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1. Introduction

At RAN2#67bis, the proposed inclusion in LPP of a container for externally defined positioning methods resulted in some confusion.  This document provides some background for the “external method” concept and a text proposal to reintroduce the facility.
2. Discussion

LPP is unusual among 3GPP protocols in being made available for use by other organisations—principally, to OMA LOC for transport over SUPL.  This wider availability raises the possibility of use cases for positioning methods that are not necessarily of interest to 3GPP to define, and/or that are not well suited for dependence on the 3GPP release cycle.  Various specific examples can be imagined, but the greatest strength of the  feature is with reference to examples that cannot yet be imagined—an arbitrary positioning method, not yet conceived of, could emerge at any time and benefit from using LPP as a container protocol.
The vision is that a generic “external method” container would be provided for each of the LPP message types (Request/Provide Assistance Data, Request/Provide Capabilities, Request/Provide Location Information) as an alternative to the formats for the existing positioning methods.  Each such method would need to be identified within LPP, although the identifier need not be meaningfully defined within LPP, only allocated to the defining entity (which could be a vendor, an operator, or an SDO).  The contents of the container would be effectively a PDU of the particular positioning method, which could then define its own contents transparently to 3GPP.

OMA LOC have requested a solution along these lines in [1], foreseeing the possibility of positioning methods that are well-suited to user-plane solutions but not for the control plane.

The identifier for an external positioning method needs to be unique, and hence should be allocated centrally.  We would suggest that 3GPP (probably RAN2, but possibly a higher-level, more administrative group) retain “custody” of the identifier space, issuing values in response to requests from external entities.

The specification impact of supporting external positioning methods is negligible.  The ASN.1 support has already been presented in RAN2 (in [2]) and is shown in the attached text proposal as well.  The text proposal enables LPP to carry PDUs for external positioning methods, with the following specific features:
1. Ability to include more than one external message (e.g., to enable inclusion of an OMA external message and an external message particular to some operator or vendor);

2. Ability to identify each external message at the LPP level using a numeric identifier (which could be assigned by RAN2 or by some other entity), and/or a free-form “name” identifier under the management of the defining entity (SDO/vendor/operator);

3. Ability for any SDO, vendor or operator to define more than one type of external message – e.g., to facilitate evolution to new external message types;

4. Ability to include any encoding and size of extension (within overall LPP message size limits);

5. Minimization of impacts to entities that do not support a particular extension.

3. Conclusion
We propose that RAN2 agree to the attached text proposal to introduce support for externally defined positioning methods into LPP.
4. References
[1]
OMA-LS_844: “Concerning LTE Positioning Protocol expandability” (LS from OMA LOC to RAN2)

[2]
R2-095770: “Text proposal for TS 36.355 common material” (Qualcomm Europe, RAN2#67bis)

**** FIRST PROPOSED CHANGES ****

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply. 

CID
Cell-ID (positioning method)

E-SMLC
Enhanced Serving Mobile Location Centre

E-CID
Enhanced Cell-ID (positioning method)

ECEF
Earth-Centered, Earth-Fixed

ECI
Earth-Centered-Inertial

EGNOS
European Geostationary Navigation Overlay Service

EPDU
External Protocol Data Unit

E-UTRAN
Enhanced Universal Terrestrial Radio Access Network

GAGAN
GPS Aided Geo Augmented Navigation

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

LCS
LoCation Services
LPP
LTE Positioning Protocol

LPPa
LTE Positioning Protocol Annex

PDU
Protocol Data Unit

QZSS
Quasi-Zenith Satellite System

RRM
Radio Resource Management
SBAS
Space Based Augmentation System

SET
SUPL Enabled Terminal

SLP
SUPL Location Platform

SUPL
Secure User Plane Location

UE
User Equipment
WAAS
Wide Area Augmentation System

WGS-84
World Geodetic System 1984
**** NEXT PROPOSED CHANGES ****

6.3
Message Body IEs

–
RequestCapabilities

The RequestCapabilities message requests capability information for LPP and individual positioning methods. 
-- ASN1START

RequestCapabilities ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestCapabilities-r9

RequestCapabilities-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestCapabilities-r9-IEs ::= SEQUENCE {


commonIEs-RequestCapabilities


CommonIEs-RequestCapabilities

OPTIONAL,


a-gnss-RequestCapabilities



BOOLEAN,


downlinkOTDOA-RequestCapabilities

BOOLEAN,


e-cid-RequestCapabilities



BOOLEAN

epdu-Request-Capabilities



EPDU-Sequence



OPTIONAL,
}

-- ASN1STOP

–
ProvideCapabilities

The ProvideCapabilities message indicates the LPP capabilities of the sender. 

