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· Measurement gap applicability for NR positioning will be specified in TS 38.133

· Gap sharing between RRM and positioning measurements is based on CSSF defined since Rel-15 of TS 38.133

· The existing Rel-15 measurement gap patterns can still be used for positioning measurements

· In addition to Rel-15 measurement gap patterns, RAN4 agreed on introducing in Rel-16 new measurement gap patterns applicable for UEs configured with NR positioning measurements

· The number of the new measurement gap patterns is 2

· The new measurement gap pattern details will be specified in TS 38.133

· The new measurement gap patterns shall be UE capability

· FFS whether the new GP is applicable for RRM measurement or not
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· UE capability for the new gap pattern
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=================================================FIRST CHANGE=================================================
6.3.2
Radio resource control information elements
–
LocationMeasurementInfo
The IE LocationMeasurementInfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.

LocationMeasurementInfo information element

-- ASN1START

-- TAG-LOCATIONMEASUREMENTINFO-START

LocationMeasurementInfo ::=     CHOICE {

    eutra-RSTD                  EUTRA-RSTD-InfoList,

    ...,

    eutra-FineTimingDetection   NULL,

    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16

}

EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info

EUTRA-RSTD-Info ::= SEQUENCE {

    carrierFreq                 ARFCN-ValueEUTRA,

    measPRS-Offset              INTEGER (0..39),

    ...

}

NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16
NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {

    dl-PRS-ARFCN-PointA-r16             ARFCN-ValueNR,

    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {

        ms20-r16                            INTEGER (0..19),

        ms40-r16                            INTEGER (0..39),

        ms80-r16                            INTEGER (0..79),

        ms160-r16                           INTEGER (0..159),

        ...

    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},

    ...

}

-- TAG-LOCATIONMEASUREMENTINFO-STOP

-- ASN1STOP

	LocationMeasurementInfo field descriptions

	carrierFreq

The EARFCN value of the carrier received from upper layers for which the UE needs to perform the inter-RAT RSTD measurements.

	measPRS-Offset

Indicates the requested gap offset for performing RSTD measurements towards E-UTRA. It is the smallest subframe offset from the beginning of subframe 0 of SFN=0 of the serving cell of the requested gap for measuring PRS positioning occasions in the carrier frequency carrierFreq for which the UE needs to perform the inter-RAT RSTD measurements. The PRS positioning occasion information is received from upper layers. The value of measPRS-Offset is obtained by mapping the starting subframe of the PRS positioning occasion in the measured cell onto the corresponding subframe in the serving cell and is calculated as the serving cell's number of subframes from SFN=0 mod 40.

The UE shall take into account any additional time required by the UE to start PRS measurements on the other carrier when it does this mapping for determining the measPRS-Offset.

NOTE: Figure 6.2.2-1 in TS 36.331[10] illustrates the measPRS-Offset field.

	dl-PRS-ARFCN-PointA

The ARFCN value of the carrier received from upper layers for which the UE needs to perform the NR DL PRS measurements.

	nr-MeasPRS-RepetitionAndOffset

Indicates the gap periodicity in ms and offset in number of subframes of the requested measurement gap for performing NR DL PRS measurements.

	nr-MeasPRS-length

Indicates measurement gap length in ms of the requested measurement gap for performing NR DL PRS measurements.

	nr-CarrierFreq

The ARFCN value of the carrier received from upper layers for which the UE needs to perform the NR DL PRS measurements.


=================================================SECOND CHANGE=================================================
–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.

MeasGapConfig information element

-- ASN1START

-- TAG-MEASGAPCONFIG-START

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                             ENUEMRATED {ms10, ms20}                                             OPTIONAL   -- Need M
    ]]
}

-- TAG-MEASGAPCONFIG-STOP

-- ASN1STOP

	MeasGapConfig field descriptions

	gapFR1

Indicates measurement gap configuration that applies to FR1 only. In (NG)EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 measurement gap). In NE-DC, gapFR1 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR1 gap). In NR-DC, gapFR1 can only be set up in the measConfig associated with MCG. gapFR1 can not be configured together with gapUE. The applicability of the FR1 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapFR2

Indicates measurement gap configuration applies to FR2 only. In (NG)EN-DC or NE-DC, gapFR2 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR2 gap). In NR-DC, gapFR2 can only be set up in the measConfig associated with MCG. gapFR2 cannot be configured together with gapUE. The applicability of the FR2 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In (NG)EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure per UE measurement gap). In NE-DC, gapUE can only be set up by NR RRC (i.e. LTE RRC cannot configure per UE gap). In NR-DC, gapUE can only be set up in the measConfig associated with MCG. If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the per UE measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapOffset

Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range is from 0 to mgrp-1.

