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1	Introduction
In this paper we discuss the ASN.1 review comment RIL#N043 on Location Measurement Indication procedure and related ASN.1 change required to support indication of need for measurement gaps for NR inter-frequency RSTD measurement by UE.
2	Background
The following is the comment N043 for reference:
[image: ]  
3	Discussion
3.1	DL reference signal time difference (DL RSTD)
In Rel-16, the NR UE can perform DL RSTD measurement based on DL PRS signals. In RRC_CONNECTED, the UE can perform this measurement either as an intra-frequency measurement or as an inter-frequency measurement. The following is the definition of DL RSTD from TS 38.215 v16.1.0:
	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the positioning node j and the reference positioning node i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



[bookmark: _GoBack]The UE requires measurement gaps to perform DL RSTD measurement on a NR carrier frequency that is different from the serving carrier frequency. The Location Measurement Indication procedure is used by the UE to indicate to gNB the need for measurement gaps but this procedure currently does not support indication of need for measurement gaps for the purpose of doing NR inter-frequency RSTD measurement. In the annex of this paper we provide a text proposal for TS 38.331 to address the RIL issue N043 for consideration.
Proposal 1: Extend the RRC LocationMeasurementInfo IE and add nr-InterFreqRSTD to allow the UE to indicate need for measurement gaps for NR inter-frequency RSTD measurement. Implement the text proposal shown in annex in to the latest version of 38.331 ASN1 Review File.
Proposal 2: Send LS to RAN4 (cc: RAN1) to confirm the maximum number of frequency layers (maxInterFreq-RSTD-Freq) supported for inter-frequency RSTD measurements.
4	Conclusion
Proposal 1: Extend the RRC LocationMeasurementInfo IE and add nr-InterFreqRSTD to allow the UE to indicate need for measurement gaps for NR inter-frequency RSTD measurement. Implement the text proposal shown in annex in to the latest version of 38.331 ASN1 Review File.
Proposal 2: Send LS to RAN4 (cc: RAN1) to confirm the maximum number of frequency layers (maxInterFreq-RSTD-Freq) supported for inter-frequency RSTD measurements.
Annex
Text proposal for TS 38.331.
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5.5.6	Location measurement indication
[bookmark: _Toc20425822][bookmark: _Toc29321218][bookmark: _Toc36756828][bookmark: _Toc36836369][bookmark: _Toc36843346][bookmark: _Toc37067635]5.5.6.1	General


Figure 5.5.5.1-1: Location measurement indication
The purpose of this procedure is to indicate to the network that the UE is going to start/stop location related measurements (eutra-RSTD or nr-InterFreqRSTD) which require measurement gaps or start/stop detection of subframe and slot timing detection towards E-UTRA (eutra-FineTimingDetection) which requires measurement gaps. UE shall initiate this procedure only after successful AS security activation.
NOTE:	It is a network decision to configure the measurement gap.
[bookmark: _Toc20425823][bookmark: _Toc29321219][bookmark: _Toc36756829][bookmark: _Toc36836370][bookmark: _Toc36843347][bookmark: _Toc37067636]5.5.6.2	Initiation
The UE shall:
1>	if and only if upper layers indicate to start performing location measurements or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2>	initiate the procedure to indicate start;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.
1>	if and only if upper layers indicate to stop performing location measurements or stop subframe and slot timing detection towards E-UTRA:
2>	initiate the procedure to indicate stop.
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.
[bookmark: _Toc20425824][bookmark: _Toc29321220][bookmark: _Toc36756830][bookmark: _Toc36836371][bookmark: _Toc36843348][bookmark: _Toc37067637]5.5.6.3	Actions related to transmission of LocationMeasurementIndication message
The UE shall set the contents of LocationMeasurementIndication message as follows:
1>	if the procedure is initiated to indicate start of location related measurements:
2>	if the procedure is initiated for RSTD measurements towards E-UTRA:
3>	set the measurementIndication to the eutra-RSTD according to the information received from upper layers; 
2>	if the procedure is initiated for RSTD measurements towards another NR frequency layer:
3>	set the measurementIndication to nr-InterFreqRSTD according to the information received from upper layers;
1>	else if the procedure is initiated to indicate stop of location related measurements:
2>	set the measurementIndication to the value release;
1>	if the procedure is initiated to indicate start of subframe and slot timing detection towards E-UTRA:
2>	set the measurementIndication to the value eutra-FineTimingDetection;
1>	else if the procedure is initiated to indicate stop of subframe and slot timing detection towards E-UTRA:
2>	set the measurementIndication to the value release;
1>	submit the LocationMeasurementIndication message to lower layers for transmission, upon which the procedure ends.
[bookmark: _Toc20425885][bookmark: _Toc29321281][bookmark: _Toc36756999][bookmark: _Toc36836540][bookmark: _Toc36843517][bookmark: _Toc37067806]
–	LocationMeasurementIndication
The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
LocationMeasurementIndication message
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINDICATION-START

LocationMeasurementIndication ::=   SEQUENCE {
    criticalExtensions                      CHOICE {
        locationMeasurementIndication               LocationMeasurementIndication-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

LocationMeasurementIndication-IEs ::=       SEQUENCE {
    measurementIndication                       SetupRelease {LocationMeasurementInfo},
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}                                                              OPTIONAL
}

-- TAG-LOCATIONMEASUREMENTINDICATION-STOP
-- ASN1STOP


[bookmark: _Toc20425996][bookmark: _Toc29321392][bookmark: _Toc36757150][bookmark: _Toc36836691][bookmark: _Toc36843668][bookmark: _Toc37067957]–	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.
[bookmark: _Hlk4443574]LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START

LocationMeasurementInfo ::=     CHOICE {
        eutra-RSTD                  EUTRA-RSTD-InfoList,
        ...,
        eutra-FineTimingDetection    NULL,
        nr-InterFreqRSTD-r16            NR-InterFreqRSTD-InfoList-r16
}

EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info
NR-InterFreqRSTD-InfoList-r16 ::= SEQUENCE (SIZE (1..maxInterFreq-RSTD-Freq)) OF NR-InterFreqRSTD-Info-r16

EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}

NR-InterFreqRSTD-Info-r16 ::= SEQUENCE {
    carrierFreq-r16                 ARFCN-ValueNR,
    measPRS-Offset-r16              INTEGER (0..39),
    ...
}

-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP

	LocationMeasurementInfo field descriptions

	carrierFreq
The EARFCN value of the E-UTRA or NR 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 frequency layer or another NR frequency layer. 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.
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Conclusion]:

[Description]: LocationMeasurementInfo needs extension to support NR inter-frequency RSTD measurement
indication. In Rel-16 the both Inter-RAT and Inter-frequency DL RSTD measurement are supported in
RRC_CONNECTED.

[Proposed Change]: Extend LocationMeasurementInfo to include nr-InferFregRSID. It should be of type NR-
InterFreqRSTD-InfoList-r16 and mirror the ASN.1 definition for EUTRA-RSTD-InfoList. Some changes are
needed to the field definitions of carrierFreq and measPRS-Offset along with some procedure text changes in
Section 5.5.6. We will submit a discussion paper with text proposal under agenda item 6.8.2.2 (for NR
positioning WI session)

[Comments]:
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