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1. Introduction
In RAN4#101e meeting, RAN4 had extensive discussion on pre-configured measurement gap and the related WF was approved in WF [1]. In this contribution, we would like to further discuss the pre-configured measurement gap mechanism for NR and provide our proposals.
2. Discussion
	Rules of for UE autonomous Pre-MG activation/deactivation 
“Rules of for UE autonomous Pre-MG activation/deactivation shall be: 
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s):FFS
· LPP positioning request: FFS
· And the general applicability rules for measurement gap for SSB, CSI-RS L3, Rel16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
Notes: Exact way to capture the rules for UE autonomous Pre-MG activation/deactivation can be discussed based on the CR.


In last RAN4 meeting, it was agreed that UE autonomous pre-MG activation/deactivation is supported in Rel-17, and the triggering events for UE autonomous pre-MG activation/deactivation are FFS. In my understanding, UE may need to autonomously to update the status (activation/deactivation) of Pre-MG with the measurement changes due to any operations of:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing SCell(s), 
· activating/de-activating Scell(s)
· LPP positioning request
Proposal 1: For UE autonomous pre-MG activation/deactivation, the trigger events that may change the status of pre-MG configured to UE include:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing SCell(s), 
· activating/de-activating SCell(s)
· LPP positioning request
	Using of pre-configured MG for CA 
· In this meeting, RAN4 continue focus on the single carrier case and evaluate the additional working efforts to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC
· The companies are encouraged to bring the analysis and concrete solutions of pre-MG under CA case with activation/deactivation based on BWP switching on a single CC in R4#101e-b.
· By the end of R4#102e (Feb, 2022), if  the problems on pre-MG under CA case with activation/deactivation based on BWP switching on a single CC can’t be resolved in RAN4, by default they will be deferred to further release.


In last RAN4 meeting, one of the controversial issue is whether the pre-MG under CA case with pre-MG activation/deactivation based on BWP switching on a single CC is supported or not. For UE autonomous pre-MG activation/deactivation, the above triggering events used pre-MG activation/deactivation under single CC can be applied to CA case with pre-MG activation/deactivation based on BWP switching on a single CC. However, for network-controlled pre-MG activation/deactivation, when the measurement changes are not triggered by RRC configuration, e.g. SCell activation/deactivation, the status of pre-MG cannot be updated accordingly. Thus, for UEs only support network-controlled pre-MG activation/deactivation, the pre-MG under CA case is not supported.
Observation 1：For UEs only support network-controlled pre-MG activation/deactivation, when the measurement changes are not triggered by RRC configuration, e.g. SCell activation/deactivation, the status of pre-MG cannot be updated accordingly.
Proposal 2: For UEs support UE autonomous pre-MG activation/deactivation, the pre-MG under CA case with pre-MG activation/deactivation based on BWP switching on a single CC is supported.
	The exact configuration of Pre-MG used for PRS measurement in Rel16
· Pre-MG shall be always activated, if PRS measurement in Rel16 is configured with it. 
· FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement


In last meeting, RAN4 agreed that Pre-MG shall be always activated for PRS measurement, and FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel-16 PRS measurement. When UE is configured with PRS measurement, the LocationMeasurementIndication message in [2] is used to indicate the UE is going to either to start or stop locations related measurement which requires measurement gaps. Thus, it is not necessary to introduce additional signaling to indicate serving cell on the PRS measurement when it is configured with Pre-MG.
Proposal 3: The LocationMeasurementIndication message is used to indicate serving cell about the PRS measurement when pre-MG is configured for Rel-16 PRS measurement.
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration  
· Besides the per BWP indication, no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured.  
· FFS on initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG. 


