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6.3A.3.3	Transmit ON/OFF time mask for inter-band CA
[bookmark: _Toc45888193][bookmark: _Toc45888792]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. 
[bookmark: _Toc45888194][bookmark: _Toc45888793]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.
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 dual-TAG scenarios. When a UE is configured with dual-TAG, [for up to two band pairs] 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.3.3.2-6.3A.3.3.5 for two uplink carriers or two uplink bands [and in sub-clause 6.3A.3.3.6 for 3-4 uplink bands]. 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 – 6.3A.3.3.5 and in 6.3A.3.3.6 for a switching band pair 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 [738.133] in case of dual TAG.
Carriers within the same band belong to the same TAG in all cases.

6.3A.3.3.2	Time mask for switching between two uplink carriers
< text omitted >
6.3A.3.3.6	Time mask for switching across three or four uplink bands
The switching time mask requirements specified in this sub-clause are applicable for an NR inter-band CA configuration when the capability [BandCombination-UplinkTxSwitch-r18] is present, and are only applicable for uplink switching mechanisms specified in clause [6.1.6] of TS 38.214 [10].
In the NR inter-band CA configuration, the number of NR uplink bands is three or four. NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability [FeatureSetUplinkPerCC]. 
The switching time masks in Figure 6.3A.3.3.6-1 and Figure 6.3A.3.3.6-2 are applicable to each of the uplink band pairs in the CA configuration, and are applicable to uplink transmissions when configured with switchedUL or dualUL by the parameter [switchingOptionConfigForBandPair-r18]. To simplify the figures, the two bands in different band pairs are denoted as NR band X and band Y. The uplink transmission on either band X or band Y is with one or two transmit antenna connector(s), 
–	if NR UL carriers in both bands in one band pair are capable of one transmit antenna connector, 1Tx-1Tx switching is supported for the band pair;
–	if NR UL carrier(s) in one band of one band pair is capable of one transmit antenna connector, and NR UL carrier(s) in the other band of the band pair is capable of two transmit antenna connectors, 1Tx-2Tx switching is supported for the band pair;
–	if NR UL carriers in both bands of one band pair are capable of two transmit antenna connectors, 2Tx-2Tx switching is supported for the band pair.
For each band pair, the switching periods described in Figure 6.3A.3.3.6-1 and Figure 6.3A.3.3.6-2 are located in either NR band X or band Y as indicated in RRC signalling [uplinkTxSwitchingBandList-r18] [7]. For each band pair, the length of uplink switching period X is indicated by UE capability [switchingPeriodFor1T-r18] when 1Tx-1Tx switching or 1Tx-2Tx switching between the two bands in the band pair is supported and configured, or is indicated with [switchingPeriodFor2T-r18] when 2Tx-2Tx switching between the two bands in the band pair is supported and configured. UE shall be capable to transmit until the beginning of the switching period and after the end of switching period with the exception of transient periods.
[image: ]
Figure 6.3A.3.3.6-1: Time mask for switching between band X and band Y, where the switching period is located in band X

