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In RAN1#111, some agreements and conclusions regarding on the mechanism of UL Tx switching have been achieved [1], which can be found in Appendix 1.
In this contribution, remaining issues regarding on minimum separation time, switching period location, the determination of UL Tx switching and the coordination of transmission path configuration are discussed.

Discussion on mechanism of Rel-18 UL Tx switching
The minimum separation time between two succeeding UL Tx switching
In RAN1#111 meeting, following working assumption for the restriction of two UL Tx switching is achieved. In this section, the UE reporting granularity for minimum separation time is discussed.
	Agreement
Following restrictions are applied for Rel-18 UL Tx switching across 3 or 4 bands.
· The UE does not expect to perform more than one uplink switching within a reference slot based on µUL = max(µUL, 1, µUL, 2, µUL, 3) in case of 3 bands, µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4) in case of 4 bands, where µUL, 1, µUL, 2, µUL, 3, µUL, 4 are SCSs of active UL bandwidth parts of the bands in the band combination
· If there are two consecutive intra-band carriers in one band, µUL, 1 = max(µUL, 1-1, µUL, 1-2), where µUL, 1-1 and µUL, 1-2 are SCSs of active UL bandwidth parts of the carriers in the band
· (working assumption) If two uplink switching are triggered and result in UL transmissions on more than 2 bands within any two consecutive reference slots, then the time duration between the end of all transmission(s) prior to the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}


In Rel-17, 2T+2T band combination and 2T+ {intra band 2T+2T} band combination have been agreed to support without the restriction of minimum separation time, which can be set the capability baseline of UE memory management for Rel-18. Therefore, the restriction of minimum separation time should be only for the Rel-18 band combination where the aggregated number of supported Tx across all bands is more than 4, e.g., 2Tx-2Tx-2Tx band combination on 3 bands scenario and 1Tx-1Tx-2Tx-2Tx band combination on 4 bands. It is because additional 500us is to manage RF hardwares and only high dimension of combined UL-MIMO capabilities across all bands can increase UE implementation burden to manage UE RF hardware compared to Rel-17 UL Tx switching. With this baseline, the UE reporting granularity for minimum separation time has following candidate schemes,
· Option 1: UE reports X us with a value set of {0us, 500us} per FS.
· Option 2: UE reports X us with a value set of {0us, 500us} per BC
· Option 3: UE reports X us with a value set of {0us, 500us} per BC and maximum aggregated number of configured Tx (i.e., Y Tx) per BC, where the Y is used to indicate that the 500us restriction is required only when the aggregated number of configured Tx across all bands within the configured band combination is more than Y.
Observation 1: The case of the configured band combination where the aggregated number of configured Tx across all bands is no more than 4 have been supported in Rel-17 UEs without the new scheduling restriction, which can be taken as the UE capability baseline of UE RF management for Rel-18.
For Option 1, UE can report different values for different FSs (feature sets). The granularity of per FS can achieve better flexibility of capability reporting because the restriction of minimum separation time can be only reported for some FS groups. For example, UE can report 500us for one band combination where UL-MIMO capability of one FS group is 2Tx-2Tx-1Tx and report 0us for the same band combination where UL-MIMO capability of another FS group is 2Tx-1Tx-1Tx. However, the signaling overhead is large because the field of X us exists in every FS. Additionally, it can allow a UE to report different values of separation time for each band, e.g. 0 us for Band A and 500 us for Band B within the same band combination, which seems too flexible and needs some clarifications.
With respect to Option 2, UE can report different values for different band combinations but the same values for different aggregated number of configured Tx across all bands. For example, for the same band combination, a UE may require 500us for 2Tx-2Tx-2Tx MIMO configuration because the aggregated number of configured Tx across all bands is more than 4 but only requires 0us for 1Tx-1Tx-2Tx MIMO configuration. With Option 2, the UE has to report the worse value that is intended for the worse case, i.e. 500 us for 2Tx-2Tx-2Tx MIMO configuration, which costs unnecessary restriction of separation time for lower dimension of MIMO configurations like 1Tx-1Tx-2Tx and 1Tx-1Tx-1Tx. 
Option 3 can resolve the issue of Option 2 by additionally reporting maximum aggregated number of configured Tx (i.e., Y Tx) per BC, where the Y is used to indicate that the 500us restriction is required only when the aggregated number of configured Tx across all bands within configured band combination is more than Y. For example, new restriction is not needed for gNB configuration with 1Tx-1Tx-2Tx when the reporting value of Y is 4. Therefore, Option 3 has better performance with small additional signaling overhead.
Table 1 The comparison of candidate schemes
	
