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Introduction
[bookmark: _Ref473802466][bookmark: _Ref462669569]In the RAN1#112 meeting, Rel-18 UL Tx switching made good progress and concluded most issues. Since that, RAN1 discussed and agreed on the UE capabilities. 
[bookmark: OLE_LINK2]In this paper, we present our views and preference on the leftover issues.
Switching period location on frequency domain

In RAN1 #112, Alt. 5 was approved for switching period location and gNB would configure the priority for each band. However, there are some scenarios we want to clarify which band(s) are configured with the switching period.

	· 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.




For simplicity, the below discussion is based on following assumptions:
· Network configures the band priority in descending order, i.e. A>B>C>D
· Band A is most important band and configured with highest priority.

Scenario 1: the highest priority band is not involved into the switch (i.e. B->C)

If the highest priority band is not involved into the switch, it’s reasonable to protect the higher priority band among the switch-from and switch-to band groups. For the switch of band B and C, band C should be configured with the switching period.

Proposal 1: 
The switch-from or switch-to group with lowest priority band of the bands involved in the switch should be configured with the switching period.

Scenario 2: the same higher priority band transmits before and after switch. 

Take an example of switching from band A+B -> A+C, the band A keeps transmitting before and after switching.

RAN4 approved a per band pair “unimpacted” capability that one band transmission could be maintained during another Tx chain switches between another two bands. In RAN2 #121bis [1], RAN2 approved UE capability for the “unimpacted” band as below. 

	· P5: RAN2 introduce a per-band-pair report of bands that can be transmitted while the other Tx chain is switching across that band pair. Absence of this field means there is interruption in all bands during the switching.




If band A is “unimpacted band” during switching from band B to band C, the transmission on band A would not be outage. If the switching gap is smaller than the required switching period, the lower priority band (band C) should take the period location and dropped.
For the “baseline UE”, transmission on band A would be outage during switching from B to C. Following the principle to protect the highest priority band (i.e. PCell), we propose network to avoid this case, and guarantee sufficient switch period.

Please note the switching case may not include the highest priority band. If the same higher priority band is in both band groups, e.g. Band B+C -> band B+D, the proposal still works.
Proposal 2: 
If the higher priority band transmits before and after switch., 
· if band A is “unimpacted” during switching from band B to band C, and the switching gap is smaller than the required switching period, the lower priority band (band C) should take the switching period and dropped;
· for the “baseline UE”, network should guarantee sufficient switch gap if the highest priority band transmits before and after switch.

Beyond above scenarios, if one of the bands is configured with two contiguous carriers, both carriers should be with same priority. 

Proposal 3: 
If one of the bands is configured with two contiguous carriers, both carriers should be configured with same priority. 

Timeline of single switch

In RAN1 #112, timeline issue was discussed but without conclusion. We share our views on how to determine the overlapped transmission is one or two switches.

To illustrate the issue, we assume the band A and B transmit before switch and band C and D transmit after switch(es), and start of transmission on band C is no later than D. We use Figure 1 for illustration. When the scheduled transmission is back-to-back UE needs to create a gap for switching period by dropping the transmission on the network configured bands. Here we assume the switch-from band group is configured with switching period location on frequency domain.
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Figure 1 Illustration of overlap transmission after switch. 
Case A) starts of transmission on band C and D are same; Case B) transmission on band C starts earlier.

As only one port is scheduled on C and D, the associated band of band C (first transmission after switch) is a key factor to determine the following switch. We would list below four possibilities for analysis.
· Alt. 1: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.
· Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.
· Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.
· Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

Alt. 1 Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.

As the band C’s associated band is band A, the Tx would be on band A and C after switch. UE needs to switch the Tx chain from band A to D for the second transmission. 

For Case A) the start of transmission on band C and D are same, UE could jointly create the switching gap before the start of the transmission (T0 in the figure). The switching gap is defined and maintained by RAN4. 

For Case B) the start of transmission on band C is earlier than band D, the switch to band D may lead to outage on band C transmission. If the band C is “unimpacted” during switching between band A and D, the switching on band D would not cause the outage on band C and the switching period on band D could be anywhere. For the “baseline” UE, the switching on band D would lead the outage on band C if the switching gap overlapped with band C transmission. To avoid the outage, we propose following rules for transmission/switching on band D for one switch: 
· The switch to band D is completed before T0, which is the start of transmission on band C.
· The start of transmission on band D should not be too late compared with T0. UE looks ahead the UL grants of band D transmission, and the look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.

For Case A), this alternative is exactly same as Alt. 1.
For Case B), this alternative is similar as Alt. 1 and the only difference is on the switching period as the 2nd Tx chain is from band B to D.

Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.

For Case A), this alternative is exactly same as Alt. 1
As the two Tx chains are on band C, the difference with above proposal is the switching period.

Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

As the band C’s associated band is band D, the Tx chain is already on band D after the switch at T0. For both Case A) and B), UE is with one switch and the switching gap is defined in RAN4.

Based on analysis above, we have following proposal for one switch.

Proposal 4: 
[bookmark: OLE_LINK1]When the switch-to bands are two and different with the switch-from band(s) (i.e. band A+B -> C+D), after switch start of band C transmission is no later than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C} according configuration uplinkTxSwitching-DualUL-TxState. Once the following condition is met, UE is with one switch. 
· If the two bands after switch start transmission at the same time, UE creates the switching gap before the start of the transmission for the two switches. The UL grants on both bands should be no later than T0-Toffset where Toffset is derived from the RAN4 defined switching gap.
· If start of band C transmission is earlier than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C}, the “baseline” UE is with one switch if following condition is met.
· The switch to band D is completed before T0, which is the start of transmission on band C.
· UE looks ahead the UL grants of band D transmission, the start of transmission on band D should be within a look ahead window from T0. The look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Figure 2 is illustration of two switches. The Tx chains are on band A and B, and the band C transmission is ahead of band D. Similar as above analysis for single switch, the most important issue is the 2nd Tx chain status after one Tx chain switches to band C. If the band C’s associated band is band D, the 2nd Tx chain would switch to band D when the 1st Tx chain switches to band C, there is no more switch needed before band D transmission. Otherwise, UE needs to switch the 2nd Tx chain before T2 by following current timeline of UL grants.
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Figure 2 Illustration of non-overlapped two transmission after switch.
Rel-18 UL Tx switch CR
In this section, we share our views on RAN1 CR.
Switching scenarios
The CR discussion fell into deadlock due to different interpretations of switching cases related to SUL. RAN#101 approved below agreements as guidance to help RAN WGs further progress and complete the CR.
	RP- 232658 
· 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 
· Keep both 3 bands and 4 bands switching cases for Rel-18 UL Tx switching




The RAN guidance updated the scope on the switching case when SUL is in the band combo. There are two sub cases:
1. {SUL1 + NUL1} + {SUL2 + NUL2}
2. {SUL1 + NUL1} + NUL2 + NUL3 

The above #1 sub case allows two SUL to be configured in a band combination when 4 bands are aggregated. This is a new configuration in RAN1 specification. The RAN guidance placed restrictions on the concurrent transmission between a) SUL1 & SUL2, b) SUL1 & NUL2, c) SUL2 & NUL2. As far as we know, there is not any wording on these behaviours. Given companies show interests to have this two SULs behaviours, we propose to add these wording into RAN1 specs to clearly reveal the related network and UE behaviours.
Proposal 5
Add the following new network and UE behaviours into the RAN1 spec to further guidance two SULs within one band combination.
· 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.
· 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

Switching period location
As we analysed above, we propose to add the above Proposal 1, 2 and 3 into the CR to complete the proposal.
	[-	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 higher priority band is a switch-to band, or
-	the switch-to band(s) if the highest higher priority band is a switch-from band.]
-    If the higher priority band is in both switch-from and switch-to band groups, UE is not expected to be scheduled during the switching period.
-     If one of the bands is configured with two contiguous carriers, both carriers are expected to be configured with same priority.



Switching period
RAN4 informed RAN1 the latest agreement for switching period length. In the earlier LS [2], RAN4 informed RAN1 that max of the potential switching period is used for 4 bands switch, and this is cited in the draft CR. In recent LS [3], RAN4 informed RAN1 UE may report additional switching periods for 3 or 4 band switching as UE capability, and this is to be included into RAN1 CR. 
	R4-2220548
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.



	R4-2310495
Switching case across four bands, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}
· Agreement:
· As optional UE behavior, in addition to the previously agreed UE capability on per-band-pair switching period, UE can optionally and additionally report new switching periods capability of [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· For switching between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T} on band {A, B, C, D},
· Switching-from bands are A+B, and switching-to bands are C+D, or, 
· Switching-from bands are C+D, and switching-to bands are A+B
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· This new capability only applies for switching of 2Tx chains between 2 different band pair as a switching event, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}, and the default UE behaviour based RAN4 previously agreed capability applies unless otherwise stated.

