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	Reason for change:
	Accroding to RAN1 agreement in R1-2302198, there is following understanding of UE behavior:

· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
…
However, currently in the RAN4 spec, the requirements do not consider the case that a gap without UL transmission with sufficient time is available in the Tx switching boundary, thus make the behaviror not defined.

	
	

	Summary of change:
	Adding the UE behavior as agreed in RAN1 for the undefined scenario as following:
“For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.”

And also clafify the original requirements are for the case that no appropriate gap is available.

	
	

	Consequences if not approved:
	RAN4 requirements would not cover the RAN1 agreements in case a gap without UL transmission with sufficient time is available in the Tx switching boundary.
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[bookmark: _Toc83293936][bookmark: _Toc84334975]6.3A.3.3.2	Time mask for switching between two uplink carriers
In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1 with uplink assigned to two NR bands, the switching time mask specified in this sub-clause is applicable for an uplink band pair of a inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [10], where NR UL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB boosting on the maximum output power when the capability uplinkTxSwitching-PowerBoosting is present and the IE uplinkTxSwitchingPowerBoosting is enabled, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.
The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7] in case there is no sufficient gap with no UL transmission allocated in the boundary, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.
[image: ]
Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1
[image: ]
Figure 6.3A.3.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2
The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.
The requirements apply for the case of single TAG for the two uplink carriers, i.e., the same uplink timing for the two carriers as described in clause 4.2 of TS 38.213 [8].
[bookmark: _Hlk126768089]The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL.
--<Next Changed Section>---
[bookmark: _Toc45888210][bookmark: _Toc45888809][bookmark: _Toc59650109][bookmark: _Toc61357377][bookmark: _Toc61359151][bookmark: _Toc67916089][bookmark: _Toc75533633][bookmark: _Toc75819519][bookmark: _Toc76508363][bookmark: _Toc76717313][bookmark: _Toc83293955][bookmark: _Toc84334994]6.3C.3	Transmit ON/OFF time mask for SUL
[bookmark: _Toc45888211][bookmark: _Toc45888810][bookmark: _Toc59650110][bookmark: _Toc61357378][bookmark: _Toc61359152][bookmark: _Toc67916090][bookmark: _Toc75533634][bookmark: _Toc75819520][bookmark: _Toc76508364][bookmark: _Toc76717314][bookmark: _Toc83293956][bookmark: _Toc84334995]6.3C.3.1	Time mask for switching between two uplink carriers
The switching time mask specified in this sub-clause is applicable for an uplink band pair of a SUL configuration when the capability uplinkTxSwitchingPeriod is present, is only applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [10], where NR SUL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.
The switching periods described in Figure 6.3C.3.1-1a and Figure 6.3C.3.1-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7] in case there is no sufficient gap with no UL transmission allocated in the boundary, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.
[image: ]
Figure 6.3C.3.1-1a: Time mask for switching between SUL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1
[image: ]
Figure 6.3C.3.1-1b: Time mask for switching between SUL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2
The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.
The requirements apply for the case of single TAG for the two uplink carriers, i.e., the same uplink timing for the two carriers as described in clause 4.2 of TS 38.213 [8].
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