	mgl

Value mgl is the measurement gap length in ms of the measurement gap. The measurement gap length is according to in Table 9.1.2-1 in TS 38.133 [14]. Value ms1dot5 corresponds to 1.5 ms, ms3 corresponds to 3 ms and so on. If mgl-r16 is signalled, UE shall use mgl-r16 (with suffix) and ignore the mgl (without suffix).

	mgrp

Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The measurement gap repetition period is according to Table 9.1.2-1 in TS 38.133 [14].

	mgta

Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value ms0 corresponds to 0 ms, ms0dot25 corresponds to 0.25 ms and ms0dot5 corresponds to 0.5 ms. For FR2, the network only configures 0 ms and 0.25 ms. 

	refFR2ServCellIAsyncCA

Indicates the FR2 serving cell identifier whose SFN and subframe is used for FR2 gap calculation for this gap pattern with asynchronous CA involving FR2 carrier(s).

	refServCellIndicator

Indicates the serving cell whose SFN and subframe are used for gap calculation for this gap pattern. Value pCell corresponds to the PCell, pSCell corresponds to the PSCell, and mcg-FR2 corresponds to a serving cell on FR2 frequency in MCG.


	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in (NG)EN-DC / NR SA with asynchronous CA involving FR2 carrier(s), and NE-DC / NR-DC with asynchronous CA involving FR2 carrier(s) if the field refServCellIndicator is set to mcg-FR2. Otherwise, it is absent, Need R.

	NEDCorNRDC
	This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent.


=================================================THIRD CHANGE=================================================
6.3.3
UE capability information elements
–
MeasAndMobParameters
The IE MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility (e.g. handover).

MeasAndMobParameters information element

-- ASN1START

-- TAG-MEASANDMOBPARAMETERS-START

MeasAndMobParameters ::=                    SEQUENCE {

    measAndMobParametersCommon              MeasAndMobParametersCommon              OPTIONAL,

    measAndMobParametersXDD-Diff                MeasAndMobParametersXDD-Diff        OPTIONAL,

    measAndMobParametersFRX-Diff                MeasAndMobParametersFRX-Diff        OPTIONAL
}

MeasAndMobParametersCommon ::=          SEQUENCE {

    supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL,

    ssb-RLM                                 ENUMERATED {supported}                  OPTIONAL,

    ssb-AndCSI-RS-RLM                       ENUMERATED {supported}                  OPTIONAL,

    ...,

    [[

    eventB-MeasAndReport                    ENUMERATED {supported}                  OPTIONAL,

    handoverFDD-TDD                         ENUMERATED {supported}                  OPTIONAL,

    eutra-CGI-Reporting                     ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting                        ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    independentGapConfig                    ENUMERATED {supported}                  OPTIONAL,

    periodicEUTRA-MeasAndReport             ENUMERATED {supported}                  OPTIONAL,

    handoverFR1-FR2                         ENUMERATED {supported}                  OPTIONAL,

    maxNumberCSI-RS-RRM-RS-SINR             ENUMERATED {n4, n8, n16, n32, n64, n96} OPTIONAL
    ]],

    [[

    nr-CGI-Reporting-ENDC                   ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    eutra-CGI-Reporting-NEDC                ENUMERATED {supported}                  OPTIONAL,

    eutra-CGI-Reporting-NRDC                ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NEDC                   ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NRDC                   ENUMERATED {supported}                  OPTIONAL
    ]],

    [[

    reportAddNeighMeasForPeriodic-r16       ENUMERATED {supported}                  OPTIONAL,

    condHandoverParametersCommon-r16        SEQUENCE {

       condHandoverFDD-TDD-r16                  ENUMERATED {supported}              OPTIONAL,

       condHandoverFR1-FR2-r16                  ENUMERATED {supported}              OPTIONAL
    }                                                                               OPTIONAL,

    nr-NeedForGap-Reporting-r16             ENUMERATED {supported}                  OPTIONAL,

    supportedGapPattern-NRonly-r16          BIT STRING (SIZE (10))                  OPTIONAL,

    supportedGapPattern-NRonly-NEDC-r16     ENUMERATED {supported}                  OPTIONAL,

    maxNumberCLI-RSSI-r16                   ENUMERATED {n8, n16, n32, n64}          OPTIONAL,

    maxNumberCLI-SRS-RSRP-r16               ENUMERATED {n4, n8, n16, n32}           OPTIONAL,

    maxNumberPerSlotCLI-SRS-RSRP-r16        ENUMERATED {n2, n4, n8}                 OPTIONAL,

    mfbi-IAB-r16                            ENUMERATED {supported}                  OPTIONAL,

    multipleNS-And-Pmax-IAB-r16             ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting-NPN-r16                ENUMERATED {supported}                  OPTIONAL,

    idleInactiveEUTRA-MeasReport-r16        ENUMERATED {supported}                  OPTIONAL,

    idleInactive-ValidityArea-r16           ENUMERATED {supported}                  OPTIONAL
    ]]