-- ASN1START

ProvideCapabilities ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideCapabilities-r9

ProvideCapabilities-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideCapabilities-r9-IEs ::= SEQUENCE {


commonIEs-ProvideCapabilities


CommonIEs-ProvideCapabilities

OPTIONAL,


a-gnss-ProvideCapabilities



A-GNSS-ProvideCapabilities


OPTIONAL,


downlinkOTDOA-ProvideCapabilities

DownlinkOTDOA-ProvideCapabilities
OPTIONAL,


e-cid-ProvideCapabilities



E-CID-ProvideCapabilities


OPTIONAL,


epdu-Provide-Capabilities



EPDU-Sequence



OPTIONAL
}

-- ASN1STOP

–
RequestAssistanceData

The RequestAssistanceData message requests assistance data. 
-- ASN1START

RequestAssistanceData ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestAssistanceData-r9
RequestAssistanceData-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestAssistanceData-r9-IEs ::= SEQUENCE {


commonIEs-RequestAssistanceData


CommonIEs-RequestAssistanceData


OPTIONAL,


a-gnss-RequestAssistanceData


A-GNSS-RequestAssistanceData


OPTIONAL,


downlinkOTDOA-RequestAssistanceData

DownlinkOTDOA-RequestAssistanceData

OPTIONAL,

epdu-Request-Assistance-Data


EPDU-Sequence




OPTIONAL
}

-- ASN1STOP

–
ProvideAssistanceData

The ProvideAssistanceData message provides assistance data. 
-- ASN1START

ProvideAssistanceData ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideAssistanceData-r9
ProvideAssistanceData-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideAssistanceData-r9-IEs ::= SEQUENCE {


commonIEs-ProvideAssistanceData


CommonIEs-ProvideAssistanceData


OPTIONAL,


a-gnss-ProvideAssistanceData


A-GNSS-ProvideAssistanceData


OPTIONAL,


downlinkOTDOA-ProvideAssistanceData

DownlinkOTDOA-ProvideAssistanceData

OPTIONAL,

epdu-Provide-Assistance-Data


EPDU-Sequence




OPTIONAL
}

-- ASN1STOP

–
RequestLocationInformation

The RequestLocationInformation message carries a request for measurements or a position estimate. 
-- ASN1START

RequestLocationInformation ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestLocationInformation-r9
RequestLocationInformation-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestLocationInformation-r9-IEs ::= SEQUENCE {


commonIEs-RequestLocationInformation

CommonIEs-RequestLocationInformation
OPTIONAL,


a-gnss-RequestLocationInformation


A-GNSS-RequestLocationInformation

OPTIONAL,


downlinkOTDOA-RequestLocationInformation
DownlinkOTDOA-RequestLocationInformation OPTIONAL,


e-cid-RequestLocationInformation


E-CID-RequestLocationInformation

OPTIONAL,

epdu-Request-Location-Information


EPDU-Sequence




OPTIONAL
}

-- ASN1STOP

–
ProvideLocationInformation

The ProvideLocationInformation message carries measurements or position estimates. 
-- ASN1START

ProvideLocationInformation ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideLocationInformation-r9
ProvideLocationInformation-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideLocationInformation-r9-IEs ::= SEQUENCE {


commonIEs-ProvideLocationInformation

CommonIEs-ProvideLocationInformation
OPTIONAL,


a-gnss-ProvideLocationInformation


A-GNSS-ProvideLocationInformation

OPTIONAL,


downlinkOTDOA-ProvideLocationInformation
DownlinkOTDOA-ProvideLocationInformation OPTIONAL,


e-cid-ProvideLocationInformation


E-CID-ProvideLocationInformation

OPTIONAL,

epdu-Provide-Location-Information


EPDU-Sequence




OPTIONAL
}

-- ASN1STOP

–
EPDUs

The EPDU-Sequence contain IEs that are defined externally to LPP by other organizations.
-- ASN1START
EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU
maxEPDU INTEGER ::= <value is FFS>

EPDU ::= SEQUENCE {


ePDU-Identifier


EPDU-Identifier,

ePDU-Body



EPDU-Body

}

EPDU-Identifier ::= SEQUENCE {


ePDU-ID




EPDU-ID,

ePDU-Name



EPDU-Name

OPTIONAL,

...
}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING 
-- ASN1STOP

	External-PDU-Sequence field descriptions

	EPDU-ID
This field provides a unique integer ID for the external positioning method.


	EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body

The content and encoding of this field are defined externally to LPP.


� This approach assumes that some entity within 3GPP wants to accept the responsibility of allocating identifiers from the pool.  Otherwise, an additional mechanism such as the “organisation name” described below would be needed as a means of preventing collisions between different methods.





