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1. Introduction
In Oct meeting, RAN1 and RAN4 agreed several LSs to RAN2 on Rel-18 UL Tx switching. In this contribution, we discuss the RAN2 action for those LSs.
2. Discussion
The LSs includes the follows:
R1-2310492	LS on TS38.300 TP for UL Tx switching in Rel-18
R1-2310679	Response LS on determination of switching period location in frequency domain based on band priority
R4-2317609	LS on Rel-18 UL Tx switching for parallel switching on four bands
R4-2317610	LS on unaffected band case for UL Tx switching
R4-2317774	LS on Rel-18 Tx switching enhancement
2.2 Discussion on RAN1 LSs
The LS in R1-2310492 provide a TP to stage 2 spec for Rel-18, which is agreeable. So no further RAN2 discussion other than producing a formal CR based on the content in the RAN1 LS.
Proposal 1: For RAN1 LS on TS38.300 TP, RAN2 needs to produce the CR based on the content, and no technical discussion is required.
The LS in R1-2310679 clarified the switching period location determination based on band priority as below:
	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


But no RAN2 spec impact is foreseen, because in RAN2 RRC CR, there is no explicit description on how to dertermine switching period location using band priority other than adding RAN1 specification as reference.
uplinkTxSwitchingBandList
Indicates the NR frequency band number of the UL bands for UL Tx switching. If the UE needs to determine location of switching period as specified in TS 38.101-1 [15], the UE considers that the bands are listed in decreasing order of priority, i.e. the first/leftmost entry corresponds to the band with the highest priority, the next entry corresponds to the band with the second highest priority, and so on. The last entry corresponds the band with the lowest priority.
Proposal 2: No RAN2 impact is foreseen from RAN1 LS on based on switching period location determination.
2.2 Discussion on RAN4 LSs
The LS R4-2317609 is for the case of switching from 1T+1T on band A and B to 1T+1T on band C and D. 
	For four band Tx switching case, the baseline UE assumption was sent to RAN2 in the LS R4-2220548, with the switching period max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} for the four-band switching case where the bands scheduled for uplink transmission before Tx switching is band A and band B, and the bands scheduled for uplink transmission after Tx switching is band C and band D. RAN4 further identifies there are two cases below:
· Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D
· Case-2: One of the two Tx chains switches from band A to band D, the other Tx chain switches from band B to band C.
To improve the switching period for this case, RAN4 agreed to introduce an optional capability to resolve switching ambiguity issue (R4-2310496) with the following solutions:
· Introduce optional per-BC UE capability to distinguish the case-1 and case-2 based on scheduled order of uplink grants and report the preferred case by UE as illustrated in the attachment[1]. 
· Supporting the advanced capability of the switching period improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} .

The improvement of switching period is only achievable when UE is granted with preferred switching band pair.
This capability cannot be reported simultaneously with the [ uplinkTxSwitching1T1Tto1T1T].


As indicated in the LS, RAN4 already define 
1. A baseline solution in R4-2220548 that the switching period is the maximum value of the four switching periods, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}; 
2. A solution to indicate the length of switching time between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}, which is captured in the RRC CR as UplinkTxSwitchingAdditionalPeriodDualUL by which UE can report explicit switching period for switching between band pair 1 and band pair 2. Please note: although the intention of this capability is to report a larger value than baseline solution, there is no such requirement in RAN4 LS, therefore no restriction on the value is captured in RAN2 CR as well.
Now we understand RAN4 is going to have another optional UE capability to indicate that the UE can support smaller value than the baseline solution, and require RAN2 to specify the capability. In our understanding, reusing UplinkTxSwitchingAdditionalPeriodDualUL to explicitly report a smaller would be an easiest way. But according to RAN4 LS, they want to have a new capability which cannot be reported simultaneously with the UplinkTxSwitchingAdditionalPeriodDualUL. 
If we go with new UE capability, RAN4 seems to provide two alternatives in their LS, 
· Alt.1 is based on scheduled order;
· Alt.2 is just let UE indicate whether it support the switching period as min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}. 
To us, it is not clear how to report the band order/preferred band per Tx, because there is per Tx UE capability so far, and usually how the UE decide to use which Tx working on which band is left to UE implementation. In addition, this method includes a UE and NW coordination procedure to decide how the switching is to be performed between band pairs, which looks complicated. Then we prefer Alt.2, which is simple.
Proposal 3: As requested by RAN4 in R4-2317609, to introduce a new UE capability to indicate whether it supports the value of switching period as min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}.
For LS in R4-2317610 on unaffected band case for UL Tx switching, it has been discussed in [POST123bis][008][UL TX Switch], because RAN2 agreed to introduce the capability based on the former RAN4 LS which however is overridden by the new LS. And based on the email discussion, it is proposed to agree:
	Change #2: In unaffact band case defined by RAN4, for a give band pair (e.g. X+Y), add a list of per band capability SwitchingPeriodUnaffectedBandDualUL-r18 (e.g. for band Z) to indicate how to apply switching period on the UL bands when UL Tx switching is triggered from one band pair (e.g. X+Z) to another band pair (e.g. Y+Z), i.e. 
· maintainedUL-Trans-r18 indicates UL transmission on band Z is allowed while switching peroid reported for X+Y is applied to band X and band Y ;
· periodOnULBands-r18 indicates the switching period to be applied on any UL bands.
· Absence of this per band capability indicates switching peroid reported for X+Y is applied to band X, Y, Z. 


