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1. Introduction

In the last meeting, there is discussion on pre-configured MG pattern(s) and a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
According to the discussion in last meeting, it was agreed that pre-MG shall be always activated, if PRS measurement in Rel16 is configured with it. And FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement. 
Firstly, we agree that UE need to indicate PRS measurement to the serving cell to help network notice that there is PRS measurement and Pre-MG will be activated. Secondly, for how to indicate serving cell, we do not see the necessity to introduce additional/new indication, since existing PRS measurement procedure already support to indicate network the request of measurement gap. According to TS 38.331, the LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps. With this information, network has knowledge that there is PRS measurement for the UE. No need to introduce additional/new indication to indicate serving cell about the PRS measurement.
Last but not least, whether UE should indicate start and complete of PRS measurement to gNB when it is configured with pre-MG need to be discussed case by case. If UE already indicate start and complete of PRS measurement to gNB before pre-MG configuration, since network already have the information, no need to indicate again. If UE have not indicated start and complete of PRS measurement to gNB, it is necessary for UE to indicate when it is configured with pre-MG. The key point is that it is not necessary that UE should always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG.
Proposal 1: UE need to indicate PRS measurement to network. And the existing signalling LocationMeasurementIndication can be used to indicate network either start or stop location related measurement. No need to introduce additional/new indication.  
Proposal 2: it is not necessary that UE should always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG. Whether UE should indicate or not can be considered case by case
· if UE already indicate start and complete of PRS measurement to gNB prior to pre-MG configuration, no need to indicate again

· if UE have not indicated start and complete of PRS measurement to gNB, it is necessary for UE to indicate when it is configured with pre-MG

The agreements on rules of UE autonomous Pre-MG activation/deactivation in last meeting are duplicated as following:
	Agreements in RAN4 #101-e

· 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.


Generally, in our view, the general principle is enough, i.e. 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. As discussed in last meeting, some companies prefer to make the principle more detailed, that is why we have the sub-bullet. However, after further check the agreements, the agreements do not provide the full picture, there are missing scenarios when MG is deactivated.

According to current spec, taking intra-frequency measurement as an example, UE can perform intra-frequency SSB based measurements without measurement gaps for three cases, which is duplicated as following. Except within active BWP, there are two other scenarios in which MG is not necessary: UE indication of ‘no-gap’ and active downlink BWP is initial BWP. The agreements in last meeting may provide the implication that pre-MG is activated for above latter two cases, which is not the case. In our view, all these three scenarios need to be considered for the deactivation of pre-MG. from this point of view, it is proposed to update the agreements for de-activation of pre-MG to capture the case of UE indication of ‘no-gap’ and the case that active downlink BWP is initial BWP.
	TS 38.133

The UE can perform intra-frequency SSB based measurements without measurement gaps if

-
the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or

-
the SSB is completely contained in the active BWP of the UE, or

-
the active downlink BWP is initial BWP


Observation 1: According to current spec, UE can perform intra-frequency SSB based measurements without measurement gaps for three cases: within active BWP, UE indication of ‘no-gap’ , active downlink BWP is initial BWP

Proposal 3: for the agreements on rules of UE autonomous Pre-MG activation/deactivation, it is proposed to update as following (the updated parts are highlighted in yellow):

· 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.

· the UE indicates ‘no-gap’ via intraFreq-needForGap and/or UE supports interFrequencyMeas-NoGap-r16
· the active downlink BWP is initial 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.
Another open issue is the conditions for pre-MG activation/deactivation. In last meeting, it was agreed that additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation, but specific conditions can be further for the rules of UE autonomous activation/deactivation. Except BWP switching, other conditions including adding/removing any measurement object(s), adding/releasing/changing SCell(s), activating/de-activating any Scell(s), and LPP positioning request are FFS. 
For UE autonomous activation/deactivation, the key consideration is whether MG is needed or not. Pre-MG can be deactivated if MG is not required by any of the configured MG, otherwise, Pre-MG is activated. As for the MG is needed or not, it is not only related with the BWP switching, but also depends on the MO configuration, adding/releasing/changing a SCell, activating/de-activating any Scell(s), etc. Since above scenarios have impact on the activation/deactivation of Pre-MG, it is necessary to be considered.
What’s more, in our view, considering above additional conditions will not introduce additional RAN4 work. As agreed in last meeting, the autonomous rules can be summarized as that pre-MG is deactivated if MG is not required by any of the configured measurements, and pre-MG is activated if MG is required by one or more of the configured measurements. UE determines MG is needed or not by taking all the conditions into account. That is to say, the agreed autonomous rules can be reused even consider these additional conditions.

Proposal 4: for the rules of UE autonomous activation/deactivation, except BWP switching, following additional conditions need to be considered:

· adding/removing any measurement object(s)
· adding/releasing/changing SCell(s)
· activating/de-activating any Scell(s)
· LPP positioning 
Proposal 5: with these additional conditions, it is proposed to reuse the agreed autonomous rules, i.e. pre-MG is deactivated if MG is not required by any of the configured measurements, and pre-MG is activated if MG is required by one or more of the configured measurements.  
3. Conclusion
This contribution provides discussion on pre-configured MG pattern(s) per configured BWP. The observations and proposals are:
Proposal 1: UE need to indicate PRS measurement to network. And the existing signalling LocationMeasurementIndication can be used to indicate network either start or stop location related measurement. No need to introduce additional/new indication.  

Proposal 2: it is not necessary that UE should always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG. Whether UE should indicate or not can be considered case by case
· if UE already indicate start and complete of PRS measurement to gNB prior to pre-MG configuration, no need to indicate again

· if UE have not indicated start and complete of PRS measurement to gNB, it is necessary for UE to indicate when it is configured with pre-MG

Proposal 3: for the agreements on rules of UE autonomous Pre-MG activation/deactivation, it is proposed to update as following (the updated parts are highlighted in yellow):

· 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.

· the UE indicates ‘no-gap’ via intraFreq-needForGap and/or UE supports interFrequencyMeas-NoGap-r16
· the active downlink BWP is initial 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.
Proposal 4: for the rules of UE autonomous activation/deactivation, except BWP switching, following additional conditions need to be considered:

· adding/removing any measurement object(s)
· adding/releasing/changing SCell(s)
· activating/de-activating any Scell(s)
· LPP positioning 
Proposal 5: with these additional conditions, it is proposed to reuse the agreed autonomous rules, i.e. pre-MG is deactivated if MG is not required by any of the configured measurements, and pre-MG is activated if MG is required by one or more of the configured measurements.  
Observation 1: According to current spec, UE can perform intra-frequency SSB based measurements without measurement gaps for three cases: within active BWP, UE indication of ‘no-gap’ , active downlink BWP is initial BWP
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