, D}: For switching between {1T, 0T, 1T, 0T} and {0T, 1T, 1T, 0T} , {1T, 0T, 0T, 1T} and {0T, 1T, 0T, 1T } 
Supporting the capability means the switching period is improved to：
· 3-band: min {max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)}
· 4-band: min {max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)} or min {max(Tswitch_A-D, Tswitch_B-D), Tswitch_A-B)}
· 
Conclusion
In this paper, the remaining WF has been discussed and similar scenarios and performance enhancements are discussed. The following observations and proposals are provided:
Observation 1: The current scenario in the WF studies more stringent requirements of 1T1T to 1T1T which is also listed in the LS which studies a more relaxed one.
Observation 2: The switching period of the unaffected band case can also be enhanced using the same scheme and possibly the same signalling with the last meeting’s WF.

Proposal: For the unaffected band case, a capability similar or even identical to the previous WF be considered for the following scenario:
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (named “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.
· 3-band {A, B, C}: For switching between {1T, 0T, 1T} and {0T, 1T, 1T} 
· 4-band {A, B, C, D}: For switching between {1T, 0T, 1T, 0T} and {0T, 1T, 1T, 0T} , {1T, 0T, 0T, 1T} and {0T, 1T, 0T, 1T } 
Supporting the capability means the switching period is improved to：
· 3-band: min {max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)}
· 4-band: min {max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)} or min {max(Tswitch_A-D, Tswitch_B-D), Tswitch_A-B)}
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