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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN #112bis, the draft CR on TS38.214 for the introduction of UL Tx switching across up to 4 bands [1] was discussed and revised [2][3], but unfortunately had not been endorsed [4]. 
In this contribution, we discuss some issues for the endorsement of the CR and propose the TP on UL Tx switching across 3 or 4 bands in TS 38.214.
Discussion on TS38.214 CR for the introduction of UL Tx switching across up to 4 bands
· On text about only the uplinkTxSwitchingOption set to 'switchedUL' is supported when SUL is configured
Till the end of the discussion in the last RAN #112bis meeting, there was one company disagreed to remove the sentence “For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported” in the TS38.214 CR. From our point of view, RAN1 specification should not have the restriction about only 'switchedUL' is supported, which would cause unnecessary trouble to the discussions of RAN4. Simultaneous transmissions between two NULs are required according to RAN4 WID RP-223553 [5]. The RAN1 specification should be band agnostic and have no such restriction. Any needed band combination restriction should be discussed in RAN4 but not in the RAN1 specification.
Proposal 1: Not include the text “For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported” in TS38.214.
· On text about the same subcarrier spacing for contiguous intra-band carriers in one band
The following is not an agreement but a conclusion. We agree with the editor judgement that if UE assuming two contiguous intra-band carriers in one band configured with the same subcarrier spacing is specified in section 6.1.6, it may imply that intra-band contiguous UL CA can have different SCS if not used with UL Tx Switching. It is not necessary to be captured in RAN1 specification.
	RAN1#112
Conclusion
For Rel-17 UL Tx switching, if there are two carriers configured on the same band of the uplink transmission for a UE, the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.



Proposal 2: Remove the text “If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing” in section 6.1.6.
· On definition of switching gap 
In section 6.1.6, there is the description about the switching gap . However, the description “The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise” applies for clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3. In section 6.1.6.2.2 about uplink switching with 3 or 4 uplink bands, there is some new definition about the switching gap . So the description in section 6.1.6 needs to be updated specifying clear definition for each clause.
Proposal 3: Modify the uplink switching gap  definition in section 6.1.6 into “The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands”.
For the value of Tx switching period for each band pair in the band combination with 3 or 4 bands, RAN4 had agreed [6]:
	Issue 1: Exact value of Tx switching period for each band pair
RAN4 discussed the exact value of Tx switching period for each band pair in the band combination, and has agreed that:
· For Rel-18 UE, for a band pair within a band combination supporting Tx switching among 3/4 bands, the switching period reported by UE for Rel-18 3/4-band Tx switching can be the same or different from the switching period for Rel-16/17 2-band switching operations.
· Note 1: the set of candidate values is still the same, i.e., {35 us, 140 us, 210 us}, according to the agreement in RAN4 #104e.
· Note 2: here the band pair is a pair of bands within which there is a switching with a switching period.
Issue 2: 1Tx-1Tx switching case
In RAN4 #106, RAN4 discussed the scenario of 1Tx-1Tx switching, i.e., the UL carriers in both bands before and after switching are capable of one transmit antenna connector, and agreed to apply the same length of switching period for 1Tx-1Tx switching and 1Tx-2Tx switching.



