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1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. At RAN4 98e meeting initial study on this WI has been carried on. In this contribution, we provide our further study on pre-configured MG patterns.
2. Discussion
The objective of Pre-configured MG pattern(s) (fast MG configuration) study is copied below [1]: 
Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 

· RRM requirements for pre-configured MG pattern(s) [RAN4]

· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration

· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch

· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period

· Specification of applicability of pre-configured MG pattern(s) [RAN4]

· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input
At RAN4 89e meeting, the following agreements are achieved. 

· Further study the following procedures for pre-configured MGs:

· 1. (Re)Configuration of the pre-configured MG

· FFS if specific procedure for activation after the RRC configuration is needed

· 2. Activation the pre-configured MG following a DCI or timer-based BWP switch

· 3. Deactivation the pre-configured MG following a DCI or timer-based BWP switch

· Note 1: The conditions and details of each procedure are FFS

· Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 

· Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.

Besides these agreements, a few aspects related to this topic have been discussed however there were not any agreements. Here we provide our further considerations on the following aspects. 
How to configured pre-configured MGs
Regarding this question, the following two options have been discussed:

· 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.

Regarding this question, basically for Rel-15/16 UE, the SSB based measurement would need MG if the active BWP doesn’t contain the target SSB. And a BWP switch can be triggered through DCI, MAC-CE, timer or RRC. For a BWP switch triggered by DCI or MAC-CE, it is possible that at the frequency domain, the BWP after a BWP switch covers the SSB of MO. In this scenario measurement gap is not required to perform RRM measurement on that MO. However that UE has still to use its previous measurement gap configuration since the measurement gap configuration is done through RRC signalling. Of course the other way is also possible, i.e., the BWP before a BWP switch contains the SSB of MOs whereas the BWP after a BWP switch does not cover SSB of MOs at the frequency domain, which leads to the change of necessity of gap usage. If pre-configured MG is used the intention is to improve the operating efficiency through an activation/deactivation procedure. This means the MG configuration procedure can still reuse the already existing MG configuration mechanism and we have the following proposal:

Proposal 1: for the pre-configured MG configuration, use R15/16 legacy MGs configuration mechanism    
How to determine the pre-configured MG be activated/deactivated?

Fundamentally, for a particular BWP, whether the pre-configured MG to be activated/deactivated should be fully determined by the frequency domain relationship between BWP and related measurement objects, for example, whether the SSB of a measurement object is fully covered by BWP bandwidth. The network side has all information of configured measurement objects and BWP of a UE hence the network can deduce whether a measurement gap is required by a particular BWP when measuring a particular measurement object. 
Observation 1: for the fundamental case where only one BWP and only one measurement object, the network can deduce whether a measurement gap is required by a particular BWP when measuring a particular measurement object.
When consider multiple objects, a measurement gap is required if the SSB/CSI-RS of any one measurement object  is not covered by the BWP at the frequency domain. In this case it is still possible that this BWP can measure other objects without using gap when the SSB/CSI-RS of these measurement objects are covered by the BWP at the frequency domain. However since a measurement gap is used anyway, the benefit is limited when further differentiating whether gap is used or not for these measurement objects which could be measured without gap. Hence we have the following proposal:

Proposal 2: the pre-configured MG is deactivated only when all MOs can be measured without gap. Otherwise the pre-configured MG should be used.    
Based on aforementioned analysis, for a particular BWP, under particular measurement objects being configured, the activated/deactivated status of pre-configured gap for that BWP can be determined based on proposal 2 by the network. 

Proposal 3: for a BWP, under a measurement object set, the activated/deactivated status of pre-configured gap for that BWP can be determined by the network based on the following rule: the pre-configured MG is deactivated only when all MOs can be measured without gap. Otherwise the pre-configured MG should be used.  
The next question is how to delivery those information deduced by the network to related UE. Using legacy R15/R16 as the base, extra information which includes the activated/deactivated status of pre-configured gap for all BWP can be included into the measurement configurations.
Proposal 4: Using legacy R15/R16 as the base, extra information which includes the activated/deactivated status of pre-configured gap for all BWP can be included into the measurement configurations.
How to activate/deactivate pre-configured MGs 
Regarding this issue, several options have been discussed during previous RAN4 meeting. Based on proposal 3 and 4, the straightforward way is option 1 in the [2], i.e., the pre-configured MG activation/deactivation is autonomously/implicitly triggered by a BWP switching. 
Proposal 5: the pre-configured MG activation/deactivation is autonomously/implicitly triggered by a BWP switching.
3. Conclusion
In this contribution, we provide our further considerations for the Pre-configured MG pattern(s) (fast MG configuration) item and have the following proposals:
Proposal 1: for the pre-configured MG configuration, use R15/16 legacy MGs configuration mechanism    

Proposal 2: the pre-configured MG is deactivated only when all MOs can be measured without gap. Otherwise the pre-configured MG should be used.    

Proposal 3: for a BWP, under a measurement object set, the activated/deactivated status of pre-configured gap for that BWP can be determined by the network based on the following rule: the pre-configured MG is deactivated only when all MOs can be measured without gap. Otherwise the pre-configured MG should be used.

Proposal 4: Using legacy R15/R16 as the base, extra information which includes the activated/deactivated status of pre-configured gap for all BWP can be included into the measurement configurations.

Proposal 5: the pre-configured MG activation/deactivation is autonomously/implicitly triggered by a BWP switching.
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