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This document presents a set of “common” material (separate from the procedures for any specific positioning method) for inclusion into the nascent TS 36.355.

The same proposal was circulated as part of email discussion [67#30], intended to capture the noncontroversial material from earlier drafts in a form agreeable to the majority of companies.

3
Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1], [2] and [3] apply. Other definitions are provided below.
Location Server: a physical or logical entity (e.g. E-SMLC or SUPL SLP) that manages positioning for a target device by obtaining measurements and other location information from one or more positioning units and providing assistance data to positioning units to help determine this. An Location Server may also compute or verify the final location estimate.
Reference Source: a physical entity or part of a physical entity that provides signals (e.g. RF, acoustic, infra-red) that can be measured (e.g. by a Target Device) in order to obtain the location of a Target Device.
Target Device: the device that is being positioned (e.g. UE or SUPL SET)
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
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
4
Functionality of Protocol

4.1
General

4.1.1
LPP Configuration
LPP is used point-to-point between a location server (E-SMLC or SLP) and a target device (UE or SET) in order to position the target device using position-related measurements obtained by one or more reference sources.   Figure 4.1-1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN (as defined in [2] and [3]).
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Figure 4.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN

4.1.2
LPP Sessions and Transactions
An LPP session is used between a Location Server and the target device in order to obtain location related measurements or a location estimate or to transfer assistance data.  A single LPP session is used to support a single location request (e.g. for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by [3]).  Each LPP session comprises one or more LPP transactions which each perform a single activity. The instigator of an LPP session will always instigate the first LPP transaction, but subsequent transactions may be instigated by either end. LPP transactions within a session may occur serially or in parallel. LPP transactions are indicated at the LPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response).  Each transaction comprises a single operation (capability exchange, assistance data transfer, or location information transfer). 
4.1.3
LPP Position Methods
Internal LPP positioning methods and associated signalling content are defined in this specification. External positioning methods are also allowed whose signalling content is defined outside this specification. These positioning methods are each assigned an identifier within LPP. The following table shows the currently assigned values.

	External Position Method
	Identifier

	Operator Specific Position Method
	1 to 64

	Vendor Specific Position Method
	65 to 128

	Undefined
	129 to 1023


Table 4.1-1: Position Method Identifiers

4.1.4
LPP PDUs
Each LPP transaction involves the exchange of one or more LPP Protocol Data Units (PDUs) between the location server and the target device.  The general format of an LPP PDU is shown in Figure 4.1-2
.
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Figure 4.1-2: Format of an LPP PDU
The PDU comprises a header and optionally a body. The header contains common information for all PDUs whereas the body contains information specific to the PDU type including common information applicable to all position methods and information specific to particular positioning methods.

The format of an LPP PDU header is shown in Figure 4.1-3.
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Figure 4.1-3: LPP PDU header format

The fields shown in Figure 4.1-3 have the following roles:

	Header Field
	Role

	LPP Version
	LPP protocol version

	Transaction ID
	Identify PDUs belonging to the same transaction

	Transaction End Flag
	Indicate when a transaction (e.g. one with periodic responses) has ended

	Ack
	Enable an optional transport level acknowledgement of a received PDU


It is FFS if additional fields are required for explicit modelling of an LPP session.

The following PDU Body types are defined:
-
Request Capabilities;

-
Provide Capabilities;

-
Request Assistance Data;

-
Provide Assistance Data;

-
Request Location Information;

-
Provide Location Information;

-
Error.

4.2
Common LPP Session Procedure

The purpose of this procedure is to support an LPP session comprising a sequence of LPP transactions. The procedure is described in Figure 4.2-1.
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Figure 4.2-1 LPP Session Procedure

1.
Endpoint A, which may be either the target or the server, initiates an LPP session by sending an LPP PDU for an initial LPP transaction 1 to the other endpoint B (which has an opposite role to A). 
2.
Endpoints A and B may exchange further PDUs to continue the transaction started in step 1.