 
Proposal 4: The RAN4 LS in R4-2317610 has been considered in [POST123bis][008][UL TX Switch], and if P2 in the email discussion report can be agreed, the UE capability requested by RAN4 will be captured in RAN2 spec as periodOnULBands-r18.
[bookmark: _GoBack]For LS in R4-2317774 LS on Rel-18 Tx switching enhancement, RAN4 confirm that it is possible that a UE reports different switching period values for the same band pair in different parent band combination, then it is not clear how the network and UE determine which switching period is to be used when configured with UL bands which are included in different parent BCs. RAN4 cannot achieve a consensus on how RAN2 signalling works, so this LS is sent to RAN2. In our understanding, the root reason of this issue is in Rel-16, when RAN1 specified the UE behaviour for UL Tx switching, UE capability is used to derive the switching period, which should be avoided usually. Now the case becomes more complicated in fallback BC case, so we think at least RAN2 can feedback our understanding on the fallback rule. Meanwhile, in our observation, the solutions discussed in RAN4 are all signalling based solutions, and some of them are not in line with current RAN2 signalling like fullback rule. So RAN2 needs to evaluate the feasibility of the solutions and provide RAN2 preference. In our contribution R2-2313510, more analyse and discussion are provided, based on which we propose to introduce a RRC configuration to let network configure switching period to avoid misalignment between UE and network.
Proposal 5: Reply RAN4 LS R4-2317774 with RAN2 understanding on the fallback signalling as well as RAN2 preferred solution, which is to introduce a RRC configuration of switching period.
2.3 On supported scenarios in Rel-18 UL Tx switching
In RAN meeting #101, the supported scenarios for Rel-18 UL Tx switching have been discussed, with the following WF endorsed.
	· The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band} is supported in Rel-18 UL Tx switching framework with following restrictions.
· For the band pair between {NUL and NUL}, “switched UL” or “dual UL” can be reported/configured.
· For any other band pair including SUL (between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}), only “switched UL” can be reported/configured in Rel-18.
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and another SUL} and between {SUL and non-corresponding NUL} are not supported in Rel-18.
· Note: this does not prevent a study and normative work to support simultaneous transmission between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} as well as back-to-back transmissions between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} in future release
· The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s).
· For band pairs between {SUL and non-corresponding NUL} in this scenario, only “switched UL” can be reported/configured in Rel-18
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and non-corresponding NUL} in this scenario is not supported in Rel-18
· Note: this does not preclude a possible support based on other UE architecture than Rel-18 UL Tx switching
· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 


The restrictions are already captured in RAN4 endorsed CR in R4-2317608.
	Excerpt from R4-2317608
5.5C	Configurations for SUL 
...
For SUL band configuration with inter-band CA, band pair(s) of two non-SUL bands with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption] is supported, and any other band pair(s) including SUL with switchedUL is supported, in release 18.


Since it is already clear in RAN4 specification, RAN2 does not need to repeat same sentence in RAN2 specification. We should avoid duplication between RAN2 and RAN4 specifications, which may bring more future work on specification alignment and maintenance. 
Proposal 6: RAN2 does not need to capture the supported scenarios in RAN2 specs, considering it is already clearly captured by RAN4, to avoid duplications between RAN2 and RAN4 specification.
3. Conclusion
Based on the above discussion, the observations and proposal from our side are: 
Proposal 1: For RAN1 LS on TS38.300 TP, RAN2 needs to produce the CR based on the content, and no technical discussion is required.
Proposal 2: No RAN2 impact is foreseen from RAN1 LS on based on switching period location determination.
Proposal 3: As requested by RAN4 in R4-2317609, to introduce a new UE capability to indicate whether it supports the value of switching period as min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}.
Proposal 4: The RAN4 LS in R4-2317610 has been considered in [POST123bis][008][UL TX Switch], and if P2 in the email discussion report can be agreed, the UE capability requested by RAN4 will be captured in RAN2 spec as periodOnULBands-r18.
Proposal 5: Reply RAN4 LS R4-2317774 with RAN2 understanding on the fallback signalling as well as RAN2 preferred solution, which is to introduce a RRC configuration of switching period.
Proposal 6: RAN2 does not need to capture the supported scenarios in RAN2 specs, considering it is already clearly captured by RAN4, to avoid duplications between RAN2 and RAN4 specification.
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