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1 Introduction
[bookmark: OLE_LINK1]In last meeting, some remaining issues were discussed and included in the moderator summary [1], also two LS [2][3] were discussed but not agree. Meanwhile, the scenario clarifications on the SUL band combination were agreed in last RAN#100 meeting.
[bookmark: OLE_LINK31]In this contribution, we give some discussions on the remaining issues of Tx switching across 3 or 4 bands for single TAG listed in the WF.
2	Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK12][bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK24][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK4]The first remaining issue is for the relationship UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability, which is whether UE is allowed to indicate both capability simultaneously, and if allowed, further discuss which switching period length applies. In terms of the discussion, the common understanding among companies are these two capability cannot be reported simultaneously, and it was included in the LS [2] although it was not agreed in the end.
[bookmark: OLE_LINK7][bookmark: OLE_LINK14]Observation 1. UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability cannot be reported simultaneously.
Another remaining issue is for the switching period for the fallback band combination when the same band pair belongs to two different super band combinations but have different switching periods.
[image: ]
In terms of the discussion, RAN4 confirm the issue. However, in our understanding, this issue does not only exist for Rel-18 switching, but also seems for Rel-16/17 switching. Based on the signalling design of UE capability reporting in RAN2, in order to reduce the signalling overhead, even for Rel-16/17 UL Tx switching, the UE can report a band combination that contains more than two bands, for each band combination, the UE can further indicate the supported band pair(s) and corresponding switching periods. In that case, the band combination of two bands is treated as “fallback” band combination, and the UE capability can be derived from the reported super band combination. So the problem may also appear in Rel-16 and Rel-17 UL Tx switching.
Regarding this issue, we think there are many solutions, for example, if different switching periods are reported for a given band pair in different super band combinations. Then the network and the UE can apply the maximum value of the reported switching period, e.g. in above example, if the UE is configured with A+B+C, then the switching period for A+B is max{35us, 210us} = 210us, and the switching period for A+C is max{140, 35us} = 140us. 
[bookmark: OLE_LINK9]If companies think above solution is not optimal, then another option is to let the UE to report separate BC A+B+C in UL Tx switching band combination list. And it is up to UE which set of switching period values is reported for band combination A+B+C. The UE is also allowed to report a set of different values. In our view, this solution is straightforward and is compatible with RAN2 signalling. There is no need for NW explicitly indicate which band combination of which the switching periods are applied.. 
[bookmark: OLE_LINK15]Proposal 1. In case the UE has different switching periods for different super band combination, the UE can report a separate band combination A+B+C with corresponding switching periods in UE capability.
Actually, there was another remaining issue, i.e. issue 1-2-3 in the WF [4], which is the advanced optional UE ability  to allow one Tx chain to be used for transmission during the time duration of (Tswitch_2 - Tswitch_1), which is shown below. We copy here as follow for convenience.
	[bookmark: OLE_LINK97][bookmark: OLE_LINK80]Issue 1-2-3: Advanced optional UE ability 
Way forward after round 2 discussion:
· Further discuss in the next meeting:
· [bookmark: OLE_LINK34][bookmark: OLE_LINK98]For the switching scenario of {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on bands {A, B, C, D}, discuss and decide whether or not to introduce the advanced optional UE ability to allow one Tx chain to start transmission earlier if the switching time for this Tx chain is shorter.


The baseline assumption, i.e. neither of the two Tx chains is expected to be used for transmission during the larger one of the two switching periods, is still valid. 
[bookmark: OLE_LINK95]It is normal for different band pairs have different switch periods, on top of the baseline UE assumption, from flexibility perspective, we think it is feasible to introduce advanced optional UE capability to allow the Tx chain to be transmitted during the delta time duration, and it is assumed there are no ambiguity issues for the switching cases or the ambiguity issues are solved.
[bookmark: OLE_LINK10][bookmark: OLE_LINK16]Proposal 2. For the switching scenario without ambiguity, it is feasible to introduce advanced optional UE capability (per band per band pair per BC) to allow one Tx chain to start transmission earlier if the switching time for this Tx chain is shorter.
Last, for the CR to TS38.101-1, there are two alternative CR [5, 6] but not approved in the end. Where the alternative 1 CR is same version with some updates for the IE name. Per the following agreements in RAN#101 meeting:
[image: ]
[bookmark: OLE_LINK13][bookmark: OLE_LINK5]It was mentioned that the restrictions in the WF shall be clarified at lease in TS38.101-1, e.g., section 5.5C “Configurations for SUL”. Therefore, we think the alternative 2 CR R4-2314909 can be used as baseline for the restriction clarification in TS38.101-1, although alternative 1 CR R4-2314673 is the based on the CR which was already agreed in RAN4#107 meeting.
[bookmark: OLE_LINK17]Proposal 3. The alternative 2 CR R4-2314909 can be used as baseline for the restriction clarification in TS38.101-1.
3 Conclusion
[bookmark: OLE_LINK6]In this contribution, we give some further discussion on some remaining issues of Tx switching across 3 or 4 bands for single TAG. The proposals and conclusions are:
Observation 1. UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability cannot be reported simultaneously.
Proposal 1. In case the UE has different switching periods for different super band combination, the UE can report a separate band combination A+B+C with corresponding switching periods in UE capability.
Proposal 2. For the switching scenario without ambiguity, it is feasible to introduce advanced optional UE capability (per band per band pair per BC) to allow one Tx chain to start transmission earlier if the switching time for this Tx chain is shorter.
Proposal 3. The alternative 2 CR R4-2314909 can be used as baseline for the restriction clarification in TS38.101-1.
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Recommended WF:

- From RAN4 UE implementation perspective, when UE support the two Tx swiching band combinations
of band A+B+C+D and band A*B+CE. it is possible that UE has different switching periods for the
same band pais, for example:

= For band A+B+C+D, A+B with period 35us, A+C with period 140us
= For band A+B+C+E, A+B with period 210us, A+C with period 35us
— In this case, RAN4 would like to ask RAN2 whether UE always report the periods for band combination
A+B+C.

*  Ifitis possible that UE does not additionally report the periods for band combination
A+B+C. in RANA undesstanding. RAN4 ask RAN2 how the length of switching
period for A+B and A+C are applied when the nefwork configures band combination
A+B+C for Tx switchine.




image2.jpeg
* 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




