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	Reason for change:
	Remove the restriction that UL CA with TX switching is restricited to the collocated scenario with a single TAG. This can be done with changes limited to the switching time masks specified in 38.101-1 and without impact on the DL interruption capability.  

Time masks can be constructed by observing that for an uplink switching triggered for an uplink transmission starting at T0 on either carrier, the UE is not expected to transmit on any of the carriers for a duration of X ms preceding T0 regardless of the timing advance NTA of either TAG. The UL timing difference between carriers is known the gNB and accounted for by the scheduler, the TAG being configured by the gNB.



	
	

	Summary of change:
	Clause 6.3A.3.3: time masks are introduced for the non-collocated case with carriers belonging to different TAG.

The requirements for the non-collocated scenario is subject to the applicable MTTD for inter-band UL CA, which corresponds to an UL timing difference of one symbol at SCS = 30k. 

	
	

	Consequences if not approved:
	UL CA with TX switching is restricted to collocated deployments and a single TAG. 
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< start of changes >
[bookmark: _Toc61367453][bookmark: _Toc61372836][bookmark: _Toc68230777][bookmark: _Toc69084190]6.3A.3.3	Transmit ON/OFF time mask for inter-band CA
[bookmark: _Toc45888193][bookmark: _Toc45888792][bookmark: _Toc61367454][bookmark: _Toc61372837][bookmark: _Toc68230778][bookmark: _Toc69084191]6.3A.3.3.1	General 
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.
[bookmark: _Toc45888194][bookmark: _Toc45888793][bookmark: _Toc61367455][bookmark: _Toc61372838][bookmark: _Toc68230779][bookmark: _Toc69084192]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 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 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 for CA power class 3 when the capability uplinkTxSwitchingPowerBoosting 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], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. 
[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 above requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers with a .
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].
For the case of non-collocated and synchronized network deployment for the two uplink carriers belonging to different TAG, the switching time masks are specified in Figure 6.3A.3.3.2-1c and Figure 6.3A.3.3.2-1d with the switching period taken in carrier 1 and carrier 2, respectively. For an uplink switching triggered for an uplink transmission starting at T0 on either carrier, the UE is not expected to transmit on any of the carriers for a duration of X ms preceding T0 regardless of the timing advance NTA of either TAG with NTA as specified in clause 4.2 of [8]. 
For the switching period located in carrier 1 as specified in Figure 6.3A.3.3.2-1c, the UE is not expected to transmit on carrier 1 after T0 on carrier 2 when NTA,1 < NTA,2 and is not expected to transmit on carrier 2 during any overlap with the switching period preceding T0 on carrier 1 when NTA,1 > NTA,2, where NTA,1 and NTA,2 denote the timing advance values for the TAG of carrier 1 and carrier 2, respectively. 
[image: ]
Figure 6.3A.3.3.2-1c: Time mask for switching between UL carrier 1 and UL Carrier 2 belonging to different TAG, where the switching period is located in carrier 1
For the switching period located in carrier 2 as specified in Figure 6.3A.3.3.2-1d, the UE is not expected to transmit on carrier 1 during any overlap with the switching period preceding T0 on carrier 2 when NTA,1 < NTA,2, and is not expected to transmit on carrier 2 after T0 on carrier 1 when NTA,1 > NTA,2. 
[image: ]
Figure 6.3A.3.3.2-1d: Time mask for switching between UL carrier 1 and UL Carrier 2 belonging to different TAG, where the switching period is located in carrier 2
The requirements for the non-collocated case apply for an MTTD in accordance with clause 7.5.4 of [13].

[bookmark: _Toc68230780][bookmark: _Toc69084193]6.3A.3.3.3	Time mask for switching between two uplink carriers with two transmit antenna connectors

< end of changes >
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