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1. Introduction
According to the approved WID on Multi-carrier enhancements for NR, RAN1 sent and LS R1-2205502 to RAN4 to confirm assumptions and questions for characterization. The contribution provides some discussion
2. Discussion
According to the approved WID on Multi-carrier enhancements for NR, RAN1 sent and LS R1-2205502 to RAN4 for following assumption can be considered as baseline UE assumption/behaviour even in case of the UL Tx switching across 3 or 4 bands.
“When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.”
In R-16 Tx switching discussion, it was mentioned LO would be affected due to load change or phase adjustment of additional routing to 2nd TX chain to keep both uplink carriers coherent in case 2 no matter case 2 is running in TX diversity mode or UL MIMO. Considering UL CA/DC operation, it would often share uplink resource, ex: digital baseband, DSP…etc., on uplink carriers. Uplink interruption on both Tx carriers shall be allowed for above consideration. There may also be intermodulation interference and transient spurs fall in receiving range of some bands thus DL interruption is also required to be considered [1]. With this, we propose the reply for the first question,
Proposal 1: It is RAN4 understanding that due to potential phase change or load change on TX LO, when one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period
RAN1 also ask for RAN4 response with the two actions:
· RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on potential increase of switching period and UE’s complexity in case of UL Tx switching across 3 or 4 bands in comparison to 2 bands. 
· RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on whether following assumption can be considered as baseline UE assumption/behavior even in case of the UL Tx switching across 3 or 4 bands.
· “When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.”
For 3 or 4 bands scenario, UE may take longer time for downlink DCI parsing, however, UE must finish it before start of triggering Tx switching or UE would fail on Tx preparation. After DCI parsing, It is no difference for setting new Tx configurations for one of the Tx chains being switched from one band to another band, we don’t see the need to have longer Tx switching time under 3 or 4 bands operation in comparison to 2 bands. So for NR CA, since it is always synchronized operation, the procedure has no difference for one Tx switched to another Tx thus the switching time values set is not expected to be different. The existing UE capability signalling can be re-used but it may need to be extended to 3 or 4 bands cases due to more complicated Tx switching behaviour that are implementation dependent. For UL CA, timing difference between two carriers (MTTD) shall be considered for network scheduling and handled by base station when Tx switching is triggered as shown in Figure 1.
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Figure 1 Time chart including MTTD
[bookmark: _Hlk108626555][bookmark: _Hlk109293258]Proposal 2: Tx switching time from UE hardware preparation perspective for NR CA, the procedure has no difference for one Tx switched to another Tx thus the set of values for switching time can be re-used. But in Rel-18, the switching time may not be same with that of R-17/16 due to the band pairs of switching may belong to different higher order combinations or implementation. 
Proposal 3: The UE capability signalling structure may be extended to 3 or 4 bands cases due to more complicated Tx switching behaviour that are implementation dependent. 
Proposal 4: Tx switching time shall not be suppressed when there is MTTD between uplink carriers. The network scheduling shall include considering additional MTTD when Tx switching is triggered.
Proposal 5: RAN4 agree on TP for LS reply in the Annex
3. Conclusion
Proposal 1: It is RAN4 understanding that due to potential phase change or load change on TX LO, when one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period
Proposal 2: Tx switching time from UE hardware preparation perspective for NR CA, the procedure has no difference for one Tx switched to another Tx thus the set of values for switching time can be re-used. But in Rel-18, the switching time may not be same with that of R-17/16 due to the band pairs of switching may belong to different higher order combinations or implementation. 
Proposal 3: The UE capability signalling structure may be extended to 3 or 4 bands cases due to more complicated Tx switching behaviour that are implementation dependent. 
Proposal 4: Tx switching time shall not be suppressed when there is MTTD between uplink carriers. The network scheduling shall include considering additional MTTD when Tx switching is triggered.
Proposal 5: RAN4 agree on TP for LS reply in the Annex
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1	Overall description
According to the approved WID on Multi-carrier enhancements for NR, RAN1 sent and LS R1-2205502 to RAN4 for following assumption can be considered as baseline UE assumption/behaviour even in case of the UL Tx switching across 3 or 4 bands.
“When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.”
RAN1 also ask for RAN4 response with the two actions:
· RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on potential increase of switching period and UE’s complexity in case of UL Tx switching across 3 or 4 bands in comparison to 2 bands. 
· RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on whether following assumption can be considered as baseline UE assumption/behavior even in case of the UL Tx switching across 3 or 4 bands.
· “When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.”
RAN4 would like to thank RAN1 for the LS above. It is RAN4 understanding that due to potential phase change or load change on TX LO, when one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.
Tx switching time from UE hardware preparation perspective for NR CA, the procedure has no difference for one Tx switched to another Tx thus the set of values for switching time can be re-used. But in Rel-18, the switching time may not be same with that of R-17/16 due to the band pairs of switching may belong to different higher order combinations or implementation. The UE capability signalling structure may need to be extended to 3 or 4 bands cases due to more complicated Tx switching behaviour that are implementation dependent. But Tx switching time shall not be suppressed when there is MTTD between uplink carriers. The network scheduling shall include additional MTTD when Tx switching is triggered.
2	Actions
To TSG RAN WG1, 
ACTION: 	RAN4 respectfully requests RAN1 to take the above into consideration. 

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #104-bis-e		October 10 – 19, 2022			Electronic meeting
TSG RAN WG4 Meeting #105			November 14 – 18, 2022		Canada, CA
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