	Option 1
	Option 2
	Option 3

	Signalling overhead
	Large
	Small
	Medium

	Performance
	Best
	Medium
	Best


From the analysis above, the comparisons of candidate schemes above are summarized in Table 1. It can be found that Option 3 has better tradeoff between signaling overhead and performance. Therefore, we propose, 
Proposal 1: For the restriction of minimum separation time between two succeeding UL Tx switchings in Rel-18 UL Tx switching, if a UE reports X us with a value set of {0us, 500us} per BC, then the UE can additionally report maximum aggregated number of configured Tx (i.e., Y Tx) per BC, where the Y is used to indicate that the 500us restriction is required only when the aggregated number of configured Tx across all bands within configured band combination is more than Y. 

The mechanism of switching period location
In RAN1#111 meeting, RAN1 discussed the following proposal without any outcome.
	Updated proposed agreement 6
Down-select a solution for the ambiguity issue on switching period location from following alternatives.
· Alt.1: switching period location is configured per band pair
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to highest carrier frequency among the bands configured with switching period location as TRUE
· Alt.2: switching period location is configured per band pair, and the priority list of bands is also configured
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to the band with lowest priority among bands configured with switching period location as TRUE
· Alt.3: gNB configures “switching-from band” or “switching-to band”
· If gNB configures “switching-from band” as switching period location, switching period is located on band(s) where preceding transmission is performed
· Alt.4: gNB configures switching period location per switching case
· In 3 bands case, gNB configures switching period location for each of switching case pair such as {A - B}, {A - C}, {B - C}, {A+B - C}, {A+C - B}, {B+C - A}
· In 4 bands case, gNB configures switching period location for each of switching case pair such as {A - B}, {A - C}, {A - D}, {B - C}, {B - D}, {C - D}, {A+B - C}, {A+B - D}, {A+C - B}, {A+C - D}, {A+D - B}, {A+D - C}, {B+C - A}, {B+C - D}, {B+D - A}, {B+D - C}, {C+D - A}, {C+D - B}, {A+B – C+D}, {A+C – B+D}, {A+D – B+C}
· Alt.4-rev: gNB configures switching period location per configured 3 or 4 bands
· In 3 bands case, gNB configures switching period location for each of switching case pair such as {A, B}, {A, C}, {B, C}, {A, B, C}
· In 4 bands case, gNB configures switching period location for each of switching case pair such as {A, B}, {A, C}, {A, D}, {B, C}, {B, D}, {C, D}, {A, B, C}, {A, B, D}, {B, C, D}, {A, B, C, D}
· Alt.5: gNB configures priorities to each carrier/band.
· The UE determines the switching period location on the band that is not with the highest priority.


