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Introduction
In last meeting RAN4 made good progress in defining pre-configured measurement gaps definition, activation and deactivation procedures. 
In this contribution we provide our view on the open issues of the definition of pre-configured MG and their activation and deactivation procedures.   
Discussion
In last meeting one of the open issue discussed was the unified abbreviation to be used for pre-configured measurement gap. Following options were considered.
· Option 1: P-MG
· Option 2: Pre-MG
Among option 1 and option 2 we prefer option 2 as it is more intuitive abbreviation for pre-configured MG. 
Proposal 1: RAN4 to agree “Pre-MG” as the unified abbreviation of pre-configured measurement gap.
Another issue which was discussed was usage scenarios for pre-configured MG. following WF was agreed in last meeting. 
· Pre-configured MG for SSB measurements shall be configured.
· FFS whether the pre-configured MG shall be configured for PRS measurement
· FFS whether the pre-configured MG shall be configured for CSI-RS L3 measurement

In our understanding, main motivation for introducing pre-configured MG was to dynamically activate/deactivate a MG with BWP switching. That means a MG which may be needed to make measurements before BWP switch may not be needed to make measurements after BWP switch and vice-versa. To determine whether CSI-RS and PRS measurements can be configured with pre-configured MG, we can look whether their activation/deactivation is possible/needed with BWP switching. That means we need to look at whether they can be measured without gap in one BWP and with gap in other BWP. 
In Rel-16, CSI-RS measurement requirements are only defined for intra-freq without gap and inter-freq with gap. That means an intra-freq CSI-RS measurements cannot be measured with gap as the requirements are not defined in Rel-16 and inter-freq CSI-RS measurements cannot be measured without gap. That means pre-configured MG motivation is not satisfied for CSI-RS measurements.  Hence in our understanding unless requirements for intra-freq with gap and inter-freq without gap defined, we do not really see the need for CSI-RS measurements to be pre-configured.
In Rel-16, PRS measurements can only be measured using MG. Since PRS measurements always be measured with gaps, after BWP switch also they cannot be measured without gaps. Hence there is no use in pre-configuring PRS measurements.
Based on the above analysis we make following proposal.
Proposal 2: Pre-configured MG shall not be configured for PRS measurement and CSI-RS L3 measurement.
	Configuration of pre-configured MG
In last meeting [2] primarily following definition options were agreed.
· Pre-configured MG(s) are configured per UE or per FR
· FFS if pre-configured MGs can be additionally configured per BWP
In our understanding pre-configured MG configured only per UE or per FR are not useful in all the scenarios. Since RAN4 was working on measurement gap enhancements RAN4 should look at a solution which are useful in all scenarios. One such solution is configuring pre-configured MG per BWP.
Benefits of configuring pre-configured MG per-BWP is analysed below. Further to compare the benefits this method offers, we analyse both the methods using an example below. In the example we consider UE is configured to measure SSB on f1 and f2 and UE is configured with four BWP as shown in figure 1.
Figure 1: When preconfigured MG are configured per BWP


When pre-configured MG are configured per BWP: As shown in figure 1, when UE is operating on BWP1 let us say UE needs MG1 to measure both the SSB. When UE is switched to BWP2, UE needs MG2 to measure SSB on f2 and UE can measure SSB on f1 without any MG. When UE is switched to BWP3, UE needs MG3 to measure SSB on f1 and SSB on f2 can be measured without any MG. When UE switched to BWP4 UE do not need any MG to measure SSB on f1 and f2.
When pre-configured MG are configured as legacy MG and they may be ON/OFF after BWP switch:
As shown in figure 2, when UE is operating on BWP1 let us say UE needs MG1 to measure both the SSB. When UE is switched to BWP2, UE still needs MG1 to measure SSB on f2 though UE can measure SSB on f1 without any MG. When UE is switched to BWP3, UE still needs MG1 to measure SSB on f1 though SSB on f2 can be measured without any MG. When UE switched to BWP4 UE do not need any MG to measure SSB on f1 and f2.
If we compare both the methods, since MG is not as per BWP configuration, MGL and MGRP in option 2 are higher and thereby resulting in lesser efficiency of measurement gap configuration. In some scenarios where better efficiency is required it is beneficial to configure pre-configured MG per BWP.
Based on the above analysis we feel option 1 to be additionally preconfigured per BWP. 
Proposal 3: RAN4 to agree that Pre-configured MGs are additionally configured per BWP. 

 Figure 2: Preconfigured MG are configured as legacy MG and MG is ON/OFF after BWP switch

	Activation and deactivation procedure
In last meeting following WF [2] is agreed for activation and deactivation procedure for pre-configured MG.
· The conditions to activate/de-activate the Pre-configured MG are:
· BWP switching
· For activation decision, MO configured can perform gapless measurement before BWP switching but not after BWP switching. For deactivation decision, MO configured can perform gap with measurement before BWP switching but cannot after BWP switching.
· Other conditions are not precluded 
· FFS on whether NW can fully control the pre-configured MG being activated/deactivated
· FFS on how pre-configured MGs can be activated/deactivated:
· Option 1 Autonomously/implicitly triggered by condition change
· Option1a Autonomously triggered by BWP switching DCI/timer but explicitly directed according to the pre-configured ON/OFF state/bit for the target BWP
· Option 2: If the use case of MG pattern change following BWP switch is considered, to activate/deactivate the pre-configured MG by the network indication
FFS on evaluation on MG activation/deactivation mechanism 

As discussed above, in our view MGP can be additionally configured per a BWP and when UE is operating in a particular BWP, the MGP configured for the particular BWP should be considered to be active. Further in our understanding there may be scenario where a BWP may not be configured with a MGP, then it should be understood that NO MG is needed for UE when operating in that BWP. Since our assumption is MGP is configured for a BWP, our understanding is BWP switch can itself act as an activation or deactivation procedure. That means explicit activation/deactivation procedure is not needed. In other words, it can be considered as an implicit activation/deactivation. 
Proposal 4: RAN4 to agree that pre-configured MG is activated/deactivated autonomously/implicitly with BWP switching.
 	MG activation/deactivation delay
Legacy MG are configured through RRC reconfiguration. RRC reconfiguration delay is long enough for any measurement gap activation or deactivation delay. Pre-configured MG are configured through RRC reconfiguration and activated or deactivated with DCI/Timer BWP switching. In our understanding MG settings change such as MGL, MGRP and offset change in measurement engine may not take much time. Hence we feel that it can be completed within the BWP switching delay itself.
Proposal 5: RAN4 to agree that delay of MG (de)activation is same as that of BWP switching. 
1. Conclusion
In this contribution, we discussed measurement gap enhancements using pre-configured measurement gaps and made the following proposals:
Proposal 1: RAN4 to agree “Pre-MG” as the unified abbreviation of pre-configured measurement gap. 
Proposal 2: Pre-configured MG shall not be configured for PRS measurement and CSI-RS L3 measurement.
Proposal 3: RAN4 to agree that Pre-configured MGs are additionally configured per BWP.
Proposal 4: RAN4 to agree that pre-configured MG is activated/deactivated autonomously/implicitly with BWP switching
Proposal 5: RAN4 to agree that delay of MG (de)activation is same as that of BWP switching. 
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