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	Reason for change:
	I It is a common understanding that the configuration of “switchedUL” means that there would be no simultaneous transmission in the two bands that involves Tx Swtiching.

Current RAN4 requirements for Tx Switching are based on switchedUL and not fully consider dualUL support, especially for the two points:
· Requirement pictures have no case for simultaneous transmission in two bands
· Emphasize for 2 antenna connectors/2-layer support cannot be used in case of simultaneous transmission in two bands

Though this is a legacy issue, it is being discussed in Rel-18 enhancement and a discussion paper can be referenced to R4-2218855. The WF in RAN4#105 R4-2220546 was also include this issue.

	
	

	Summary of change:
	The current time maske pictures have bedn updated to to include the case of simulantaneous transmission for dualUL case.
Since it is mandated in the requirements that carrier 1 has one antenna and carrier 2 has two, the switching case for simultaneous transmission would also be limited.

The following clarification note is proposed to be added for each switching case:
“The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL.”

Issues have been addressed in the clarification:
· The requirements in case of simultaneous transmission in two bands need to be specified/clarified and inline with the behavior defined in 38.214
· 1 antenna connector/ 1-layer for simultaneous transmission need to be mandated
· Unified wording between different test cases is preferred, e.g. band is more preferred than carrier
· The additional clarification should be easy to be extended to Rel-18

It is noted that the concept of switchedUL or dualUL is not further clarifed, since they are basically defined and mostly used in RAN1.

	
	

	Consequences if not approved:
	There would be no clear requirements for “dualUL” configuration, while actually needed. The alignment between different WGs would remain problematic.
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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 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: _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 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].
The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL.
[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 .
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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 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].
The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL. 
[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 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].
The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL. 
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