Based on the agreement, for Rel-18 UEs, two new per-band-pair UE capabilities are intended to be introduced for a length of a switching period for 1Tx-2Tx switching (like Rel-16) and that for 2Tx-2Tx switching (like Rel-17) [7]. In the RAN4 agreed CR for TS38.101-1 [8], as described “For each band pair, the length of uplink switching period X is indicated by UE capability [uplinkTxSwitchingPeriod1T-r18] when 1Tx-1Tx switching or 1Tx-2Tx switching between the two bands in the band pair is supported and configured, or is indicated with [uplinkTxSwitchingPeriod2T-r18] when 2Tx-2Tx switching between the two bands in the band pair is supported and configured”, the per-band-pair switching period is either [uplinkTxSwitchingPeriod1T-r18] or [uplinkTxSwitchingPeriod2T-r18], i.e. new parameter for Rel-18 UL Tx switching across up to 4 bands.
Thus, in section 6.1.6.2.2 of TS 38.214, new Rel-18 parameter [uplinkTxSwitchingPeriod1T-r18] or [uplinkTxSwitchingPeriod2T-r18] should be used as the per-band-pair switching gap. Similar as Rel-17, the switching gap of a band pair is indicated by UE capability [uplinkTxSwitchingPeriod2T-r18] if [uplinkTxSwitching-2T-Mode] is configured, and [uplinkTxSwitchingPeriod1T-r18] otherwise.
Proposal 4: Replace [uplinkTxSwitchingPeriod] with “[uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18]” and add “The switching gap of a band pair is indicated by UE capability [uplinkTxSwitchingPeriod2T-r18] if [uplinkTxSwitching-2T-Mode] is configured, and [uplinkTxSwitchingPeriod1T-r18] otherwise” in section 6.1.6.2.2.
· On capturing the new switching condition “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)” for dual UL
In order to capture the agreement about the above condition for dual UL where the switching period is required when more than two bands are involved in a switching, two alternatives are in the last update of the Editor’s CR in the last RAN1 #112bis-e meeting [2].
Alternative 1: 
	[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}, band pair {1st band, 3rd band}, band pair {2nd band, 3rd band}.]



Alternative 2:
	[bookmark: _Hlk133418124][-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.]



The alternative 1 understanding of the switching is for UEs having [AdvancedCapabilityDefinedbyRAN4], the switching is from the 3rd band -> 2nd band so that the UE can continue transmission on 1st band. In this case, NTx1-Tx2 is the switching period that UE indicates for the band pair {2nd band, 3rd band}. On the other hand, for UE without [AdvancedCapabilityDefinedbyRAN4], there is ambiguity for the switching, as the switching may be performed on a Tx chain from 3rd to 2nd band or may be performed on one Tx chain from 3rd band -> 1st band and the other Tx chain from 1st band -> 2nd band. Therefore, for such case, the switching period NTx1-Tx2 would be the max of switching period that UE indicates for the band pair {1st band, 2nd band}, {1st band, 3rd band} and band pair {2nd band, 3rd band}. However, the description of NTx1-Tx2 in alternative 1 text is inversed for UEs with and without [AdvancedCapabilityDefinedbyRAN4] which is not the original intention.
However, based on RAN4 LS [10], when the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on 1st and 2nd band and if Tx chain state at the preceding uplink transmission is 1T + 1T each on 1st band and 3rd band, there is no ambiguity for the switching no matter the UE has [AdvancedCapabilityDefinedbyRAN4] or not, i.e. the switch of one Tx chain from 3rd band -> 1st band and the other Tx chain from 1st band -> 2nd band is not supported in this case. The switching ambiguity only exists when switching is from 1T+1T on band A and B to 1T+1T on band C and D. So alternative 2 should be adopt and alternative 1 should be removed.
Proposal 5: For capturing the switching condition when the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on 1st and 2nd band and if Tx chain state at the preceding uplink transmission is 1T + 1T each on 1st band and 3rd band, remove the alternative 1 text considering to support the switch of one Tx chain from 3rd band -> 1st band and the other Tx chain from 1st band -> 2nd band.
	Issue 1: Impact from switching of one Tx chain on the other Tx chain
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C”) and the number of Tx chain on band C is unchanged due to the switching:
· In addition to the baseline UE assumption agreed in RAN4 #104e, RAN4 has agreed to introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
· RAN4 will further discuss and decide the granularity of the optional UE capability based on the following options:
· Option a: per band pair per BC
· Option b: per band per band pair per BC
· Other options are not precluded
Issue 2: Ambiguity issue when two Tx chains are switched between two different band pairs
For Rel-18 UL Tx switching among 4 bands, when switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, and it is not clear whether UE performs Tx switching {from band A to C + B to D} or {from band A to D + B to C}, RAN4 agreed that:
· As baseline UE assumption, no need to resolve the ambiguity issue of the switching pattern for each Tx chain and determine the switching gap based on the worst case by default, i.e., neither of the two Tx chains is expected to be used for transmission during the maximum of the four switching periods, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}.
Note: Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C are the switching periods reported by the UE for band pair A&C, B&D,A&D and B&C, respectively.



