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Introduction
Measurement gap enhancement WI aims to enhance the current measurement gap design and the following are considered:
· Pre-configured MG pattern(s) per configured BWP (fast MG configuration)
· Multiple concurrent and independent MG patterns
· Network Controlled Small Gap (NCSG)
As per the WI [1], the work on all objectives should consider UEs in RRC CONNECTED mode only. The work includes EN-DC, NE-DC, NR-NR DC and standalone operations and includes both per-FR MG capable UE and per-UE MG capable UE.
For pre-configured MG pattern(s) per configured BWP (fast MG configuration) RAN2 scope involves 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.
RAN4 has send an LS to RAN2 in this regard in [2]
Discussion
Configuration and Release 
Preconfigured measurement gaps (pre-MG or preconfigured MG) have similar configuration parameters like MGRP, MGL etc. as legacy measurement gaps. All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured measurement gaps also. Further, preconfigured MG can be configured per-UE or per-FR just like the legacy Release 16 measurement gaps. In short, preconfigured measurement gaps are similar to the legacy measurement gaps with the main difference that they are not always-on. 
RAN2 discussed pre-MG during RAN2#116e and has made the following agreements.
At least case 5 is supported for pre-configured gap. FFS for case 4.
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activate/deactivate gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.

Case 5 corresponds to UE autonomous control of gap activation while case 4 is the network signalling based gap activation. RAN2 has send an LS indicating the agreements and with further questions.
For the case 5 above, RRC needs to provide a way to distinguish between legacy gap and the preconfigured gap. A single bit of information is sufficient. This information could be added either in MeasGapConfig or GapConfig structures.
Below text shows how this can be done in meagapconfig.
MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    ]],
	[[
	isPreConfigGap						ENUMERATED {true}                                                       OPTIONAL   -- Need R
	]]
}

Below text shows one way of how this can be done in GapConfig.
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
    ]],
	[[

	gapConfig-r17						GapConfig-r17

	]],
}
GapConfig-r17 ::=         SEQUENCE {
	isPreConfigGap						ENUMERATED {true}                                         OPTIONAL   -- Need R
}


If we don’t consider other measurement gap enhancements like multiple measurement gaps and if it is confirmed from RAN4 that preconfigured gaps and legacy gaps won’t coexist, extending the MeasGapConfig could be more suitable. On the other hand, if we consider that there can be a co-existence of multiple measurement gaps with pre-MG, extending gapconfig is preferred. For future extensibility purpose, we prefer to go with this approach.
This will also ensure that preconfigured gaps can be released just like normal measurement gaps. It would be also possible to convert legacy gap to pre-MG using RRC signalling, i.e. legacy reconfiguration.
Proposal 1: Extend GapConfig to include a single bit of information indicating that the gap is a preconfigured gap.
Activation and Deactivation of preconfigured measurement gaps
As discussed earlier, there are two methods under consideration for activation and deactivation of pre-MG- UE autonomous activation and deactivation and RRC signalling based activation/deactivation. If the activation and deactivation is based on UE autonomous detection of whether there is a need for gap, the condition for such detection can be explicitly mentioned in the specification, for e.g. in RAN4 specs like TS38.133. From RAN2#116e, network controlled activation and deactivation (case 4) is still FFS.
If RAN2 decides to support case 4-i.e. pre-MG activation by network signalling, RRC message should indicate whether the pre-MG is activated for each BWP. Similarly, if there is a joint consideration of pre-MG with multiple measurement gaps, BWP configuration also needs to include the list of associated measurement gaps. This could be done by below signaling.
BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
    ...,
    ]],
    [[
    isPre-MGActivated                    ENUMERATED {true}                                                 OPTIONAL,   -- Need R,
	associatedMeasGapList                 SEQUENCE (SIZE (1..maxNrofGapId-r17)) OF MeasGapId-r17                OPTIONAL    -- Need R

	]]
}

Proposal 2: If network signaling based pre-MG activation is supported, BWP configuration indicates whether pre-MG is activated for this BWP.
Dual Connectivity support 
As we understand from RAN4 LS [2], RAN4 is deprioritizing pre-MG for MR-DC. In our view, RAN2 can deprioritize measurement gap enhancement support for EN-DC and NE-DC as this may involve changes in LTE AS. We are open for discussing if support for NR-DC is feasible in R17 from RAN2.
Proposal 3: Deprioritize EN-DC and NE-DC support of pre-MG in R17. RAN2 to discuss if NR-DC support for pre-MG is feasible in R17.
Conclusion
In the previous sections, we have discussed preconfigured measurement gaps and have made following proposals.
Proposal 1: Extend GapConfig to include a single bit of information indicating that the gap is a preconfigured gap.
Proposal 2: If network signaling based pre-MG activation is supported, BWP configuration indicates whether pre-MG is activated for this BWP.
[bookmark: _GoBack]Proposal 3: Deprioritize EN-DC and NE-DC support of pre-MG in R17. RAN2 to discuss if NR-DC support for pre-MG is feasible in R17.
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