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1 Introduction
In RAN4#98bis-e several open issues for RSTD measurement requirements were identified. In this contribution, we discuss further the open issues on RSTD measurement requirements.
2 Measurement period when PRS-RSRP configured for another method
The options were discussed regarding when PRS-RSRP configured for another method [2]:
· Measurement period when configured with PRS-RSRP: PRS-RSRP configured for another positioning method
· Option 1 (CATT, Intel, OPPO, vivo)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2 (HW, CATT)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
· Option 3 (Ericsson, Nokia)
· UE behavior when RSTD is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for RSTD (configured without RSTD): the RSTD measurement continues over the entire PRS-RSRP measurement period
· Option 4 (QC, vivo, Nokia)
· Measurement periods for different positioning methods are independent.
· Option 5 (Ericsson)
· Clarify in the spec that when PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
It is possible that the UE is configured with PRS-RSRP with a positioning method (e.g. NR DL-AoD) while RSTD is always configured with NR DL-TDOA. In this case the assistance data for the two cases (e.g. NR DL-AoD and NR DL-TDOA) are different. While RSTD and PRS-RSRP may be measured on the same PRS depending on the assistance data. However, they may not be measured over the same period. Therefore, this aspect needs to be 

· Proposal 1: When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
3 RSTD measurement period under gap reconfiguration

Following was discussed regarding the measurement gap reconfiguration while the UE is performing PRS measurements in NR:
· MG reconfiguration per UE request
· Option 1 (QC, CATT, HW, Ericsson)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”
· Option 2a (CATT)
· FFS whether to specify precisely how much to extend the measurement period when MGs are reconfigured during the measurement period.
· Option 2b (HW, Ericsson, QC)
· Do not specify the exact extension due to MG reconfiguration.
· Option 3 (vivo, OPPO, Nokia)
· Measurement period may be prolonged or restarted, and more discussions are needed.
MG reconfiguration not per UE request
Option 1 (QC)
Measurement requirements do not apply.
Option 1a (CATT, HW)
Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration.
Option 2 (vivo, Intel, Nokia, Ericsson)
Same requirements as MG reconfiguration based on UE request.
The UE requests the measurement gaps for PRS measurements by sending RRC message to the gNB as shown below. The requests may also include the MGL:
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-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},
    ...

}

The UE can also indicate when the UE stops the PRS measurements by sending LocationMeasurementIndication message via RRC to the network.

It is up to the network whether to configure or deconfigure the gaps and also the gap pattern is decided by the network when configured. In our view the gap can also be reconfigured by the network during the PRS measurement period, which can be quite long.
For example if initially the GP#25 is used for PRS measurements then LTE measurement cannot be done. If the LTE measurements are needed, then the gNB may reconfigure the gaps e.g. from GP# 25 to GP#24. 
There will be an additional delay in reconfiguring the measurement gaps. However, the time to configure or reconfigure the gaps is not specified and therefore cannot be quantified. Therefore, the measurement period under reconfiguration of the measurement gaps cannot be quantified. There is no difference whether the gap is reconfigured autonomously by the gNB or based on request from the UE.

· Observation 1: Network can reconfigure the measurement gaps anytime.

· Observation 2: The time period required to configure or reconfigure measurement gaps is not specified.
· Proposal 2: If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer
· Proposal 3: The requirements in proposal 2 shall apply regardless of whether the measurement gap is reconfigured autonomously by the gNB or based on request from the UE.
4 Summary
Following are the main observations and proposals regarding RSTD measurement requirements:
· Proposal 1: When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
· Observation 1: Network can reconfigure the measurement gaps anytime.

· Observation 2: The time period required to configure or reconfigure measurement gaps is not specified.
· Proposal 2: If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.
· Proposal 3: The requirements in proposal 2 shall apply regardless of whether the measurement gap is reconfigured autonomously by the gNB or based on request from the UE.
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