[image: ]
Figure 6.3A.3.3.6-2: Time mask for switching between band X and band Y, where the switching period is located in band Y
The following applies for the uplink switching cases specified in Figure 6.3A.3.3.6-1 and 6.3A.3.3.6-2 in a band pair with [switchingOptionConfigForBandPair-r18] set to either switchedUL or dualUL:
-	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 length of uplink switching period of X µs indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers band X and band Y before T0, 
-	the configuration of the location of the switching period by [uplinkTxSwitchingBandList-r18] is ignored by the UE;
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the carrier(s) before T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s).
In addition to the requirements in Figure 6.3A.3.3.6-1 and Figure 6.3A.3.3.6-2, the requirements in Figure 6.3A.3.3.6-3 to 6.3A.3.3.6-5 are applicable when dualUL are supported on certain band pair(s) in the CA configuration.
The switching time masks in Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4 are applicable when dualUL is supported for at least two uplink band pairs in the CA configuration. The two band pairs supporting dualUL are denoted as band pairs of {band X and band Z} and {band Y and band Z}. When one transmitter is switched between band X and band Y,
–	if the UE indicates the band Z as non-affected band with [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] for band pair [X, Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18], UE is not required to transmit on any of the three bands during the switching period during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-4;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] and if UE additionally reports the capability  [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] as optional UE behaviour, UE is not required to transmit on any of the three bands during the switching period indicated by UE capability [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] located on band X, as shown in Figure 6.3A.3.3.6-4.
In Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4, the uplink transmission on band X, band Y and band Z are all with one transmit antenna connector and one antenna port.
 [image: ]
Figure 6.3A.3.3.6-3: Time mask for one transmitter switching between band X and band Y, and UE is capable of uplink transmission on band Z during the switching period
The following applies for the uplink switching cases specified in Figure 6.3A.3.3.6-3 in a band pair with [switchingOptionConfigForBandPair-r18] set to dualUL:
-	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 length of uplink switching periods X indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X and band Y before T0, 
-	the configuration of the location of the switching period by [uplinkTxSwitchingBandList-r18] is ignored by the UE;
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the carrier(s) before T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s).  

[image: ]
Figure 6.3A.3.3.6-4: Time mask for one transmitter switching between band X and band Y, and UE is not capable of uplink transmission on band Z during the switching period
[bookmark: _Hlk148085210]The switching time mask in Figure 6.3A.3.3.6-5 is applicable when dualUL is supported for at least one uplink band pair including band X and band Y, and two transmit antenna connectors are supported on at least one uplink band of band Z. When one transmitter is switched between band X and band Z, and across the same time, the other transmitter is switched between Y and band Z, the switching time mask in Figure 6.3A.3.3.6-5 is applicable.
–	As baseline UE behaviour, UE is not required to transmit on any of the three bands during time period with the larger one of swithching period T2 and T3, where T2 is the length of switching period for the band pair of band X and band Z, and T3 is the length of switching period for the band pair of band Y and band Z.
–	As optional UE behaviour when UE additionally reports the capability [UplinkTxSwitchingAdditionalPeriodDualUL-r18], UE is not required to transmit on any of the three bands during time period indicated by UE capability [UplinkTxSwitchingAdditionalPeriodDualUL-r18].
In Figure 6.3A.3.3.6-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one antenna port, and the uplink transmission on band Z is with two transmit antenna connectors and two antenna ports. The switching period location is configured according to [7TS 38.331], and band Z is with the highest priority according to the RRC configuration.
[image: ]
Figure 6.3A.3.3.6-5: Time mask for one transmitter switching between band X and band Z, and one transmitter switching between band Y and band Z
The following applies for the uplink switching case specified in Figure 6.3A.3.3.6-5 and with uplinkTxSwitchingOptionForBandPair-r18 set to dualUL for at least one band pair    
-	if uplink switching on a band pair 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 maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z before T0 on any switched-to carrier
-	the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 on any switched-to carrier and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s) 
The requirements in this sub-clause apply for the case of synchronized network deployment for the uplink bands.

6.3A.3.3.6a	Additional requirements for three-band switching with dual TAG 
The following applies for the uplink switching case specified in Figure 6.3A.3.3.6-5 with three bands involved in the switching and with uplinkTxSwitchingOptionForBandPair-r18 set to dualUL for at least one band pair.
If the UE is configured with dual TAG and not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z including any timing difference between the uplink carriers before the first T0 on any switched-to carrier, 
-	the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before the first T0 on any switched-to carrier and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s)