For the initial status of Pre-MG, it was agreed that no additional explicit signaling is needed to indicate the initial pre-MG activation/deactivation status, it can be determined by the implicit rules which is used for autonomous activation/deactivation of pre-MG. 
Proposal 4: The initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
Activation/Deactivation procedures
	The additional transition time for Activation/Deactivation Delay 
Can be FFS and decided in the next meeting:
· Option 1: 5ms 
· Option 2 :T=10ms – BWP switch delay


For the pre-MG activation/deactivation delay, since UE need to apply the configured parameters related to the pre-MG which is similar to the RRC reconfiguration processing procedure. It is reasonable to assume the pre-MG activation/deactivation delay can be the RRC reconfiguration processing delay, thus, the additional transition time is RRC reconfiguration processing time minus the BWP switching delay.
Proposal 5: The additional transition time for Pre-MG activation/deactivation delay is defined as T = 10ms – BWP switch delay. 
	Start point of Activation/Deactivation Delay 
· The pre-MG activation/deactivation delay starts from the time when received BWP switch request if the pre-MG activation/deactivation is triggered by BWP switching. 
· FFS when the pre-MG activation/deactivation takes effect on measurement after the activation/deactivation delay.


In last meeting, it was agreed that the pre-MG activation/deactivation starts from the time when UE is received BWP switch request, and FFS on when the pre-MG activation/deactivation takes effect on measurement after the activation/deactivation delay. Since the activation/deactivation delay equals to BWP switching delay plus the additional transition time (T), thus, the pre-MG activation/deactivation should take effect on measurement after the pre-MG activation/deactivation delay.
Proposal 6: The pre-MG activation/deactivation takes effect on measurement after the pre-MG activation/deactivation delay.
RRM requirements with Pre-configured MGs
	The start point of measurement report period 
· FFS the start point of measurement report period
· FFS whether UE shall continue the ongoing measurement when pre-MG status changed
The components included in measurement report period
Can be FFS on in the next meeting:
· Intra-frequency measurement requirement in 38.133 per sample 
· Inter-frequency measurement requirement in 38.133 per sample 
· Transition time between the activated pre-MG and deactivated MG
· BWP switching
· Others


For the measurement report period with pre-MG, when there is ongoing measurement during one measurement report period after the pre-MG status changed, in order to simplify the delay requirements, UE should restart a new measurement process after the pre-MG status changes. And we do not think the pre-MG activation/deactivation delay including BWP switching delay and additional transition time should not be taken into account in the delay requirement, and the start point of the measurement report delay is the point after the pre-MG activation/deactivation delay.
Proposal 7: The start point of the measurement report delay is the point after the pre-MG activation/deactivation delay.
Proposal 8: UE restarts a new measurement process after the pre-MG status changes.
Proposal 9: The pre-MG activation/deactivation delay including BWP switching delay and additional transition time is not taken into account in the delay requirements with pre-MG.
2. Conclusion
In this contribution, we discussed the corresponding RRM requirements for pre-configured measurement mechanism and provide our proposals as follows:
Proposal 1: For UE autonomous pre-MG activation/deactivation, the trigger events that may change the status of pre-MG configured to UE include:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing SCell(s), 
· activating/de-activating SCell(s)
· LPP positioning request
Observation 1：For UEs only support network-controlled pre-MG activation/deactivation, when the measurement changes are not triggered by RRC configuration, e.g. SCell activation/deactivation, the status of pre-MG cannot be updated accordingly.
Proposal 2: For UEs support UE autonomous pre-MG activation/deactivation, the pre-MG under CA case with pre-MG activation/deactivation based on BWP switching on a single CC is supported.
Proposal 3: The LocationMeasurementIndication message is used to indicate serving cell about the PRS measurement when pre-MG is configured for Rel-16 PRS measurement.
Proposal 4: The initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
Proposal 5: The additional transition time for Pre-MG activation/deactivation delay is defined as T = 10ms – BWP switch delay. 
Proposal 6: The pre-MG activation/deactivation takes effect on measurement after the pre-MG activation/deactivation delay.
Proposal 7: The start point of the measurement report delay is the point after the pre-MG activation/deactivation delay.
Proposal 8: UE restarts a new measurement process after the pre-MG status changes.
Proposal 9: The pre-MG activation/deactivation delay including BWP switching delay and additional transition time is not taken into account in the delay requirements with pre-MG.
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