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Introduction
In last meeting pre-configured measurement gaps definition, activation and deactivation procedures are understood differently by different companies. 
In this contribution we provide our view on the definition of pre-configured MG and their activation and deactivation procedures.   
Discussion
	Definition of pre-configured MG
Before discussing the pre-configured MG, we first look at the motivation for introducing this feature in Rel-17. In Rel-15 and Rel-16 a single MG may be configured for a UE. The single MG may be a per-FR gap (gapFR2 or gapFR1) or per-UE gap (gapUE). Whenever there is a BWP switch, sometimes gNB may have to reconfigure the MeasConfig according to the reference signals configured. Since measurement gap configuration is performed through RRC reconfiguration, in worst case gNB may have to perform RRC reconfiguration to change the measurement gap configuration after BWP switch. Since this involves additional signalling overhead and additional delay of configuring and reconfiguring measurement gaps, pre-configured MG improves the efficiency of measurement gap configuration.
In last meeting [2] primarily following two definition options were discussed.
· FFS on how pre-configured MGs can be configured:
· Option 1. Pre-configured MGs are configured per BWP
· Option 2. Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern
· Opiton 2. Pre-configured MG is the RRC configured MG in Rel-15, and it may be ON/OFF after BWP switch.
In our understanding pre-configured MG should aim to improve the MG configuration for UE in different BWP operation. One method of configuring measurement gaps for a UE is configuring MG per BWP and whenever a UE switched to a particular BWP, UE can activate the MG configured for the particular BWP. This way gNB can avoid MG reconfigurations after the BWP switch. 
Other method being discussed was, the RRC configured per-UE or per-FR measurement gaps which may be ON/OFF after every BWP switch. That means there is no MG per BWP but whether MG should be ON or OFF based on BWP configuration can be configured. 
To understand which method performs the intended operation more efficiently, 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. 
Based on the above analysis we prefer option 1 to be adapted for preconfigured MG definition. 
Proposal 1: Pre-configured MGs are configured per BWP. 

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

Another issue discussed was the relation between newly introduced pre-configured MG and legacy MG. In our understanding when there is a MG for a BWP in RRC reconfiguration, UE uses that particular MG. If there are no MG configured for a BWP then in that BWP legacy MG (which may be something like default MG when no specific MG is configured for a BWP) can be used. Based on this analysis we make following proposal.
Proposal 2: Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern.
	Activation and deactivation procedure
In last meeting following WF [2] is agreed for activation and deactivation procedure for pre-configured MG.
· FFS on in which cases the pre-configured MGs shall be activated
· Option 1. Depending on both BWP switching and MOs configured
· FFS on how pre-configured MGs can be activated/deactivated:
· Option 1: Autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Option 1a: A per-UE or per-FR MG is (de)activated following a BWP switch as follows:
· If MG is not required by any of the configured MOs, the MG is deactivated 
· If MG is required by one or more of the configured MOs, the MG is activated
· Option 2: Either network centralized or UE centralized rules will work. 
· Option 3: RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
· FFS on evaluation on MG activation/deactivation mechanism 
· FFS on Signaling to activate (enable) the pre-configured MGs 

As discussed above, in our view MGP can be 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 3: 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 4: 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: Pre-configured MGs are configured per BWP. 
Proposal 2: Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern.
Proposal 3: RAN4 to agree that pre-configured MG is activated/deactivated autonomously/implicitly with BWP switching.
Proposal 4: RAN4 to agree that delay of MG (de)activation is same as that of BWP switching. 
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