In Rel-17, the switching period location is only needed when the scheduled switching gap is smaller than reported switching period. As illustrate in Figure 1, UL transmission on band B at slot 1, followed by UL transmission on band A at slot 3, since no transmission in slot 2 and switching period for {band A, band B} is smaller than 14 symbols (i.e., scheduled switching gap is larger than switching period), the switching period location can be at any symbol of the slot 2 without causing any UL interruption to all scheduled transmissions. Since all scheduled transmissions are complete and transmitted, there is no need to specify on which carrier the switching period location is. For the second UL Tx switching from band A to band C as shown in Figure 1, the UL transmission on an indicated victim carrier has to be overlapped with the switching period because of insufficient scheduled switching gap for Tx switching. In our views, this principle should be reused in Rel-18 and no RAN1 impact is preferred.
[image: ]
Figure 1 The example of switching period location
Proposal 2: Confirm that the indication of victim carrier is needed only when the scheduled switching gap is smaller than reported switching period. It has no RAN1 impact.
In RAN4#104bis-e, the determination of switching period location for Rel-18 UL Tx switching has been agreed to configure switching period location for each switching band pair, as highlighted below. Only Alt1 and Alt 2 are in line with the RAN4 agreement and another alternatives can be precluded. 
	Agreement:
· For single-TAG case, RAN4 agrees to reuse the Rel-16/17 approach (i.e., semi-static configuration of switching period on one of the band for each switching band pair) and discuss further details for Rel-18 Tx switching scenario in RAN1.


In our views, Alt 2 is better than Alt 1 because Alt 2 allows configurability for network to minimize the negative impact on interrupted transmissions. For example, such configurability can allow network to avoid any negative impact on PUCCH carrier and PRACH carrier, which are typically more important than the other UL carriers in multiple carrier scenarios. If the PUCCH/PRACH carrier is on band C, then a gNB can set the band pair configurations as (band A: TRUE, band B: FALSE), (band B: TRUE, band C: FALSE), (band A: TRUE, band C: FALSE), so that the configured priority list is band A<band B<band C. When Tx switching from band A + band B to band C, the switching period is determined to be presented on band A based on Alt 2. However, Alt 1 cannot provide such configurability because the PUCCH carrier can be configured on the highest frequency carrier. 
It is worth noting that the intention of configurability of switching period location in Rel-16/17 is to prevent the UL interruption on the most important carrier. If the PUCCH transmission is interrupted by UL Tx switching, it undermines the performance of code division of PUCCH and causes inter-UE interference. Similarly, it can also undermine the performance of PRACH. Therefore, we suggest following revision for Alt 2, 
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to the band(s) that is not with the highest priority among bands configured with switching period location as FALSE.
Furthermore, we think explicit configuration of priority list is not needed because it can be derived from the configured values of switching period locations agreed in RAN4 according to a simple rule. The rule is that for each band pair the band configured with FALSE is regarded as more important and higher priority than the band configured with TRUE. In another words, a band with FALSE has higher priority than a band with TRUE in one configured location and band pair configurations have implicitly indicated the priority relationship between configured bands. For example, if gNB configures switching period location with (band A: TRUE , band B: FALSE), (band B: TRUE , band C: FALSE), it implicitly indicates the priority relationship is band A<band B<band C. For the determination of the priority relationship among all bands, a gNB should ensure that one and only one priority list can be derived from all configured values of switching period location for all band pairs.
Observation 2: Based on the principle of a band with FALSE has higher priority than a band with TRUE in one configured location, the band pair configurations agreed in RAN4 has implicitly indicated the priority relationship among configured bands.
Proposal 3: For the mechanism of switching period location in Rel-18 UL Tx switching, Alt 2 with the following clarification and revision should be supported,
· Revised Alt 2: switching period location is configured per band pair and the band configured with FALSE means a higher priority within one band pair,
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to the band(s) that is not with the highest priority among bands configured with switching period location as FALSE.
· For the determination of the highest priority among bands, a gNB should ensure that one and only one priority list can be derived from all configured locations according to the rule that a band with FALSE has higher priority than a band with TRUE within one configured switching period location. 

The determination of UL Tx switching
Following proposal was mentioned to further discuss in last meeting. In this section, it is discussed that the issue regarding on the determination of UL Tx switching.
	Proposal from vivo:
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.
Based on the grants, 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.