[bookmark: _Toc45888195][bookmark: _Toc45888794]6.3A.3.4	Void
< text omitted >
6.3C.3.0	General
Time masks for Tx switching due to switching period are defined in clause 6.3C.3.5 for both single TAG and dual-TAG scenarios. When a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference is considered in the time masks in sub-clause 6.3C.3.5. The UE may omit uplink transmissionon OFDM symbols that partially or fully overlap with the configured switching period for any timing advance difference.
< text omitted >
6.3C.3.5	Time mask for switching across three or four uplink bands
The switching time mask requirements specified in this sub-clause are applicable for an NR SUL band configuration with inter-band CA when the capability [BandCombination-UplinkTxSwitch-r18] is present, and are only applicable for uplink switching mechanisms specified in clause [6.1.6] of TS 38.214 [10].
In the NR SUL band configuration with inter-band CA, the number of uplink bands with different carrier frequencies is three or four.  NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability [FeatureSetUplinkPerCC]. 
The switching time masks in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2 are applicable to each of the uplink band pairs in the SUL band configuration with inter-band CA, and are applicable to uplink transmissions when configured with switchedUL or dualUL by the parameter [switchingOptionConfigForBandPair-r18]. To simplify the figures, the two bands in different band pairs are denoted as NR band X and band Y. The uplink transmission on either band X or band Y is with one or two transmit antenna connector(s),
–	if NR UL carriers in both bands in one band pair are capable of one transmit antenna connector, 1Tx-1Tx switching is supported for the band pair;
–	if NR UL carrier(s) in one band of one band pair is capable of one transmit antenna connector, and NR UL carrier(s) in the other band of the band pair is capable of two transmit antenna connectors, 1Tx-2Tx switching is supported for the band pair;
–	if NR UL carriers in both bands of one band pair are capable of two transmit antenna connectors, 2Tx-2Tx switching is supported for the band pair.
For each band pair, the switching periods described in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2 are located in either NR band X or band Y as indicated in RRC signalling [uplinkTxSwitchingBandList-r18] [7]. For each band pair, the length of uplink switching period X is indicated by UE capability [switchingPeriodFor1T-r18] when 1Tx-1Tx switching or 1Tx-2Tx switching between the two bands in the band pair is supported and configured, or is indicated with [switchingPeriodFor2T-r18] when 2Tx-2Tx switching between the two bands in the band pair is supported and configured. UE shall be capable to transmit until the beginning of the switching period and after the end of switching period with the exception of transient periods. 
[image: ]
Figure 6.3C.3.5-1: Time mask for switching between band X and band Y, where the switching period is located in band X

[image: ]
Figure 6.3C.3.5-2: Time mask for switching between band X and band Y, where the switching period is located in band Y
The following applies for the uplink switching cases specified in Figure 6.3C.3.5-1 and 6.3C.3.5-2 in a band pair with [switchingOptionConfigForBandPair-r18] set to either switchedUL or dualUL:
-	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 length of uplink switching period of X µs indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers band X and band Y before T0, 
-	the configuration of the location of the switching period by [uplinkTxSwitchingBandList-r18] is ignored by the UE;
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the carrier(s) before T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s).
In addition to the requirements in Figure 6.3C.3.5-1 and Figure 6.3C.3.5-2, the requirements in Figure 6.3C.3.5-3 to 6.3C.3.5-5 are applicable when dualUL are supported on certain band pair(s) in the SUL band configuration with inter-band CA.
The switching time masks in Figure 6.3C.3.5-3 and Figure 6.3C.3.5-4 are applicable when dualUL is supported for at least two uplink band pairs in the band configuration. The two band pairs supporting dualUL are denoted as band pairs of {band X and band Z} and {band Y and band Z}. When one transmitter is switched between band X and band Y, 
–	if the UE indicates the band Z as non-affected band with [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] for band pair [X, Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3C.3.5-3;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18], UE is not required to transmit on any of the three bands during the switching period during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3C.3.5-4;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] and if UE additionally reports the capability [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] as optional UE behaviour, UE is not required to transmit on any of the three bands during the switching period indicated by UE capability [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] located on band X, as shown in Figure 6.3C.3.5-4.
In Figure 6.3C.3.5-3 and Figure 6.3C.3.5-4, the uplink transmission on band X, band Y and band Z are all with one transmit antenna connector and one antenna port.
[image: ]
Figure 6.3C.3.5-3: Time mask for one transmitter switching between band X and band Y, and UE is capable of uplink transmission on band Z during the switching period
The following applies for the uplink switching cases specified in Figure 6.3C.3.5-3 in a band pair with [switchingOptionConfigForBandPair-r18] set to dualUL:
-	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 length of uplink switching periods X indicated by UE capability  [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X and band Y before T0, 
-	the configuration of the location of the switching period by [uplinkTxSwitchingBandList-r18] is ignored by the UE;
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the carrier(s) before T0 and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s).  

