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Introduction
This contribution provides our views for UL Tx switching across up to 3 or 4 bands.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Discussion
Ambiguity handling for dual UL
Issue 2-1
[bookmark: OLE_LINK35][bookmark: OLE_LINK48]One open issue (Issue 2-1) is what is UE behaviours when concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed but without converging.
	Proposed agreement 3.2-1
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B



[bookmark: OLE_LINK41]First of all, only ambiguous switching states need to base on oneT or twoT configuration. But the case in the proposal has no ambiguity according to the agreement below that 1T-1T for the band pairs is not assumed. oneT or twoT do not applied for this case. If band A does not support concurrent transmission for any band pair, there is no 1T-1T combination assumption for band A, and only 2T on band B are possible. So Alt 1 is right choice according to the current agreement.
	Agreement RAN1#111
For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed
· If the UE does not support concurrent transmission on specific band pair(s) in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed


[bookmark: OLE_LINK37]
Proposal 1. [bookmark: OLE_LINK47]In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
Issue 1-2
The second open issue (Issue 2-2) is what is UE behaviours in case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, how to determine the switching-to band of another Tx chain. The following proposal was discussed. 
	Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· [bookmark: OLE_LINK44]Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B



According to the agreement below, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed. So from switching assumption point of view, there is no difference between support 2P and not support 2P. Though band B does not support 2 ports transmission, there is still 2T assumption for band B, which are completely same as band B supporting 2 ports. So Alt 1 with following change is right choice, according to twoT configuration.
	Agreement RAN1#111
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed
· If the UE does not support concurrent transmission on specific band pair(s) in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed



Proposal 2. In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured (Alt 1).
Missing case
In order to capture the following 1-port case for dual UL, we suggest to adopt the following TP.
	Agreement (RAN1#111)
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· [bookmark: _Hlk142597474]When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)



Proposal 3. Adopt the TP for the missing 1-port case of dual UL.
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
[bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK87][bookmark: OLE_LINK88]-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-----------------------omitted text-----------------------



Deactivation of the cell in one band that is configured with UL Tx switching
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]When a serving cell configured for UL Tx switching is deactivated, two options were discussed.
	Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
[bookmark: OLE_LINK57]Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC



It has been agreed that determination of switching period location is based on the band priority for all switching cases. So the UL bands for UL Tx switching also only depends on UL bands configuration, no matter of deactivation/activation SCell by MAC-CE. Thus Option-2 is preferred. 
Proposal 4. When a serving cell configured for UL Tx switching is deactivated, keeping the number of bands unchanged for UL Tx switching configured by RRC.
Ambiguity between one switching and two switching
Another open issue is how to decide there is one switching or two switchings. The following proposal 5-1 was discussed during the previous meeting. 
	[bookmark: _Hlk146652943]Proposal 5-1:
· [bookmark: OLE_LINK23]When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the Toffset which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.



Definition of T0 and Toffset
When starting timing of two uplink transmissions after uplink switching are different, T0 should be earlier UL transmission after Tx switching. Toffset transmissions



The Toffset is the UE processing procedure time defined for the uplink transmission in below. Toffset can be the UE processing procedure time of the earlier UL transmission. The current definition can be totally reused.  
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213]. 



[bookmark: _Hlk131173734][bookmark: _Ref135055678]“Partially overlapped in time domain” is necessary or not
We believe partially overlapped in time domain is necessary. It is one condition for Rel-16/17 UL tx switching. Although it is not clearly stated in the spec, it seems as a common understanding.
Proposal 5. [bookmark: OLE_LINK38]When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission. which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
Conclusion
In this contribution, we made the following proposals.
Proposal 1. In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
Proposal 2. In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured (Alt 1).
Proposal 3. Adopt the TP for the missing 1-port case of dual UL.
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-----------------------omitted text-----------------------



Proposal 4. When a serving cell configured for UL Tx switching is deactivated, keeping the number of bands unchanged for UL Tx switching configured by RRC.
Proposal 5. When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission. which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
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