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The framework of UL Tx switching for 2Tx-2Tx and for 3-band case have been finalized during the previous meetings. In this contribution, we present one TP for the Rel-17 UL Tx switching.

Discussion
The TP for Rel-17 UL Tx switching was discussed after RAN1#107-e meeting. However, due to the limited time, companies couldn’t reach consensus on how to capture the agreements properly. 
The following TP based on the outcome of post RAN1#107-e meeting discussion is proposed for Rel-17 UL Tx switching. 
Proposal 1: Adopt the following TP for section 6.1.6 of TS38.214 for Rel-17 UL Tx switching.
	[bookmark: _Toc45810627][bookmark: _Toc91695500]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is configured, and uplinkTxSwitchingPeriod otherwise: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	the conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which only 1-port transmission can be configured and scheduled [and RRC parameter 'carrier1' is configured].
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
-----------------------------------<Other parts are omitted>-----------------------------------
[bookmark: _Toc45810629][bookmark: _Toc91695502]6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on the sameone uplink carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination and maxNumberMIMO-LayersCB-PUSCH of both bands is greater than 1 and if it is for that band combination configured with uplink carrier aggregation:
-  If [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-  For the UE configured with uplinkTxSwitchingOption set to 'dualUL-Rel17', if the UE is configured with [1T with uplinkTxSwitchingdualULTxState], when the UE transmitted 1-port or 2-port transmission on one uplink carrier on one band followed by no transmission on uplink carrier of this band and 1-port transmission on another uplink carrier on another band the UE shall consider this as if 1-port transmission was transmitted on uplink carriers on both bands, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.

[bookmark: _Toc91695503]6.1.6.2.1	2Tx Uplink switching for carrier aggregation
[For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch2TX for a band combination, and if it is for that band combination configured with uplink carrier aggregation:]
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission included a 1-port or 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers.
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band if the preceding uplink transmission is a 2-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', 
-	When the UE transmitted 1-port or 2-port transmission on one carrier on one band followed by no transmission on this carrier and 1-port transmission on the other carrier on another band, if the UE was configured with [yyy] for subsequent switching consideration the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	The UE is not expected to be scheduled or configured with uplink transmissions that results in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in either uplink carrier, then the UE is not expected to transmit for the duration of   on either of the two carriers.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-----------------------------------<Other parts are omitted>-----------------------------------



Conclusion
In this contribution, the following TP is proposed for Rel-17 UL Tx switching.
Proposal 1: Adopt the following TP for section 6.1.6 of TS38.214 for Rel-17 UL Tx switching.
	6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is configured, and uplinkTxSwitchingPeriod otherwise: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	the conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which only 1-port transmission can be configured and scheduled [and RRC parameter 'carrier1' is configured].
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
-----------------------------------<Other parts are omitted>-----------------------------------
6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on the sameone uplink carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination and maxNumberMIMO-LayersCB-PUSCH of both bands is greater than 1 and if it is for that band combination configured with uplink carrier aggregation:
-  If [new Rel-17 RRC parameter for the 2Tx-2Tx Switching mode] is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-  For the UE configured with uplinkTxSwitchingOption set to 'dualUL-Rel17', if the UE is configured with [1T with uplinkTxSwitchingdualULTxState], when the UE transmitted 1-port or 2-port transmission on one uplink carrier on one band followed by no transmission on uplink carrier of this band and 1-port transmission on another uplink carrier on another band the UE shall consider this as if 1-port transmission was transmitted on uplink carriers on both bands, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.

6.1.6.2.1	2Tx Uplink switching for carrier aggregation
[For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch2TX for a band combination, and if it is for that band combination configured with uplink carrier aggregation:]
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission included a 1-port or 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers.
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band if the preceding uplink transmission is a 2-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', 
-	When the UE transmitted 1-port or 2-port transmission on one carrier on one band followed by no transmission on this carrier and 1-port transmission on the other carrier on another band, if the UE was configured with [yyy] for subsequent switching consideration the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	The UE is not expected to be scheduled or configured with uplink transmissions that results in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in either uplink carrier, then the UE is not expected to transmit for the duration of   on either of the two carriers.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-----------------------------------<Other parts are omitted>-----------------------------------
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