[image: ]
Figure 6.3C.3.5-4: Time mask for one transmitter switching between band X and band Y, and UE is not capable of uplink transmission on band Z during the switching period
The switching time mask in Figure 6.3C.3.5-5 is applicable when dualUL is supported for at least one uplink band pair including band X and band Y, and two transmit antenna connectors are supported on at least one uplink band of band Z. When one transmitter is switched between band X and band Z, and across the same time, the other transmitter is switched between Y and band Z, the switching time mask in Figure 6.3C.3.5-5 is applicable.
–	As baseline UE behaviour, UE is not required to transmit on any of the three bands during time period with the larger one of swithching period T2 and T3, where T2 is the length of switching period for the band pair of band X and band Z, and T3 is the length of switching period for the band pair of band Y and band Z.
–	As optional UE behaviour when UE additionally reports the capability [UplinkTxSwitchingAdditionalPeriodDualUL-r18], UE is not required to transmit on any of the three bands during time period indicated by UE capability [UplinkTxSwitchingAdditionalPeriodDualUL-r18]. 
In Figure 6.3C.3.5-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one antenna port, and the uplink transmission on band Z is with two transmit antenna connectors and two antenna ports. The switching period location is configured according to [7TS 38.331], and band Z is with the highest priority according to the RRC configuration.
[image: ]
Figure 6.3C.3.5-5: Time mask for one transmitter switching between band X and band Z, and one transmitter switching between band Y and band Z
The following applies for the uplink switching case specified in Figure 6.3C.3.5-5 and with uplinkTxSwitchingOptionForBandPair-r18 set to dualUL for at least one band pair    
-	if uplink switching on a band pair 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 maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z before T0 on any switched-to carrier
-	the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before any T0 on any switched-to and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s) 
The requirements in this sub-clause apply for the case of synchronized network deployment for the uplink bands.

6.3C.3.5a	Additional requirements for three-band switching with dual TAG
The following applies for the uplink switching case specified in Figure 6.3C.3.5-5 with three bands involved in the switching and with uplinkTxSwitchingOptionForBandPair-r18 set to dualUL for at least one band pair.
If the UE is configured with dual TAG and not configured or scheduled with uplink transmissions for a duration of at least the maximum of the lengths of uplink switching periods indicated by UE capability [uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers in band X, band Y and band Z including any timing difference between the uplink carriers before the first T0 on any switched-to carrier, 
-	the configuration of the location of the switching period and the priority of bands in the uplinkTxSwitchingBandList are ignored by the UE
-	transient periods of 10 s are located at the end of the last symbol(s) configured or scheduled on the switched-from carrier(s) before the first T0 on any switched-to carrier and at the start of the first symbol(s) configured or scheduled at T0 on the switch-to carrier(s)

[bookmark: _Toc45888212][bookmark: _Toc45888811][bookmark: _Toc61367476][bookmark: _Toc61372859][bookmark: _Toc68230806][bookmark: _Toc69084219][bookmark: _Toc75467229][bookmark: _Toc76509251][bookmark: _Toc76718241][bookmark: _Toc83580562][bookmark: _Toc84405071][bookmark: _Toc84413680]6.3D	Output power dynamics for UL MIMO
< end of changes >
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