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1. Introduction
In RAN4#98e meeting, RAN4 had some initial 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. [bookmark: _GoBack]Discussion
Using scenarios
	Whether can the pre-MG be used for PRS measurement?
· It is feasible to config Pre-MG for PRS measurements. 
· The exact configuration of Pre-MG used for PRS measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· FFS if UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG.
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for PRS measurement
Whether can the pre-MG be used for CSI-RS L3 measurement?
· It is feasible to configure a Pre-MG for CSI-RS L3 inter-frequency measurement. 
· The exact configuration of Pre-MG used for CSI-RS L3 inter-frequency measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency


In last meeting, RAN4 agreed that it is feasible to configure Pre-MG for PRS measurement, and how to configure the Pre-MG for PRS measurement is FFS. Since the MG is always required to perform the PRS measurement, thus, the Pre-MG should be configured as activated for PRS measurement. In case the PRS measurement is configured after Pre-MG configuration, the status of Pre-MG need to be reconfigured as activated. Regarding whether UE is necessary to indicate serving cell on the PRS measurement when it is configured with Pre-MG, we think it is not necessary, as discussion in [2], when UE is configured with PRS measurement, UE will indicate the start/stop locations measurement to network by LocationMeasurementIndication IE. 
Proposal 1: The Pre-MG shall be configured/reconfigured as always on for the measurements including PRS measurement or CSI-RS based L3 measurement.
Proposal 2: UE is not required to indicate serving cell about the PRS measurement when it is configured with pre-MG.
Configuration procedure
	Parameter to indicate the status (activation/deactivation) of Pre-MG at or during configuration  
· NW can control activation/deactivation of pre-configured MG 
· RRC based activation/deactivation method is supported
· Network can indicate activation/deactivation status per BWP
· Details of signalling are FFS
· FFS if MAC CE based activation/deactivation method is supported
· Companies are encouraged bring inputs on the conditions when NW based activation/deactivation and explicit rules for activation/deactivation are used.
Relation of pre-configured MG and with the current legacy MG 
· Without considering concurrent MG and on top of the RRC parameter(s) used to differentiate Pre-MG with the legacy MG,
·  FFS whether additional mechanism is needed to switch the configured pre-MG to serve as the same functionaries as the legacy MG (MG is always on). 


Regarding the configured parameters used to indicate the pre-configured MG is activated or deactivated. It was agreed RRC based activation/deactivation method is supported and FFS MAC-CE based method. According to our understanding, the status (activated/deactivated) of Pre-MG is configured by RRC signaling and there is no need to configure additional signaling, e.g. MAC-CE signaling for updating the status of Pre-MG, UE can know autonomously the status of Pre-MG in case of BWP switching. 
Proposal 3: MAC CE based activation/deactivation method is not supported to indicate the status of Pre-MG.
Regarding the relation of pre-configured MG and the current legacy MG, without considering concurrent MG and on top of the RRC parameters used to differentiate Pre-MG with the legacy MG, there is no additional mechanism need to be considered to switch the configured Pre-MG to serve as the same functionaries as the legacy MG. If the mechanism of pre-defined rule is used to transform between Pre-MG and legacy MG, the network and UE would have different understanding on the type of MG without updating the configuration of Pre-MG or legacy MG.
Proposal 4 Without considering concurrent MG and on top of the RRC parameters used to differentiate Pre-MG with the legacy MG, there is no additional mechanism need to be considered to switch the configured Pre-MG to serve as the same functionaries as the legacy MG.
Activation/Deactivation procedures
For the activation/deactivation procedure for pre-configured MG, according to the agreements in [1], the following aspects need to be considered.
	Criteria of activation/deactivation pre-configured MG 
· The explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· The general principle to define Pre-MG autotmous activation/deactivation criteria can be:
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
· FFS the detailed criteria for pre-MG autonomous activation/deactivation
· Option 1:
· MO’s needs on the gap for the measurements(inter-f, inter-RAT, intra-f with gap) changed because of any operations below
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
· Option 2 :
· The Pre-MG status (activation/deactivation) is triggered by active BWP switching as follows:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP. 
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active
Conditions for pre-configured MG activation/deactivation 
· FFS if additional conditions beside BWP switching for pre-configured MG activation/deactivation shall be considered 
· Option 1: pre-configured MG activation/deactivation can be triggered by  finishing the following network commands and procedures: BWP switching, adding/removing any measurement object(s), adding/releasing/changing a PSCell, activating/de-activating any SCell(s).
· Option 2: pre-configured MG activation/deactivation is triggered ONLY by the DCI/Timer based BWP switch in accordance with the WID objective # 1.
· Other options not precluded


