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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction 
RAN4 has discussed measurement gaps for NR positioning and concluded the following in [1].
· Measurement gap applicability for NR positioning will be specified in TS 38.133[2]
· 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
In this document, some remaining issues on measurement gap configuration and request for NR positioning are discussed.
2. New gap configurations for NR positioning
In our previous contribution [3], we analyzed the problems of the current measurement gap configurations for NR positioning in detail and reached a conclusion that the gap length and repetition period should be extended. Whether to extend the gap length and repetition period is also discussed by RAN4, and they sent LS to RAN2 after the last meeting. Although the meeting reached a conclusion to introduce a new gap pattern, the configuration of the new gap pattern is still unclear. Therefore, for new measurement gap configurations, further conclusions from RAN4 are needed.
Proposal1: 
· RAN2 needs to wait for the further conclusion from RAN4 to extend the MG configuration and requested parameters.
3. Gap request for NR positioning
[bookmark: _Hlk42345539]In TS38.331[4], for gap request, the IE ‘LocationMeasurementInfo’ is updated for the UE to request measurement gaps for NR positioning.
[bookmark: _Hlk4443574]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
reqGapConfig                GapConfig
}
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
NR-PRS-MeasurementInfo-r16 ::= 	SEQUENCE {
[bookmark: _Hlk42844444]	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, spare1, spare2},
    ...
}
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
    ]]
}
-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP
Furthermore, the corresponding descriptions are as follows.

	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.

	Gapconfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps



When UE requests MG, the signalling may include the absolute frequency for PRS measurement in each positioning frequency layer. In positioning assistant data from LPP, the parameter ‘dl-PRS-PointA’ is defined to describe the the absolute frequency of the reference resource block in each positioning frequency layer. Therefore, for simplicity, we also support reusing ‘dl-PRS-PointA’ as the absolute carrier frequency received from upper layers when UE requests measurement gap. 
Furthermore, in the descriptions of ‘LocationMeasurementInfo’, it is no need to list the descriptions of ‘nr-CarrierFreq’. Therefore, we propose to delete the description of ‘nr-CarrierFreq’. 
Proposal 2: 
· Reuse the parameter ‘dl-PRS-PointA’  in LPP as the absolute carrier frequency received from upper layers when UE requests measurement gap.
Proposal 3: 
· Delete the description of ‘nr-CarrierFreq’ in ‘LocationMeasurementInfo field descriptions’.
4. UE capability on new gap patterns for NR positioning
According to the LS sent by RAN4, 2 new gap patterns are introduced and new gap patterns shall be UE capability. The UE needs to report the capability whether it supports new measurement gaps to the network. Therefore, from the perspective of RAN2, new UE capability should be captured in TS38.331. From example, increase the length of bitstring by 2bit which is used to describe capability of gap pattern.

Proposal 4: 
· Adopt new measurement gap patterns as UE capability.
5. Conclusion
Based on the discussion above, we propose the following:
Proposal1: 
· RAN2 needs to wait for the further conclusion from RAN4 to extend the MG configuration and requested parameters.
Proposal 2: 
· Reuse the parameter ‘dl-PRS-PointA’ in LPP as the absolute carrier frequency received from upper layers when UE requests measurement gap.
Proposal 3: 
· Delete the description of ‘nr-CarrierFreq’ in ‘LocationMeasurementInfo field descriptions’.
Proposal 4: 
· Adopt new measurement gap patterns as UE capability.
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Annex A :
TP for ‘LocationMeasurementInfo field descriptions’ in TS38.331
	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. The value can be indicated by parameter ’dl-PRS-PointA-r16’ in TS37.355.

	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.

	Gapconfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps



Annex B
TP for UE capability for new gap patterns in TS38.331

MeasAndMobParametersCommon ::=          SEQUENCE {
    supportedGapPattern                     BIT STRING (SIZE (2224))                  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 {
[bookmark: _Hlk37234802]       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 (1210))                  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
    ]]
}