A set of examples are also listed here to facilitate understanding:
· For switching from {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on band {A, B, C, D},
· As default behaviour, if UE report 35us for band pair A+ C and 35us for band pair B + D, then 35us will be used for switching between band A+B and band C+D.
· [bookmark: OLE_LINK3]If the additional IE [uplinkTxSwitchingPeriod1T1Tto1T1T] is reported for switching between A+B and C+D, and UE still report 35us from Rel-18 A->C (can be different from Rel-16/17 capability for A->C), report 35us for B->D, and report 140us for A+B->C+D, then
· 35us will be used for switching {1, 0, 0,0} to {0, 0, 1,0}.
· 140us will be used for switching {1, 1, 0,0} to {0, 0, 1, 1} and {0, 0, 1, 1} to {1, 1, 0,0}.

Switching case across three bands, i.e., between {1T, 1T, 0T} and {0T, 0T, 2T}
· Agreement:
· As optional UE behavior, in addition to the previously agreed UE capability on per-band-pair switching period, UE can optionally and additionally report new switching periods capability of [uplinkTxSwitchingPeriod1T1Tto2T] per combination of switching-from bands and switching-to bands.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· For switching between {1T, 1T, 0T} and {0T, 0T, 2T} on band {A, B, C},
· Switching-from bands are A+B, and switching-to band are C 
· Switching-from bands are C, and switching-to band are A+B
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C and C to A+B.
· This new capability only applies for switching of 2Tx chains between 3 different band pair as a switching event, i.e., {1T, 1T, 0T} and {0T, 0T, 2T}, and the default behaviour applies unless otherwise stated.




To include the latest switching periods for 3 or 4 bands in [3], there would be two approaches. The first alternative approach is RAN1 spec only refer to RAN4 spec without the details of either max of switching period, or a separate UE optional capability. Given RAN4 may discuss and agree more switching period options, this could avoid the future updates of RAN1 spec. Another alternative approach is to include the detail switching period according to RAN4 spec. Below are examples for the two approaches.
	Approach #1 only refer to the switching period and leave the details in RAN4
6.1.6.2.2
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 [uplinkTxSwitchingPeriod] defined in TS38.101.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 [uplinkTxSwitchingPeriod] defined in TS38.101. that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 for band pair{the 2nd band, the 3rd 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}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 [uplinkTxSwitchingPeriod] defined in TS38.101. 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}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4






	Approach #2 RAN1 spec includes the details of switching period
6.1.6.2.2
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[uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}. or the uplinkTxSwitchingPeriod1T1Tto2T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {3rd band}.	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[bookmark: OLE_LINK4][-	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 [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}, or the uplinkTxSwitchingPeriod1T1Tto2T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {3rd band}. ]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 for band pair{the 2nd band, the 3rd 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}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 [uplinkTxSwitchingPeriod] 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}, or the uplinkTxSwitchingPeriod1T1Tto1T1T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {3rd band, 4th band}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4




Compared the two alternative approaches above, we slightly prefer the 1st approach – RAN1 only refer to the switching period and leave the details in RAN4.
Proposal 6 
On the switching period involves more than 2 bands, TS38.214 only refers to the switching period and leave the details in RAN4.
Conclusions
In this paper, we have provided our views on Rel-18 UL Tx switching leftover issues and made the following proposals.
Proposal 1: 
The switch-from or switch-to group with lowest priority band of the bands involved in the switch should be configured with the switching period.
Proposal 2: 
If the higher priority band transmits before and after switch., 
· if band A is “unimpacted” during switching from band B to band C, and the switching gap is smaller than the required switching period, the lower priority band (band C) should take the switching period and dropped;
· for the “baseline UE”, network should guarantee sufficient switch gap if the highest priority band transmits before and after switch.
Proposal 3: 
If one of the bands is configured with two contiguous carriers, both carriers should be configured with same priority. 
Proposal 4: 
When the switch-to bands are two and different with the switch-from band(s) (i.e. band A+B -> C+D), after switch start of band C transmission is no later than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C} according configuration uplinkTxSwitching-DualUL-TxState. Once the following condition is met, UE is with one switch. 
· If the two bands after switch start transmission at the same time, UE creates the switching gap before the start of the transmission for the two switches. The UL grants on both bands should be no later than T0-Toffset where Toffset is derived from the RAN4 defined switching gap.
· If start of band C transmission is earlier than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C}, the “baseline” UE is with one switch if following condition is met.
· The switch to band D is completed before T0, which is the start of transmission on band C.
· UE looks ahead the UL grants of band D transmission, the start of transmission on band D should be within a look ahead window from T0. The look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 
Proposal 5
Add the following new network and UE behaviours into the RAN1 spec to further guidance two SULs within one band combination.
· 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.
· 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
Proposal 6 
On the switching period involves more than 2 bands, TS38.214 only refers to the switching period and leave the details in RAN4.
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