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1. Introduction
In RAN1#112, an LS [1] to clarify the Rel-16 UL Tx switching period was sent to RAN4. To align the understanding between RAN4 and RAN1, we provide our view on whether to define exact location of the switching period in time domain in this contribution.
	Agreement
· 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.


2. Discussion
In RAN4’s specification, the RRC parameter uplinkTxSwitchingPeriodLocation is used to indicate the frequency domain location of the switching period, either carrier 1 or carrier 2, which is also consistent with RAN2’s description on the RRC parameter
	38.101-1 
6.3A.3.3.2	Time mask for switching between two uplink carriers
…
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



	38.331 
UplinkTxSwitching-r16 ::=              SEQUENCE {
    uplinkTxSwitchingPeriodLocation-r16    BOOLEAN,
    uplinkTxSwitchingCarrier-r16           ENUMERATED {carrier1, carrier2}
}
uplinkTxSwitchingPeriodLocation
Indicates whether the location of UL Tx switching period is configured in this uplink carrier in case of inter-band UL CA, SUL, or (NG)EN-DC, as specified in TS 38.101-1 [15] and TS 38.101-3 [34]. In case of inter-band UL CA or SUL, network configures this field to TRUE for one of the uplink carriers involved in dynamic UL TX switching and configures this field in the other carrier to FALSE. In case of (NG)EN-DC, network always configures this field to TRUE for NR carrier (i.e. with (NG)EN-DC, the UL switching period always occurs on the NR carrier).



From RAN1’s perspective of view, the UE would know which carrier is with the lower priority so that the transmission on which can be sacrificed by omitting the transmission. Thus frankly, the RRC parameter uplinkTxSwitchingPeriodLocation is used to indicate the on which carrier the transmission can be impacted. Back to TS38.101-1 Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b, it illustrate that the transmission on the carrier that switching period doesn’t located in is not impacted by the switching period at all. In other words, the UE does not have to omit transmission on the carrier that is indicated FALSE by uplinkTxSwitchingPeriodLocation.
[bookmark: _Ref134905921]Observation 1: the RRC signaling uplinkTxSwitchingPeriodLocation is used to indicate the carrier location rather than time domain location of switching period.
[bookmark: _Ref134905926]Observation 2: The transmission on the carrier that is indicated FALSE by uplinkTxSwitchingPeriodLocation is not impacted by uplink Tx switching.
In the LS from RAN1, if the length between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier is longer than the duration of switching period, the UE has enough flexibility to execute Tx switching on the time domain resource of no UL transmission allocated. In this case, neither of the transmission on switch-from and switch-to bands is impacted by Tx switching. Thus the RRC parameter uplinkTxSwitchingPeriodLocation is invalid. And the time mask to illustrate the frequency domain location of switching period is not applicable.
[bookmark: _Ref134905928]Observation 3: The time mask of uplink Tx switching to illustrate the frequency domain location of switching period is only applicable to the case that the length between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier is shorter than the duration of switching period. 
RAN4 has endorsed the draftCR in R4-2306647 to clarify that the time mask in 38.101-1/3 is applicable to the case when switching period is longer than the duration of no transmission between switch-from and switch-to bands, and the RRC signalling uplinkTxSwitchingPeriodLocation does not take effect in this case. 
[bookmark: _GoBack]The exact time domain location of switching period should not be additionally define in Rel-16/17 since there was no such limitation. Time domain location of switching period is up to UE implementation with flexibility. Thus fixed time domain location for Rel-16/17 is not backward-compatible.
[bookmark: _Ref134905012]Observation 4: Fixed time domain switching period location for Rel-16/17 is not backward-compatible.
[bookmark: _Ref134905934]Proposal 1: RAN4 don't support defining time domain location of switching period in Rel-16/17
3. Conclusions
This contribution presents the following observations:
Observation 1: the RRC signaling uplinkTxSwitchingPeriodLocation is used to indicate the carrier location rather than time domain location of switching period. 
Observation 2: The transmission on the carrier that is indicated FALSE by uplinkTxSwitchingPeriodLocation is not impacted by uplink Tx switching.
Observation 3: The time mask of uplink Tx switching to illustrate the frequency domain location of switching period is only applicable to the case that the length between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier is shorter than the duration of switching period.
Observation 4: Fixed time domain switching period location for Rel-16/17 is not backward-compatible.

Proposal 1: RAN4 don't support defining time domain location of switching period in Rel-16/17
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