RAN4 has agreed that NW should control the status (activation/deactivation) of Pre-MG by RRC signaling, and if the related signaling is not provided, the additional explicit rules need to be considered for Pre-MG autonomous activation/deactivation. 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 a PSCell, 
· activating/de-activating any Scell(s)
These operations can be used to trigger the UE to autonomously determine whether the Pre-MG is activated or deactivated, and the criteria for determining the status (activated or deactivated) of Pre-MG should be based on the following rules:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP. 
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active
Proposal 5: The Pre-MG activation/deactivation can be triggered by any of following operations:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
Proposal 6: The criteria of Pre-MG status (activated or deactivated) can be determined by the following rules:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP. 
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active
When both NW controlled and autonomous pre-configured MG activation/deactivation mechanism are supported, the capability on whether support autonomous pre-configured MG activation/deactivation mechanism may need to be considered, if UE report this capability to NW, then NW may not need to configure the status of Pre-MG to UE.
Proposal 7: UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be introduced.
RRM requirements with Pre-configured MGs
	Activation/Deactivation Delay
· Additional transition time (T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.
Measurement period 
· FFS in the future meetings for the general principle to define the measurement period e.g.: 
· Applicability 
· Main components which shall be included in the measurement report period 
· Others


In last meeting, the additional transition time on top of BWP switching delay shall be included in Pre-MG activation/deactivation time, as UE need to release and apply the related Pre-MG configuration before and after BWP switching, the existing RRC processing time can be assumed for the Pre-MG activation/deactivation transition time.
Proposal 8: The existing RRC processing time can be assumed for the Pre-MG activation time.
During one measurement result period, due to active BWP switching and activation/deactivation of the measurement gap, the measurement delay requirement may be divided into two part: the measurement delay requirement with measurement gap and the measurement delay requirement without measurement gap. It is straightforward to apply the relaxed measurement requirement corresponding to the measurement without gap and the measurement with gap. 
Proposal 9: If there is one or more transitions between gap-based and gapless measurement during one measurement period, the relaxed measurement requirement shall be applied.
2. Conclusion
In this contribution, we discussed the corresponding RRM requirements for pre-configured measurement mechanism and provide our proposals as follows:
Proposal 1: The Pre-MG shall be configured/reconfigured as always on for the measurements including PRS measurement or CSI-RS based L3 measurement.
Proposal 2: UE is not required to indicate serving cell about the PRS measurement when it is configured with pre-MG.
Proposal 3: MAC CE based activation/deactivation method is not supported to indicate the status of Pre-MG.
Proposal 4 Without considering concurrent MG and on top of the RRC parameters used to differentiate Pre-MG with the legacy MG, there is no additional mechanism need to be considered to switch the configured Pre-MG to serve as the same functionaries as the legacy MG.
Proposal 5: The Pre-MG activation/deactivation can be triggered by any of following operations:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
Proposal 6: The criteria of Pre-MG status (activated or deactivated) can be determined by the following rules:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP. 
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active
Proposal 7: UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be introduced.
Proposal 8: The existing RRC processing time can be assumed for the Pre-MG activation time.
Proposal 9: If there is one or more transitions between gap-based and gapless measurement during one measurement period, the relaxed measurement requirement shall be applied.
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