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	Reason for change:
	For uplink Tx Switching, the TS38.101-3 defines the location of the switching period for the case where the UE is scheduled or configured to transmit, but there is a switching-induced interruption preventing the transmission to take place
If the gNB does not schedule or configure the UE to transmit for a sufficiently large time duration between the end of the transmision on the switch-from carrier and the start of the transmission on the switch-to-carrier the specification is unclear if one or the other transmission is anyway impacted. RAN4 received an LS from RAN1 (R4-2304008) indicating that in such a case the switching period is absorbed by the gap the gNB had provided between the two uplink transmissions:
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Defer the discussion on whether/how to define the exact location of the switching period indicated by the UE capability in time domain to RAN4
· From RAN1 point of view, for Rel-16, the implication is to the time domain location of potential interruption of downlink reception if reported by the UE for the band combination
· Defer the potential RAN1 spec change until RAN4 has had the time to react to the RAN1 LS to RAN4.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

	
	

	Summary of change:
	Clarifying that if there is sufficient time of no scheduled or configure uplink transmission on the switch-from carrier before the start of the transmission on the switch-to carrier, the switching period is absorbed by that period of no-transmission.
Specify for all Tx switching cases in 6.1.6.1 of 38.214 the location of the transient periods for the above case, that is, when 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 38.214 and the UE is not scheduled or configured with uplink transmissions for a duration of at least the uplink switching gap advertised in the UE capabiltity for a band pair (RRC configured switching gap locations do not apply).


	
	

	Consequences if not approved:
	The specification can be understood to always cut either the end of the transmission on the switch-from carrier or the start of the transmission on the switch-to carrier even if there was a scheduled gap between the transmissions that could absorb the switching period.

The locations of transient periods are not specified for the case in which the switching period is absorbed by a period of no-transmission.
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In addition to the requirements in 6.3B.0 and the maximum output power requirement specified in Table 6.2B.1.3-1 with inter-band EN-DC (two bands), the switching time mask specified in this sub-clause is applicable for an uplink band pair of a inter-band EN-DC configuration without SUL band when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [14], where E-UTRA UL 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 as specified in [38.306].
The switching periods described in Figure 6.3B.4.1-1 are only located in NR carrier, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod.
When switching from one carrier to another, if there is no uplink transmission scheduled or configured on the switch-from carrier for at least the duration of the switching period (X µs) before the point in time the UE is scheduled or configured to start the transmission on the switch-to carrier, the switching period is fully contained in the time period between the end of the transmission on the switch-from carrier and the start of the transmission on the switch-to carrier. In addition, the RRC signalling uplinkTxSwitchingPeriodLocation is ignored by the UE and does not take effect in this case. 
[image: ]
Figure 6.3B.4.1-1: Time mask for switching between E-UTRA UL carrier and NR UL carrier, where the switching period is located in NR carrier
The following applies for the uplink switching cases specified in clause 6.1.6.1 of [14] with uplinkTxSwitchingOption set to either switchedUL or dualUL when the configuration of the location of the switching period by uplinkTxSwitchingPeriodLocation is ignored by the UE:
-	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 [14] and the UE is not configured or scheduled with uplink transmissions for a duration of at least the uplink switching gap indicated by uplinkTxSwitchingPeriod on any of the carriers before T0, transient periods of 10 ms are located at the end of the last symbol(s) configured or scheduled on the carriers before T0 and at the start of the first symbol(s) configured or scheduled or configured at T0.
The requirements apply for the case of co-located and synchronized network deployment with the max receiving timing difference of 3us between the two carriers.
[bookmark: _Hlk126768089][bookmark: _Hlk126772607]The time mask is applicable to uplink transmissions when configured with switchedUL or dualUL.
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