3.
Either endpoint may instigate further transactions by sending additional LPP PDUs. 

4.
A session is terminated by a final transaction N in which LPP PDUs will be exchanged between the two endpoints.
Within each transaction, all constituent PDUs shall contain the same transaction identifier.  The last PDU sent in each transaction shall have the header field “Transaction end indicator” set to TRUE.  Transactions that occur in parallel shall use different transaction IDs; transaction IDs for completed transactions shall not be reused for [FFS].
4.3
LPP Transport

4.3.1
Transport Layer Requirements 
[Discussion will be needed on these aspects as a separate topic. –NT]





5
Message Structure and Processing
5.1
General Format of LPP Message
An LPP message consists of a single LPP PDU. LPP PDUs are sent separately and are not concatenated.
5.2
Processing of LPP PDUs by a Target Device
5.2.1
Capability Exchange Transaction

The purpose of this transaction is to enable the transfer of capabilities from the target device to the server.  The need for the reverse transaction, in which the server capabilities are provided to the target, is FFS. Capabilities in this context refer to positioning and protocol capabilities related to LPP and the position methods supported by LPP. Details of the procedure are shown in Figure 4.3-1.
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Figure 4.3-1: LPP Capability Transfer

1.
Optionally, the server may send an LPP Request Capabilities PDU to the target. The server may indicate the types of capability needed. 

2.
Either in response to step 1 or unilaterally, the target sends an LPP Provide Capabilities PDU to the server. The capabilities shall correspond to any types specified in step 1, if step 1 occurred.  This PDU carries an end transaction indication.

5.2.1.1
Request Capabilities

Upon receiving an LPP Request Capabilities PDU, the target device shall generate an LPP Provide Capabilities PDU as a response.

The target device shall:

1>
if the IE “CommonIEs” is included in the PDU header:

1> for each positioning method indicated in the IE “posMethods”:

2> include the capabilities of the device for that positioning method in the response PDU;

1>
set the IE “TransactionID” in the response to the same value as the IE “TransactionID” in the received PDU;

1>
deliver the response PDU to lower layers for transmission.

5.2.1.2
Provide Capabilities

[FFS whether the target device can receive this PDU.]

5.2.2
Assistance Data Transfer Transaction

The purpose of this transaction is to enable the target to request assistance data from the server to assist in positioning, and to enable the server to transfer assistance data to the target in the absence of a request.  The detailed procedure is shown in Figure 4.4-1.
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Figure 4.4-1: LPP Assistance data transfer

1.
Optionally, the target may send an LPP Request Assistance PDU to the server. 
2.
Either in response to step 1 or unilaterally, the server sends an LPP Provide Assistance Data PDU to the target containing assistance data. The transferred assistance data should match or be a subset of the assistance data requested in step 1, if step 1 occurred.

3.
The server may transfer one or more additional LPP Provide Assistance Data PDUs containing more (e.g., more recent) assistance data to the target after step 3. The final PDU shall carry an end transaction indication.

5.2.2.1
Provide Assistance Data

Upon receiving an LPP Provide Assistance Data PDU, the target device shall:

1> for each position method contained in the PDU Body:

2> deliver the position method information to upper layers.

5.2.3
Location Information Transfer Transaction

The purpose of this transaction is to enable the server to request location measurement data and/or a location estimate from the target, and to enable the target to transfer location measurement data and/or a location estimate to a server in the absence of a request..

NOTE:
the service layer (e.g. NAS or OMA SUPL ULP) would be used to transfer information associated with a location request from a target to a server (MO-LR). 
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Figure 4.5-1: LPP Location Information transfer from target to server

1.
Optionally, the server may send an LPP Request Location Information PDU to the target to request location information, and may indicate the type of location information needed and associated QoS. 
2.
Either in response to step 1 or unilaterally, the target sends an LPP Provide Location Information PDU to the server to transfer location information. If step 1 was performed, the location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If step 1 did not occur or if periodic location information was not requested in step 1, this PDU carries an end transaction indication. 
3.
If requested in step 1, the target may transfer one or more additional LPP Provide Location Information PDUs containing more (e.g., more recent) location information to the server after step 3. The final PDU shall carry an end transaction indication. 
 5.2.3.1
Request Location Information

Upon receiving an LPP Request Location Information PDU, the target device shall:

1>
if the requested information is compatible with the target device capabilities and configuration:

2>
include the requested information in an LPP Provide Location Information PDU;

2>
set the IE “TransactionID” in the response to the same value as the IE “TransactionID” in the received PDU;

2>
deliver the Provide Location Information PDU to lower layers for transmission.

