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[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change>>
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][bookmark: _Toc75467201][bookmark: _Toc76509223][bookmark: _Toc76718213][bookmark: _Toc83580534][bookmark: _Toc84405043][bookmark: _Toc84413652]6.3A.3.3.1	General 
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 two uplink non-contiguous carrier assigned to one NR band, the transmit ON/OFF time mask requirements in subclause 6.3A.3.2 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.
For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per operating band), the transmit ON/OFF time mask requirements specified in subclause 6.3.3.1 apply for the NR band supporting one component carrier, and for the NR band supporting two contiguous component carriers the requirements specified in subclause 6.3A.3.1 apply.
Time masks for Tx switching due to switching period are defined in clauses 6.3A.3.3.2-6.3A.3.3.5 for both single TAG and multi-TAG scenarios. For the case of Tx switching with multi-TAG for the two uplink carriers/bands, the timing advance difference should be considered with the switching time. The UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers.
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 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], 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 requirements apply for the case of both non-co-located 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: _Toc68230780][bookmark: _Toc69084193][bookmark: _Toc75467203][bookmark: _Toc76509225][bookmark: _Toc76718215][bookmark: _Toc83580536][bookmark: _Toc84405045][bookmark: _Toc84413654]6.3A.3.3.3	Time mask for switching between two uplink carriers with two transmit antenna connectors
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 uplinkTxSwitchingPeriod2T2T 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 two transmit antenna connectors 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 two-layer transmission with two antenna ports 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 1 and carrier 2.
The switching periods described in Figure 6.3A.3.3.3-1a and Figure 6.3A.3.3.3-1b 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 uplinkTxSwitchingPeriod2T2T. 
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Figure 6.3A.3.3.3-1a: 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.3.3.3-1b: 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 both non-co-located 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: _Toc68230781][bookmark: _Toc69084194][bookmark: _Toc75467204][bookmark: _Toc76509226][bookmark: _Toc76718216][bookmark: _Toc83580537][bookmark: _Toc84405046][bookmark: _Toc84413655]6.3A.3.3.4	Time mask for switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
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 in band A is capable of one transmit antenna connector, NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers, and band A and band B are 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 bands 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 and carrier 3 in band B.
The switching periods described in Figure 6.3A.3.3.4-1a and Figure 6.3A.3.3.4-1b are located in either NR band A or band B 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.3.3.4-1a: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band A
[image: ]
Figure 6.3A.3.3.4-1b: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band B
The requirements apply for the case of both non-co-located and co-located and synchronized network deployment for the three uplink carriers.
The requirements apply for the case of single TAG for the three uplink carriers, i.e., the same uplink timing for the three carriers as described in clause 4.2 of TS 38.213 [8].
[bookmark: _Toc68230782][bookmark: _Toc69084195][bookmark: _Toc75467205][bookmark: _Toc76509227][bookmark: _Toc76718217][bookmark: _Toc83580538][bookmark: _Toc84405047][bookmark: _Toc84413656]6.3A.3.3.5	Time mask for switching between two uplink bands with two transmit antenna connectors
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 uplinkTxSwitchingPeriod2T2T 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 in band A is capable of two transmit antenna connectors, NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers, and band A and band B are different bands with different carrier frequencies. The UE shall support the switch between two-layer transmission with two antenna ports and two-layer transmission with two antenna ports on the two uplink bands 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 1, carrier 2 and carrier 3 in the two bands.
The switching periods described in Figure 6.3A.3.3.5-1a and Figure 6.3A.3.3.5-1b are located in either NR band A or band B as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod2T2T.
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Figure 6.3A.3.3.5-1a: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band A
[image: ]
Figure 6.3A.3.3.5-1b: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band B
The requirements apply for the case of both non-co-located and co-located and synchronized network deployment for the three uplink carriers.
The requirements apply for the case of single TAG for the three uplink carriers, i.e., the same uplink timing for the three carriers as described in clause 4.2 of TS 38.213 [8].
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Time masks for Tx switching due to switching period are defined in clauses 6.3C.3.1-6.3C.3.4 for both single TAG and multi-TAG scenarios. For the case of Tx switching with multi-TAG for the two uplink carriers/bands, the timing advance difference should be considered with the switching time. The UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers.