TP on TS38.214 for the introduction of UL Tx switching across up to 4 bands
Based on the discussion in the previous section and our comments [3] in RAN1 #112bis-e meeting, the proposed TP on TS38.214 for the introduction of UL Tx switching across up to 4 bands is in the below box. The updates based on the Editor’s last version [2] in RAN1 #112bis-e meeting is highlighted in yellow.
Proposal 6: Adopt the proposed TP for the introduction of UL Tx switching across up to 4 bands in TS38.214.
	<omitted text>
[bookmark: _Toc45810627][bookmark: _Toc130409832]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-		Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	tThe conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.

-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
[-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
[bookmark: _Toc45810628][bookmark: _Toc130409833]6.1.6.1	Uplink switching for EN-DC
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), if the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	for the UE configured with switchedUL by the parameter uplinkTxSwitchingOption, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously on the NR uplink and the E-UTRA uplink. If the UE is scheduled or configured to transmit any NR uplink transmission overlapping with an E-UTRA uplink transmission, the NR uplink transmission is dropped, 
-	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR two-port uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR two-port uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously a two- port transmission on the NR uplink and the E-UTRA uplink.
-	in all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-	when the UE is configured with tdm-PatternConfig or by tdm-PatternConfig2
-	for the E-UTRA subframes designated as uplink by the configuration, the UE assumes the operation state in which one-port E-UTRA uplink can be transmitted. 
-	for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the operation state in which two-port NR uplink can be transmitted. 
[bookmark: _Toc45810629][bookmark: _Toc130409834]6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc130409835]6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 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 [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 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 [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
[-	
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {2nd band, 3rd band}.]
[-	When the UE is to transmit a 1-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,
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {1st band, 3rd band}.
-	if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {1st band, 2nd band}.
-	otherwise, 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 [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18]that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.]
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th 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 [uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band}, band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}
-	The switching gap of a band pair is indicated by UE capability [uplinkTxSwitchingPeriod2T-r18] if [uplinkTxSwitching-2T-Mode] is configured, and [uplinkTxSwitchingPeriod1T-r18] otherwise.
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
[bookmark: _Toc45810630][bookmark: _Toc130409836]6.1.6.3	Uplink switching with two uplink bands for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
<omitted text>



Conclusion
In this contribution, we discuss on the TS38.214 CR for the introduction of UL Tx switching across up to 4 bands and have following proposals:
Proposal 1: Not include the text “For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported” in TS38.214.
Proposal 2: Remove the text “If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing” in section 6.1.6.
Proposal 3: Modify the uplink switching gap  definition in section 6.1.6 into “The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands”.
Proposal 4: Replace [uplinkTxSwitchingPeriod] with “[uplinkTxSwitchingPeriod2T-r18] or [uplinkTxSwitchingPeriod1T-r18]” and add “The switching gap of a band pair is indicated by UE capability [uplinkTxSwitchingPeriod2T-r18] if [uplinkTxSwitching-2T-Mode] is configured, and [uplinkTxSwitchingPeriod1T-r18] otherwise” in section 6.1.6.2.2.
Proposal 5: For capturing the switching condition when the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on 1st and 2nd band and if Tx chain state at the preceding uplink transmission is 1T + 1T each on 1st band and 3rd band, remove the alternative 1 text considering to support the switch of one Tx chain from 3rd band -> 1st band and the other Tx chain from 1st band -> 2nd band.
Proposal 6: Adopt the proposed TP for the introduction of UL Tx switching across up to 4 bands in TS38.214.
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