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1.  

Introduction
At RAN#69 meeting, a new work item on "Indoor Positioning Enhancements for UTRA and LTE" was agreed [1]. The objectives of this work item include the addition of support for WLAN, BT, Sensor, and UE autonomous positioning in E‑UTRAN. In particular:
"a) 
Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged.   [RAN2]

b)
Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] "
This contribution proposes the Stage 2 [2] and LPP [3] changes for WLAN, BT, Sensor, and UE autonomous positioning.
 2.

Discussion
UE-autonomous positioning is also known as "device based hybrid" [4], where the UE determines its position using one or more positioning technologies without assistance from E-UTRAN. Therefore, UE-autonomous positioning can be considered as a common positioning mode, applicable to all E-UTRAN defined positioning methods. Common Positioning IEs are already used in LPP, and it is proposed to add UE-autonomous positioning ("device based hybrid") to the common positioning IEs in LPP. 

In the CommonIEsRequestCapabilities and CommonIEsProvideCapabilities IEs, the UE capabilities for UE-autonomous positioning can be added as a bit map. Similar, the CommonIEsRequestLocationInformation and CommonIEsProvideLocationInformation can be used to request and provide a UE-autonomous location estimate, respectively. This would allow support for UE-autonomous positioning with minimal impact/changes to LPP. For example:

CommonIEsRequestLocationInformation ::= SEQUENCE {


locationInformationType

LocationInformationType,


triggeredReporting


TriggeredReportingCriteria
OPTIONAL,
-- Cond ECID

    periodicalReporting         PeriodicalReportingCriteria OPTIONAL,
-- Need ON


additionalInformation

AdditionalInformation

OPTIONAL,
-- Need ON


qos






QoS






OPTIONAL,
-- Need ON


environment




Environment




OPTIONAL,
-- Need ON


locationCoordinateTypes

LocationCoordinateTypes

OPTIONAL,
-- Need ON


velocityTypes



VelocityTypes



OPTIONAL,
-- Need ON


...

}

LocationInformationType ::= ENUMERATED {


locationEstimateRequired,


locationMeasurementsRequired,


locationEstimatePreferred, 


locationMeasurementsPreferred,


...,


autonomousLocationEstimateRequired-r13
}

For ‘autonomousLocationEstimateRequired’ the target device should provide an autonomously derived location estimate (i.e., without E-UTRAN assistance). Note, that a new LocationInformationType would be needed, since the existing e.g., locationEstimateRequired is commonly used for UE-based positioning, and the UE may typically request assistance data if they were not provided as part of a location request. 

The CommonIEsProvideLocationInformation includes the location estimate in any of the 3GPP supported GAD shapes. Since a location is always related to a time, and since the location server may need to know the source of the provided location estimate, it is proposed to add the time stamp and location source to the CommonIEsProvideLocationInformation. E.g.,
CommonIEsProvideLocationInformation ::= SEQUENCE {


locationEstimate



LocationCoordinates


OPTIONAL,


velocityEstimate



Velocity




OPTIONAL,


locationError




LocationError



OPTIONAL,


...,


[[
earlyFixReport-r12


EarlyFixReport-r12


OPTIONAL 


]],


[[
autonomousLocationInfo-r13
AutonomousLocationInfo-r13
OPTIONAL

]]
}

AutonomousLocationInfo-r13 ::= SEQUENCE {



locationTimeStamp-r13
LocationTimeStamp-r13
OPTIONAL,



locationSource-r13

LocationSource-r13

OPTIONAL,



...

}
The location time stamp can be E-UTRAN time (SFN) or universal time, dependent on what is available at the UE. The location source would be a bit map with entries for all E-UTRAN defined positioning methods [2].

Proposal 1:
Add UE-autonomous positioning ("device based hybrid") to the common positioning IEs in LPP [3].
UE-assisted WLAN, BT, and Sensor positioning is proposed to be added to the E-CID positioning method. E-CID already supports a variety of E-UTRAN and inter-RAT measurements, and the WLAN, BT, and Sensor positioning measurements could be easily added. For example [2]:
"UE measurements ([20], [21], [30], [31]):

-
Reference signal received power (RSRP);

-
Reference Signal Received Quality (RSRQ);

-
UE Rx – Tx time difference;

-
GERAN RSSI;

-
UTRAN CPICH RSCP;

-
UTRAN CPICH Ec/Io;

-
WLAN AP identifier;
-
WLAN beacon RSSI;

-
WLAN round trip time (RTT);

-
BT beacon identifier;

-
Uncompensated Barometric Pressure (UBP)."
In LPP [3], this would affect only the E-CID related IEs. E.g.,: 

-- ASN1START

ECID-ProvideLocationInformation ::= SEQUENCE {


ecid-SignalMeasurementInformation
ECID-SignalMeasurementInformation

OPTIONAL,


ecid-Error






ECID-Error







OPTIONAL,


...,


[[
ecid-WLAN-MeasurementInformation-r13
ECID-WLAN-MeasurementInformation-r13
OPTIONAL,



ecid-BT-MeasurementInformation-r13

ECID-BT-MeasurementInformation-r13

OPTIONAL,



ecid-Sensors-MeasurementInformation-r13
ECID-Sensors-MeasurementInformation-r13
OPTIONAL


]]
}

-- ASN1STOP

The three new measurement information elements need to be defined in order to request and provide the desired measurements. The general mechanism for this is already available in LPP E-CID IEs.
Proposal 2:
Add UE-assisted WLAN, BT, and Sensor positioning measurements to the E-CID positioning IEs in LPP [3].

3.

Summary

In this contribution, we discussed the Stage 2 [2] and LPP [3] changes for WLAN, BT, Sensor, and UE autonomous positioning. The following is proposed:
Proposal 1:
Add UE-autonomous positioning ("device based hybrid") to the common positioning IEs in LPP [3].
Proposal 2:
Add UE-assisted WLAN, BT, and Sensor positioning measurements to the E-CID positioning IEs in LPP [3].

Change Requests to Stage 2 and LPP according to the above proposals are provided in [5] and [6], respectively. 
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