In Rel-16, the determination of UL Tx switching was discussed. For example, 2 ports UL transmission on band B and UE receives DCI #1 scheduling 1 port UL transmission on band A at T0 and DCI #2 scheduling 1 port UL transmission on band B at T1 (T1 > T0) before T0-Toffset, UE performs only one UL Tx switching for both the UL transmissions scheduled by two DCIs if the UL transmission on band A scheduled by DCI #1 and the UL transmission on band B scheduled by DCI #2 are at least partially overlapped in time domain (i.e., concurrent UL transmission on band A and band B), as shown in Figure 2, otherwise two UL Tx switching are performed (i.e., followed by solo UL transmission on band A, followed by solo UL transmission on band B) as shown in Figure 3. Therefore, to avoid repeated discussions and non-backward compatibility in Rel-18, the Rel-16 mechanism regarding on the determination of UL Tx switching can be reused in Rel-18.
[image: ]
Figure 2 UL transmission on band A and band B are overlapped in time domain
[image: ]
Figure 3 UL transmission on band A and band B are separate in time domain
Observation 3: In Rel-16, when a UE receives two DCI before T0-Toffset, UE performs only one UL Tx switching for both the UL transmission scheduled by two DCIs if the UL transmissions on the two bands are at least partially overlapped in time domain, otherwise two UL Tx switching are performed.
Proposal 4: Rel-16 mechanism of Tx switching can be directly reused in UL Tx switching among 3 or 4 bands.
· For dual UL, two UL transmissions that overlap in time can trigger only one UL Tx switching.

The coordination of the transmission path configuration
For UL Tx switching with “dualUL”, a UE needs to perform the RF configuration to the bands that are triggered with concurrent UL transmissions. In Rel-17 UL Tx switching, since there is only one concurrent transmission case, the band pair requiring RF configuration for concurrent transmission is fixed and can be predetermined based on RRC configurations. However, since there are multiple concurrent transmission cases in Rel-18 UL Tx switching, such RF configuration has to be dynamically performed because the exact band pair for concurrent transmissions can only be determined based on both scheduling DCIs. As a result, additional UE processing time is needed for the dynamic determination of the band pair for RF configuration. 
The additional processing time increases UE implementation burden, especially for UEs with UE processing capability #2 that requires a shorter preparation time. One solution to relax the processing time is to report larger switching period for UEs of capability #2 because the switching period has been a part of the effective UE preparation time. However, it also increases the switching period for UEs of capability #1 which is unnecessary, because the UE processing capability #1 has more time margin than capability #2 to accommodate this additional processing time. For example, to have sufficient preparation time for dualUL, a UE may only require 140us switching period for capability #1 but 210us switching period for capability #2. The UE has to report 210us switching periods for both capability #1 and capability #2, which costs UL throughput for capability #1. Therefore, it is beneficial to consider the separate switching periods reported for two UE processing capabilities.
Observation 4: In Rel-18 UL Tx switching with dual UL, additional UE processing time is needed for the dynamic determination of the band pair of concurrent transmission for RF configuration. The UE processing capability #2 has less margin than capability #1 to accommodate the additional UE processing time.
Proposal 5: In Rel-18 UL Tx switching, the switching periods should be reported for both UE processing capability #1 and #2, respectively.