[bookmark: _Toc45888211][bookmark: _Toc45888810][bookmark: _Toc61367475][bookmark: _Toc61372858][bookmark: _Toc68230802][bookmark: _Toc69084215][bookmark: _Toc75467225][bookmark: _Toc76509247][bookmark: _Toc76718237][bookmark: _Toc83580558][bookmark: _Toc84405067][bookmark: _Toc84413676]6.3C.3.1	Time mask for switching between two uplink carriers
The switching time mask specified in this 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 clause 6.16 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], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. 
[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 both non-co-located 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: _Toc68230803][bookmark: _Toc69084216][bookmark: _Toc75467226][bookmark: _Toc76509248][bookmark: _Toc76718238][bookmark: _Toc83580559][bookmark: _Toc84405068][bookmark: _Toc84413677]6.3C.3.2	Time mask for switching between two uplink carriers with two transmit antenna connectors
The switching time mask specified in this clause is applicable for an uplink band pair of a SUL configuration when the capability uplinkTxSwitchingPeriod2T2T is present, is only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [10], where NR SUL carrier 1 is capable of two transmit antenna connectors 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 two-layer transmission with two antenna ports 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 1 and carrier 2.
The switching periods described in Figure 6.3C.3.2-1a and Figure 6.3C.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 uplinkTxSwitchingPeriod2T2T. 
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Figure 6.3C.3.2-1a: 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.3.2-1b: 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 both non-co-located 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: _Toc68230804][bookmark: _Toc69084217][bookmark: _Toc75467227][bookmark: _Toc76509249][bookmark: _Toc76718239][bookmark: _Toc83580560][bookmark: _Toc84405069][bookmark: _Toc84413678]6.3C.3.3	Time mask for switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
The switching time mask specified in this 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 clause 6.1.6 of TS 38.214 [10], where NR SUL carrier 1 in band A is capable of one transmit antenna connector and NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers, and band A and band B are 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 bands 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 and carrier 3 in band B.
The switching periods described in Figure 6.3C.3.3-1a and Figure 6.3C.3.3-1b are located in either NR band A or band B 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 .
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Figure 6.3C.3.3-1a: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band A
[image: ]
Figure 6.3C.3.3-1b: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band B
The requirements apply for the case of both non-co-located and co-located and synchronized network deployment for the three uplink carriers.
The requirements apply for the case of single TAG for the three uplink carriers, i.e., the same uplink timing for the three carriers as described in clause 4.2 of TS 38.213 [8].
[bookmark: _Toc68230805][bookmark: _Toc69084218][bookmark: _Toc75467228][bookmark: _Toc76509250][bookmark: _Toc76718240][bookmark: _Toc83580561][bookmark: _Toc84405070][bookmark: _Toc84413679]6.3C.3.4	Time mask for switching between two uplink bands with two transmit antenna connectors
The switching time mask specified in this clause is applicable for an uplink band pair of a SUL configuration when the capability uplinkTxSwitchingPeriod2T2T is present, is only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [10], where NR SUL carrier 1 in band A is capable of two transmit antenna connectors and NR UL carrier 2 and carrier 3 in band B are capable of two transmit antenna connectors. NR UL carrier 2 and carrier 3 are two contiguous aggregated carriers, and band A and band B are different bands with different carrier frequencies. The UE shall support the switch between two-layer transmission with two antenna ports and two-layer transmission with two antenna ports on the two uplink bands 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 1, carrier 2 and carrier 3 in the two bands.
The switching periods described in Figure 6.3C.3.4-1a and Figure 6.3C.3.4-1b are located in either NR band A or band B as indicated in RRC signalling uplinkTxSwitchingPeriodLocation  [7], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod2T2T.
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Figure 6.3C.3.4-1a: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band A
[image: ]
Figure 6.3C.3.4-1b: Time mask for switching between one carrier in band A and two contiguous carriers in band B, where the switching period is located in band B
The requirements apply for the case of both non-co-located and co-located and synchronized network deployment for the three uplink carriers.
The requirements apply for the case of single TAG for the three uplink carriers, i.e., the same uplink timing for the three carriers as described in clause 4.2 of TS 38.213 [8].
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