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1. Introduction
In R17, one WI about measurement Gap enhancement is setup and the following measurement gap enhancement are considered:

· Pre-configured MG pattern(s) per configured BWP (fast MG configuration)
· Multiple concurrent and independent MG patterns
· Network Controlled Small Gap (NCSG)
In this paper, we would like to discuss pre-configured MG and co-existing with legacy MG. 
2. Discussion on Pre-configured MG
	· Pre-configured MG(s) are configured per UE or per FR and cannot be changed after BWP switching

· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs

· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 

· The exact signalling can be designed by RAN2 


	· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 

· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 

· NW can control activation/deactivation of pre-configured MG 

· RRC-based activation/deactivation method is supported. 

· Network can indicate active/deactive status per BWP

· Details of signalling are FFS.

· FFS if MAC CE based activation/deactivation method is supported

· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided

· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed

· Status of pre-configured MG is not fixed after RRC configuration
· FFS: how UE determines the status (active/deactive)


In RAN4 LS [1], RAN 4 indicates that pre-configured MG is configured by RRC message and the common parameters of pre-configured MG are same as legacy MG.
Currently, the measurement gap is configured in RRCReconfiguration( MeasConfig( measGapConfig.

	MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    ...,

    [[

    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M

    ]]

}

GapConfig ::=                       SEQUENCE {

    gapOffset                           INTEGER (0..159),

    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},

    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},

    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},

    ...,

    [[

    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC

    ]],

    [[

    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS

    ]]

}


We cannot see the necessary to introduce new message to configure pre-configured MGs, the pre-configured MGs are still used for RRM measurement. So it is reasonable to configure the pre-configured MGs also in RRCReconfiguration( MeasConfig. 
Proposal 1: Pre-configured MGs are configured in RRCReconfiguration( MeasConfig if necessary.

Proposal 2: The configuration of pre-configured MG is MeasGapConfig IE.
If we define one MG as one per UE Gap or one pair of FR1 gap + FR2 Gap. It is not clear how many preconfigure MG will be configured for UE and it is also not clear what is the relationship between pre-configured Gap and legacy Gap. Whether we can consider legacy gap as pre-configured gap or whether legacy Gap can also be activation/deactivation as pre-configured gap.
Proposal 3: Response LS to RAN4 to confirm the following questions:

-
How many preconfigure MG will be configured for UE?
-
Whether we can consider legacy gap as pre-configured gap or whether legacy Gap can also be activation/deactivation as pre-configured gap?
In RAN4 LS, the pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch and the network will control activation/deactivation of pre-configured MG. Each CC’s BWP will be configured with on flag by network to control whether the activation/deactivation function of pre-configured gap is enabled. The default state of pre-configured gap is activated. It means the UE will stop transmission/reception during Gap duration if Gap is activated for this BWP.
Proposal 4: Each CC’s BWP will be optional configured with on flag by network to control whether the activation/deactivation function of pre-configured gap is enabled. The default state of pre-configured gap is activated if not configured.
Whether it is necessary to change the flag via L2 signalling, i.e. MAC CE. In our understanding, the RRM configuration, MG and BWP configuration are configured in RRC signalling, the network will know how to set the flag according to the RRM configuration and BWP. So it seems no reason to change the flag without change RRM configuration and/or BWP configuration.
Proposal 5: MAC CE based activation/deactivation method is not supported.
In RAN4 LS, RAN4 agreed that the pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch. However, the BWP switching may be caused by the following cases, and it is not clear whether case 3 and case 4 will result in pre-configured Gap activation/deactivation.
Case 1: DCI

Case 2: timer-based BWP switching to default BWP or initial BWP.

Case 3: RRC based BWP switching, e.g. first active DL BWP after RRC configuration reception or SCell activation.
Case 4: BWP switching due to RACH procedure, e.g. no RACH resource in current active BWP and switching to initial BWP for RACH procedure.
Proposal 6: Send LS to RAN4 to confirm whether following BWP switching cases will impact pre-configured Gap activation/deactivation.
· RRC based BWP switching, e.g. first active DL BWP after RRC configuration reception or SCell activation.

· BWP switching due to RACH procedure, e.g. no RACH resource in current active BWP and switching to initial BWP for RACH procedure.
3. Conclusions

Based on the discussion above, we propose:
Proposal 1: Pre-configured MGs are configured in RRCReconfiguration( MeasConfig if necessary.

Proposal 2: The configuration of pre-configured MG is MeasGapConfig IE.
Proposal 3: Response LS to RAN4 to confirm the following questions:

-
How many preconfigure MG will be configured for UE?
-
Whether we can consider legacy gap as pre-configured gap or whether legacy Gap can also be activation/deactivation as pre-configured gap?
Proposal 4: Each CC’s BWP will be optional configured with on flag by network to control whether the activation/deactivation function of pre-configured gap is enabled. The default state of pre-configured gap is activated if not configured.

Proposal 5: MAC CE based activation/deactivation method is not supported.
Proposal 6: Send LS to RAN4 to confirm whether following BWP switching cases will impact pre-configured Gap activation/deactivation.
· RRC based BWP switching, e.g. first active DL BWP after RRC configuration reception or SCell activation.

· BWP switching due to RACH procedure, e.g. no RACH resource in current active BWP and switching to initial BWP for RACH procedure.
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