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1 Introduction
[bookmark: OLE_LINK1][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 LS[1]:
	Issue: Length of switching period for the fallback band combinations
From RAN4 UE implementation perspective, when UE support the two Tx switching band combinations of band A+B+C+D and band A+B+C+E, it is possible that UE has different switching periods for the same band pair, 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 140us, A+C with period 35us

In this case, RAN4 asks RAN2 the following question:
· When the network configures band A+B+C, how to determine the switching period for band pair A+B and A+C from RAN2 signalling perspective?

[bookmark: OLE_LINK2]RAN4 is still discussing the applied switch period for the case of A+B+C from RAN4 perspective, and RAN4 will keep RAN2 updated if any new progress.



2	Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK24][bookmark: OLE_LINK28]This 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.
Consequently, there are three solutions discussed in last RAN4 meeting, which are:
Alt.1: Network configuration
Alt.1-1: Network configures if ABC was a fallback of ABCD or ABCE thus UE knows from which higher order combination the switching periods are inherited from
[bookmark: OLE_LINK4]Alt.1-2: Network configures the switching periods for band pair explicitly respecting the UE capability indication, i.e. either the [AB:35, BC:140] or [AB:140, BC:35]
Alt.2: UE reports preferred capability in addition
Alt.2-1: 	UE additionally reports the switch period capability for A+B+C and override the switch period capability inherited from the parent band combination A+B+C+D or A+B+C+E.
Alt.2-2: 	UE additionally indicate network which switch period capability is applied, i.e. either the [A+B:35us, B+C:140us] or [A+B:140us, B+C:35us].
[bookmark: OLE_LINK7]Alt.3: The maximum switch period capability is applied for each band pair between A+B+C+D and A+B+C+E.
[bookmark: OLE_LINK3]Meanwhile, other solutions are not precluded. Although the LS was sent to RAN2, this issue will still be discussed in RAN4 that which switch period will be applied for the case of A+B+C from RAN4 perspective.
In our understanding, either of the above solutions can solve the issue, and each alternative solutions have pros and cons. For example the network configuration in Alt.1, NW would configure different fallback combination with the corresponding switching period for all the severed UEs which would cause NW burden; and for Alt 2, the legacy RAN2 switch period capability inheritance for fallback and parent band combination would be override; and also for Alt. 3, it would degrade NW performance if the suitable switching period is not adopted instead of the maximum switch period.
[bookmark: OLE_LINK9]From RAN4 perspective, applying the maximum value of the reported switching period maybe a straightforward. 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_LINK5][bookmark: OLE_LINK10]For this corner case, it may not happen very often since it may not possible that UE perform different switching periods for the same constitute band combinations (i.e. fallback BC: A+B+C) in different high order band combinations (A+B+C+D/A+B+C+E). However, it depends on UE implementations. So if it happens, we think more complicated implementation is foreseen and UE has already handled such complicated implementation well in the design. In this case, we think it is UE’s responsibility to report the different sets of switching period for the same fallback band combinations for different high order band combination. In our view, this solution is also 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.
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:
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.
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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.