[bookmark: _Ref129681832]Conclusion
According to the above discussions, we have the following observations and proposals:
Observation 1: The case of the configured band combination where the aggregated number of configured Tx across all bands is no more than 4 have been supported in Rel-17 UEs without the new scheduling restriction, which can be taken as the UE capability baseline of UE RF management for Rel-18.
Observation 2: Based on the principle of a band with FALSE has higher priority than a band with TRUE in one configured location, the band pair configurations agreed in RAN4 has implicitly indicated the priority relationship among configured bands.
Observation 3: In Rel-16, when a UE receives two DCI before T0-Toffset, UE performs only one UL Tx switching for both the UL transmission scheduled by two DCIs if the UL transmissions on the two bands are at least partially overlapped in time domain, otherwise two UL Tx switching are performed.
Observation 4: In Rel-18 UL Tx switching with dual UL, additional UE processing time is needed for the dynamic determination of the band pair of concurrent transmission for RF configuration. The UE processing capability #2 has less margin than capability #1 to accommodate the additional UE processing time.
Proposal 1: For the restriction of minimum separation time between two succeeding UL Tx switchings in Rel-18 UL Tx switching, if a UE reports X us with a value set of {0us, 500us} per BC, then the UE can additionally report maximum aggregated number of configured Tx (i.e., Y Tx) per BC, where the Y is used to indicate that the 500us restriction is required only when the aggregated number of configured Tx across all bands within configured band combination is more than Y. 
Proposal 2: Confirm that the indication of victim carrier is needed only when the scheduled switching gap is smaller than reported switching period. It has no RAN1 impact.
Proposal 3: For the mechanism of switching period location in Rel-18 UL Tx switching, Alt 2 with the following clarification and revision should be supported,
· Revised Alt 2: switching period location is configured per band pair and the band configured with FALSE means a higher priority within one band pair,
· If there are multiple bands configured with switching period location as TRUE in the bands involved in a switching, the switching period location is determined to the band(s) that is not with the highest priority among bands configured with switching period location as FALSE.
· For the determination of the highest priority among bands, a gNB should ensure that one and only one priority list can be derived from all configured locations according to the rule that a band with FALSE has higher priority than a band with TRUE within one configured switching period location. 
Proposal 4: Rel-16 mechanism of Tx switching can be directly reused in UL Tx switching among 3 or 4 bands.
· For dual UL, two UL transmissions that overlap in time can trigger only one UL Tx switching.
Proposal 5: In Rel-18 UL Tx switching, the switching periods should be reported for both UE processing capability #1 and #2, respectively.
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Appendix 1
	Agreement
For switched UL, if UE supports up to 2 ports UL transmission on all the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Conclusion: In case of 3 bands, 3 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}) are assumed
· Conclusion: In case of 4 bands, 4 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}) are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario

Agreement
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario

Agreement
For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands 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

Agreement
For dual UL, if UE supports concurrent transmission on all band pairs and supports up to 2 ports UL transmission on all the bands in the band combination, all possible switching cases with 1T-1T and 2T are assumed
· In case of 3 bands, 6 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}, {1T, 1T, 0T}, {1T, 0T, 1T}, {0T, 1T, 1T}) are assumed 
· In case of 4 bands, 10 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}, {1T,1T,0T,0T}, {1T,0T,1T,0T}, {1T,0T,0T,1T}, {0T,1T,1T,0T}, {0T,1T,0T,1T}, {0T,0T,1T,1T}) are assumed

Agreement
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

Agreement
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· 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)

Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled

Agreement
There is no restriction on number of bands supporting up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands.
· It is up to UE capability to support 2 ports UL transmission on none/some/all of the 3 or 4 bands
· Note: UE with only 1 Tx chain is not expected to perform UL Tx switching (no spec impact)

Agreement
Confirm the following working assumption.
Working Assumption
Specify UL Tx switching schemes across up to 4 bands in Rel-18

Agreement
Following restrictions are applied for Rel-18 UL Tx switching across 3 or 4 bands.
· The UE does not expect to perform more than one uplink switching within a reference slot based on µUL = max(µUL, 1, µUL, 2, µUL, 3) in case of 3 bands, µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4) in case of 4 bands, where µUL, 1, µUL, 2, µUL, 3, µUL, 4 are SCSs of active UL bandwidth parts of the bands in the band combination
· If there are two consecutive intra-band carriers in one band, µUL, 1 = max(µUL, 1-1, µUL, 1-2), where µUL, 1-1 and µUL, 1-2 are SCSs of active UL bandwidth parts of the carriers in the band
· (working assumption) If two uplink switching are triggered and result in UL transmissions on more than 2 bands within any two consecutive reference slots, then the time duration between the end of all transmission(s) prior to the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}
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