1>
otherwise:

2>
if one or more positioning methods are included that the target device does not support:

2>
ignore the signalling content for these position methods while continuing to process the PDU as if it contained only information for the remaining position methods.

 5.2.3.2
Provide Location Information

Upon receiving an LPP Provide Location Information PDU, the target device shall:

3> for each position method contained in the PDU:

4> deliver the position method information to upper layers.

5.2.4
Error
Upon receiving an LPP Error PDU, the target device shall:

1> for each position method contained in the PDU:

2> deliver the position method to upper layers.

5.3
Error Handling Procedures
5.3.1
General
This sub-clause describes how a receiving entity behaves in cases when it receives erroneous or unexpected data or detects that certain data is missing. Error detection should proceed to detect errors in the order given below and may stop once the first fatal error is detected. For non-fatal errors, error detection may continue to look for further errors and normal processing may occur subsequently.










6
Information Element Abstract Syntax Definition

6.1
General

The contents of each LPP PDU is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the information elements specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in sub-clause 6.3.
The ASN.1 in this section uses the same format and coding conventions as described in Annex A of [4].
6.2
LPP PDU Structure

–
LPP-PDU-Definitions
This ASN.1 segment is the start of the LPP PDU definitions.

-- ASN1START

LPP-PDU-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
LPP-PDU
The LPP-PDU provides the complete set of information for an invocation or response pertaining to a single LPP transaction.
-- ASN1START

LPP-PDU ::= SEQUENCE {

pdu-Header



PDU-Header,


pdu-Body



PDU-Body


OPTIONAL,


...

}

-- ASN1STOP

	PDU  field descriptions
	
	
	
	
	

	PDU-Body
This field is omitted in an LPP transport level ack
	
	
	
	
	


–
PDU-Header
The PDU-Header provides common information for every LPP PDU.
-- ASN1START

PDU-Header ::= SEQUENCE {


lpp-Version



LPP-Version,


transactionID


Transaction-ID

OPTIONAL,


endTransaction


BOOLEAN,

transport



Transport


OPTIONAL,


...

}

-- ASN1STOP

	PDU-Header field descriptions

	Transaction-ID
Absence of this field indicates an undefined transaction ID.

	Transport

The Transport IE may be optionally included to assist LPP transport when the underlying transport layers do not guarantee reliable, in sequence and non-duplicated delivery of LPP PDUs.


–
PDU-Body
The PDU-Body identifies the type of a PDU and contains all LPP information specifically associated with that type. 
-- ASN1START

PDU-Body ::= CHOICE {


requestCapabilities


RequestCapabilities,


provideCapabilities


ProvideCapabilities,


requestAssistanceData

RequestAssistanceData,


provideAssistanceData

ProvideAssistanceData,


requestLocationInformation
RequestLocationInformation,


provideLocationInformation
ProvideLocationInformation,


error





Error,


...

}

-- ASN1STOP

6.3
PDU Header IEs

–
LPP-Version
The LPP-Version indicates the version and compatibility levels of an LPP specification being used to encode a PDU. 
-- ASN1START

LPP-Version ::= SEQUENCE {


compatibilityLevel

CompatibilityLevel,

versionLevel


VersionLevel
}

Compatibility-Level ::= INTEGER (0..15)

Version-Level ::= INTEGER (0..255)

-- ASN1STOP
	LPP-Version field descriptions

	compatibilityLevel
This field indicates the “compatibility level” of the specification; it is incremented only when a non-backward-compatible change to the specification occurs.  In this version of the specification, this field shall always be set to 0.

	versionLevel

This field indicates the specification version and may be used by one protocol endpoint to determine the protocol capabilities of the other.  Version levels with the same compatibility level are inter-operable although an endpoint using an earlier version may not be able to recognize or decode and may therefore need to ignore some information sent by an endpoint supporting a higher version.

