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	Reason for change:
	Requirements for UL Tx switching with dual TAG were introduced for band pairs of 2-4 band combinations in Rel-18 (WI NR_MC_enh). 

UL Tx switching with dual TAG can be supported in earlier releases without inter-operability problems for Tx switching between two carriers/bands (no change of 38.214 and no new RRC signaling required for support of band combinations with Tx switching and dual TAG). The applicable requirements for UEs implementing Tx switching and dual TAG  should be included for the Tx switching scenarios specified for single TAG in this version of the specification to enhance the TX switching feature.
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	Summary of change:
	Clause 6.3A.3.3.1: 

the same specification text as in the Rel-18 version but with references to switching scenarios not specified in Rel-16 removed.

TAG restriction for a band (keep also for Rel-16) 
the reference to 38.133 with correct index

Clause 6.3A.3.3.2: 

add the non-colocated case (the same text as in the Rel-18 version); 
a clarification on the switched-to carrier already made in the Rel-18 version the single-TAG restriction removed like in the Rel-18 version







	
	

	Consequences if not approved:
	The switching functionality for Rel-16 two-carrier case with dual TAG not captured in the specifications.  
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[bookmark: _Toc21340781][bookmark: _Toc29805228][bookmark: _Toc36456437][bookmark: _Toc36469535][bookmark: _Toc37253944][bookmark: _Toc37322801][bookmark: _Toc37324207][bookmark: _Toc45889730][bookmark: _Toc52196385][bookmark: _Toc52197365][bookmark: _Toc53173088][bookmark: _Toc53173457][bookmark: _Toc61118718][bookmark: _Toc61119100][bookmark: _Toc61119481][bookmark: _Toc75294484][bookmark: _Toc76510247][bookmark: _Hlk528842194]< start of changes >
6.3A.3.3	Transmit ON/OFF time mask for inter-band CA
[bookmark: _Toc45888193][bookmark: _Toc45888792][bookmark: _Toc59650094][bookmark: _Toc61357357][bookmark: _Toc61359131][bookmark: _Toc67916069][bookmark: _Toc75533613][bookmark: _Toc75819499][bookmark: _Toc76508343][bookmark: _Toc76717293][bookmark: _Toc83293935][bookmark: _Toc84334974]6.3A.3.3.1	General 
[bookmark: _Toc45888194][bookmark: _Toc45888793][bookmark: _Toc59650095][bookmark: _Toc61357358][bookmark: _Toc61359132][bookmark: _Toc67916070][bookmark: _Toc75533614][bookmark: _Toc75819500][bookmark: _Toc76508344][bookmark: _Toc76717294]For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit ON/OFF time mask requirements in subclause 6.3.3 apply. 
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit ON/OFF time mask requirements in subclause 6.3A.3.1 apply for those carriers. 
For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.
Time masks for Tx switching due to switching period are defined in clauses 6.3A.3.3.2 for both single TAG and dual-TAG scenarios. When a UE is configured with dual-TAG with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered in the time masks in sub-clauses 6.3A.3.3.2 for two uplink carriers. The UE may omit uplink transmission on OFDM symbols that partially or fully overlap with the configured switching period for any timing advance difference.
When the location of the switching period by uplinkTxSwitchingPeriodLocation is ignored by the UE, the length and location of allowed transient periods for dual TAG are as specified in 6.3A.3.3.2 with the UE scheduled or configured with uplink transmissions that do not 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
-	transmission of any of the carriers for a duration of at least the uplink switching gap indicated by UE capability
for any timing difference between uplink carriers in different bands up to the MTTD specified for UL CA in clause 7.5.4 of [7] in case of dual TAG.
Carriers within the same band belong to the same TAG in all cases.
[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 as specified in [38.306].
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], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. 
When switching from one carrier to another, if there is no uplink transmission scheduled or configured on the switch-from carrier for at least the duration of the switching period (X µs) before the point in time the UE is scheduled or configured to start the transmission on the switch-to carrier, the switching period is fully contained in the time period between the end of the transmission on the switch-from carrier and the start of the transmission on the switch-to carrier. In addition, the RRC signalling uplinkTxSwitchingPeriodLocation is ignored by the UE and does not take effect in this case.
[image: ]
[bookmark: _CRFigure6_3A_3_3_21a]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: ]
[bookmark: _CRFigure6_3A_3_3_21b]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 following applies for the uplink switching cases specified in clause 6.1.6.2 of [10] with uplinkTxSwitchingOption set to either switchedUL or dualUL when the configuration of the location of the switching period by uplinkTxSwitchingPeriodLocation is ignored by the UE:
-	if an uplink switching is triggered for an uplink transmission starting at T0 based on higher layer configuration(s) or DCI(s) received before T0 − Toffset as specified in [10] and the UE is not configured or scheduled with uplink transmissions for a duration of at least the uplink switching gap indicated by uplinkTxSwitchingPeriod on any of the carriers before T0, transient periods of 10 ms are located at the end of the last symbol(s) configured or scheduled on the carriers before T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier.

The requirements apply for the case of both non-colocated and 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.
[bookmark: _Toc45888195][bookmark: _Toc45888794][bookmark: _Toc59650096][bookmark: _Toc61357359][bookmark: _Toc61359133][bookmark: _Toc67916071][bookmark: _Toc75533615][bookmark: _Toc75819501][bookmark: _Toc76508345][bookmark: _Toc76717295][bookmark: _Toc83293937][bookmark: _Toc84334976]6.3A.3.4	Void

< end of changes >
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