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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 concurrent MG and co-existing with legacy MG. 
2. Discussion on Concurrent MG
	For definition of concurrent gaps: 
Agreements: 
· Concurrent gaps are multiple measurement gaps configured by RRC message(s)

· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.

· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.

For applicability and configurations of concurrent gaps: 
Agreements: 
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured

· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.

· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2

· One or more MO(s) for same or different RATs

· SSB and/or CSI-RS in each associated NR MO

· PRS

· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,

· One gap is associated with only LTE measurement 

· One gap is associated with other measurements including NR.

Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)

· SSB, CSI-RS and PRS are treated as different frequency layers

· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.


In RAN4 LS [1], RAN 4 indicates that multiple measurement gaps configured by RRC message.
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 multiple concurrent MGs, the concurrent MGs are still used for RRM measurement. So it is reasonable to configure the concurrent MGs also in RRCReconfiguration( MeasConfig. The configuration of each concurrent MG is MeasGapConfig IE.
Proposal 1: Multiple concurrent MGs are configured in RRCReconfiguration( MeasConfig.

Proposal 2: The configuration of each concurrent MG is MeasGapConfig IE.
The multiple concurrent MGs will be configured to UE in RRC signalling by network, the network will also manage the multiple concurrent MGs, e.g. addition/release MG in concurrent MGs configuration. So it is easy to release the MG from concurrent MGs configuration if there is index for each MG in concurrent MGs configuration.
Proposal 3: Each MG in concurrent MGs configuration will be associated with one ID or index.

Proposal 4: the MG can be added in concurrent MGs configuration and released from concurrent MGs configuration controlled by network.

The legacy MG configuration will co-exist with concurrent MGs configuration and the ID for legacy MG configuration is zero as default value. 
Proposal 5: The legacy MG configuration can co-exist with concurrent MGs configuration and the ID for legacy MG configuration is zero as default value. 

In RAN4 LS [1], RAN 4 indicates that the association between concurrent MGs and frequency layers are configured in RRC signaling. It is not clear how to do the association in RRC signaling.

For RRM measurement configuration configured in RRC signaling, multiple MOs will be configured in RRC signaling, so it is possible to associate each MG in concurrent MGs with multiple MOs in RRC signaling. Different MOs may be in same frequency layer and network will ensure to associate the MOs in same frequency layer with one MG.

However, PRS configuration is configured in LMF and it is transparent to RRC. There are only two gap patterns are used PRS measurement. If Gap 24, Gap 25 is configured in concurrent MGs configuration, one indication can be used to indicate all PRS related measurement will be associated with this MG.
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If one MG in concurrent MGs configuration is only used in LTE RAT, no need to provide MO list related E-UTRAN frequency for the MG. one indication is fine to indicate it and it can also reduce the signaling overhead. The MG associates target measurement objects in different granularity, e.g. NR or LTE, FR1 or FR1, or MO list.
	MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    ...,

    [[

    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M

]]

[[

gapAssociation                          GapAssociation                                              OPTIONAL    -- Need M
]]
}



	GapAssociation ::=                       SEQUENCE {

rRM-Association                      CHOICE{
nR        NULL，
lTE       Null,

fR1       Null

fR2       Null,
cSI-RS     Null,

sSB         Null,
freqlist        SEQUENCE (SIZE (1.. maxNrofObjectId)) OF PUCCH- MeasObjectId,

...
}

pRS-Association         ENUMERATED {true},
...
}


Proposal 6: Each MG will associate target measurement objects in different granularity, e.g. NR or LTE, FR1 or FR1, or MO list, or CSI-RS or SSB.
Proposal 7: One indication will be used for one MG to indicate whether the MG will be used for PRS measurement also.
3. Conclusions

Based on the discussion above, we propose:
Proposal 1: Multiple concurrent MGs are configured in RRCReconfiguration( MeasConfig.

Proposal 2: The configuration of each concurrent MG is MeasGapConfig IE.
Proposal 3: Each MG in concurrent MGs configuration will be associated with one ID or index.

Proposal 4: the MG can be added in concurrent MGs configuration and released from concurrent MGs configuration controlled by network.

Proposal 5: The legacy MG configuration can co-exist with concurrent MGs configuration and the ID for legacy MG configuration is zero as default value. 

Proposal 6: Each MG will associate target measurement objects in different granularity, e.g. NR or LTE, FR1 or FR1, or MO list.
Proposal 7: One indication will be used for one MG to indicate whether the MG will be used for PRS measurement also.
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