In this version of the specification, this field shall always be set to 0.


–
LPP-TransactionID
The LPP-TransactionID identifies a particular LPP transaction, the initiator of the transaction and optionally an associated  LCS session. 
-- ASN1START

LPP-TransactionID ::= SEQUENCE {


initiator



Initiator,

transactionNumber

TransactionNumber,

sessionID



SessionID


OPTIONAL

}

Initiator ::= ENUMERATED {


locationServer,


targetDevice,

...

}

TransactionNumber ::= INTEGER (0..255)

SessionID ::= INTEGER (0..255)

-- ASN1STOP

	LPPTransactionID field descriptions

	initiator
This field indicates the end that initiated a transaction. This allows sharing of a common set of transaction IDs by a server and a target device. For possible extension of LPP to other types of device (e.g. for SUPL user plane), new valoiues may be added..

	transactionNumber

This field provides the transaction number. 

	sessionID

This field provides an optional session ID.


–
Transport 
The Transport IE enables optional acknowledgement, segmentation and duplicate detection of PDUs. With the acknowledgment option, the receiver of a PDU returns an acknowledgement to the sender indicating receipt though not necessarily correct interpretation of a received PDU. With the segmentation option, a PDU is segmented into two or more well formed PDUs. With the duplicate detection option, each PDU is assigned its own sequence number.
-- ASN1START

Transport ::= SEQUENCE {


acknowledgment

Acknowledgment

OPTIONAL,

sequence-no


Sequence-no


OPTIONAL,

segment



Segment



OPTIONAL,

...

}

Acknowledgment ::= ENUMERATED {


request,


response

}

Sequence-no ::= INTEGER (0..15)

Segment ::= ENUMERATED {


not-last,


last

}

-- ASN1STOP

	Transport  field descriptions

	acknowledgment
This field indicates whether an acknowledgement is requested or whether an acknowledgement is being provided. In the later case, a PDU Body is omitted. 

	sequence-no

This field provides an optional means of detecting a duplicate PDU at a receiver and associating an acknowledgment to a particular PDU at a sender.

	segment

This field provides an optional means of segmenting a large PDU into a sequence of two or more smaller PDUs.


6.4
PDU Body IEs

–
RequestCapabilities
The RequestCapabilities carries IEs for a Request Capabilities PDU Type. 
-- ASN1START

RequestCapabilities ::= SEQUENCE {


common-IEs-Request-Capabilities


Common-IEs-Request-Capabilities

OPTIONAL,


a-gnss-Request-Capabilities



A-GNSS-Request-Capabilities


OPTIONAL,


downlink-otdoa-Request-Capabilities

Downlink-OTDOA-Request-Capabilities
OPTIONAL,

e-cid-Request-Capabilities



E-CID-Request-Capabilities


OPTIONAL,

external-Request-Capabilities


External-PDU-Sequence



OPTIONAL,


...
}

-- ASN1STOP
–
ProvideCapabilities
The ProvideCapabilities carries IEs for a Provide Capabilities PDU Type. 

-- ASN1START

ProvideCapabilities ::= SEQUENCE {


common-IEs-Provide-Capabilities


Common-IEs-Provide-Capabilities

OPTIONAL,


a-gnss-Provide-Capabilities



A-GNSS-Provide-Capabilities


OPTIONAL,


downlink-otdoa-Provide-Capabilities

Downlink-OTDOA-Provide-Capabilities
OPTIONAL,

e-cid-Provide-Capabilities



E-CID-Provide-Capabilities


OPTIONAL,

external-Provide-Capabilities


External-PDU-Sequence



OPTIONAL,


...
}

-- ASN1STOP
–
RequestAssistanceData
The RequestAssistanceData carries IEs for a Request Assistance Data PDU Type. 
-- ASN1START