}

MeasAndMobParametersXDD-Diff ::=            SEQUENCE {

    intraAndInterF-MeasAndReport        ENUMERATED {supported}                      OPTIONAL,

    eventA-MeasAndReport                ENUMERATED {supported}                      OPTIONAL,

    ...,

    [[

    handoverInterF                      ENUMERATED {supported}                      OPTIONAL,

    handoverLTE-EPC                     ENUMERATED {supported}                      OPTIONAL,

    handoverLTE-5GC                     ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    sftd-MeasNR-Neigh                   ENUMERATED {supported}                      OPTIONAL,

    sftd-MeasNR-Neigh-DRX               ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    condHandoverParametersXDD-Diff-r16  SEQUENCE {

        condHandover-r16                    ENUMERATED {supported}                  OPTIONAL,

        condHandoverFailure-r16             ENUMERATED {supported}                  OPTIONAL,

        condHandoverTwoTriggerEvents-r16    ENUMERATED {supported}                  OPTIONAL
    }                                                                               OPTIONAL,

    pcellT312-r16                       ENUMERATED {supported}                      OPTIONAL,

    handoverIntraF-IAB-r16              ENUMERATED {supported}                      OPTIONAL,

    eutra-AutonomousGaps-r16            ENUMERATED {supported}                      OPTIONAL,

    eutra-AutonomousGapsNEDC-r16        ENUMERATED {supported}                      OPTIONAL,

    eutra-AutonomousGapsNRDC-r16        ENUMERATED {supported}                      OPTIONAL,

    nr-AutonomousGaps-r16               ENUMERATED {supported}                      OPTIONAL,

    nr-AutonomousGaps-ENDC-r16          ENUMERATED {supported}                      OPTIONAL,

    nr-AutonomousGapsNEDC-r16           ENUMERATED {supported}                      OPTIONAL,

    nr-AutonomousGapsNRDC-r16           ENUMERATED {supported}                      OPTIONAL,

    handoverUTRA-FDD-r16                ENUMERATED {supported}                      OPTIONAL
    ]]

}

MeasAndMobParametersFRX-Diff ::=            SEQUENCE {

    ss-SINR-Meas                                    ENUMERATED {supported}              OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithSSB                    ENUMERATED {supported}              OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithoutSSB                 ENUMERATED {supported}              OPTIONAL,

    csi-SINR-Meas                                   ENUMERATED {supported}              OPTIONAL,

    csi-RS-RLM                                      ENUMERATED {supported}              OPTIONAL,

    ...,

    [[

    handoverInterF                                  ENUMERATED {supported}              OPTIONAL,

    handoverLTE-EPC                                 ENUMERATED {supported}              OPTIONAL,

    handoverLTE-5GC                                 ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    maxNumberResource-CSI-RS-RLM                    ENUMERATED {n2, n4, n6, n8}         OPTIONAL
    ]],

    [[

    simultaneousRxDataSSB-DiffNumerology            ENUMERATED {supported}              OPTIONAL
    ]],

    [[

    nr-AutonomousGaps-r16                           ENUMERATED {supported}              OPTIONAL,

    nr-AutonomousGaps-ENDC-r16                      ENUMERATED {supported}              OPTIONAL,

    handoverUTRA-FDD-r16                            ENUMERATED {supported}              OPTIONAL,

    cli-RSSI-Meas-r16                               ENUMERATED {supported}              OPTIONAL,

    cli-SRS-RSRP-Meas-r16                           ENUMERATED {supported}              OPTIONAL,

    condHandoverParametersFRX-Diff-r16              SEQUENCE {

        condHandover-r16                                ENUMERATED {supported}          OPTIONAL,

        condHandoverFailure-r16                         ENUMERATED {supported}          OPTIONAL,

        condHandoverTwoTriggerEvents-r16                ENUMERATED {supported}          OPTIONAL
    }                                                                                   OPTIONAL,

    pcellT312-r16                                   ENUMERATED {supported}              OPTIONAL,

    interFrequencyMeas-Nogap-r16                    ENUMERATED {supported}              OPTIONAL,

    simultaneousRxDataSSB-DiffNumerology-Inter-r16  ENUMERATED {supported}              OPTIONAL,

    handoverIntraF-IAB-r16                          ENUMERATED {supported}              OPTIONAL,

    idleInactiveNR-MeasReport-r16                   ENUMERATED {supported}              OPTIONAL,

    supportedGapPattern-r16                 
        BIT STRING (SIZE (2))               OPTIONAL
    ]]

}

-- TAG-MEASANDMOBPARAMETERS-STOP

-- ASN1STOP
=================================================END OF CHANGES=================================================