RequestAssistanceData ::= SEQUENCE {


common-IEs-Request-Assistance-Data

Common-IEs-Request-Assistance-Data

OPTIONAL,


a-gnss-Request-Assistance-Data


A-GNSS-Request-Assistance-Data


OPTIONAL,


downlink-otdoa-Request-Assistance-Data
Downlink-OTDOA-Request-Assistance-Data
OPTIONAL,

external-Request-Assistance-Data

External-PDU-Sequence




OPTIONAL,


...
}

-- ASN1STOP
–
ProvideAssistanceData
The ProvideAssistanceData carries IEs for a ProvideAssistance Data PDU Type. 
-- ASN1START

ProvideAssistanceData ::= SEQUENCE {


common-IEs-Provide-Assistance-Data

Common-IEs-Provide-Assistance-Data

OPTIONAL,


a-gnss-Provide-Assistance-Data


A-GNSS-Provide-Assistance-Data


OPTIONAL,


downlink-otdoa-Provide-Assistance-Data
Downlink-OTDOA-Provide-Assistance-Data
OPTIONAL,

external-Provide-Assistance-Data

External-PDU-Sequence




OPTIONAL,


...
}

-- ASN1STOP
–
RequestLocationInformation
The RequestLocationInformation carries IEs for a Request Location Information PDU Type. 
-- ASN1START

RequestLocationInformation ::= SEQUENCE {


common-IEs-Request-Location-Information

Common-IEs-Request-Location-Information
OPTIONAL,


a-gnss-Request-Location-Information


A-GNSS-Request-Location-Information

OPTIONAL,


downlink-otdoa-Request-Location-Information
Downlink-OTDOA-Request-Location-Information OPTIONAL,

e-cid-Request-Location-Information


E-CID-Request-Location-Information

OPTIONAL,

external-Request-Location-Information

External-PDU-Sequence




OPTIONAL,


...
}

-- ASN1STOP
–
ProvideLocationInformation
The ProvideLocationInformation carries IEs for a Provide Location Information PDU Type. 
-- ASN1START

ProvideLocationInformation ::= SEQUENCE {


common-IEs-Provide-Location-Information

Common-IEs-Provide-Location-Information
OPTIONAL,


a-gnss-Provide-Location-Information


A-GNSS-Provide-Location-Information

OPTIONAL,


downlink-otdoa-Provide-Location-Information
Downlink-OTDOA-Provide-Location-Information OPTIONAL,

e-cid-Provide-Location-Information


E-CID-Provide-Location-Information

OPTIONAL,

external-Provide-Location-Information

External-PDU-Sequence




OPTIONAL,


...
}

-- ASN1STOP
–
Error
The Error carries IEs for an Error PDU Type. 
-- ASN1START

Error ::= SEQUENCE {


common-IEs-Error

Common-IEs-Error

OPTIONAL,


a-gnss-Error


A-GNSS-Error


OPTIONAL,


downlink-otdoa-Error
Downlink-OTDOA-Error
OPTIONAL,

e-cid-Error



E-CID-Error



OPTIONAL,

external-Error


External-PDU-Sequence
OPTIONAL,


...
}

-- ASN1STOP
–
External-PDUs
The External-PDU-Sequence contain IEs that are defined externally to LPP.
-- ASN1START
External-PDU-Sequence ::= SEQUENCE (SIZE (1..maxExternalPDU)) OF External-PDU
maxExternalPDU INTEGER ::= <value is FFS>

External-PDU ::= SEQUENCE {


external-PDU-Type



External-PDU-Type,

external-PDU-Body



External-PDU-Body

}

External-PDU-Type ::= SEQUENCE {


external-PDU-ID




External-PDU-ID,

external-Organization-Name

External-Organization-Name

OPTIONAL,

}
External-PDU-ID ::= INTEGER (1..256)

External-Organization-Name ::= VisibleString (SIZE (1..20))

External-PDU-Body ::= OCTET STRING 
-- ASN1STOP

	External-PDU-Sequence field descriptions

	External-PDU-ID
This field identifies the external PDU. The following values are assigned:

1-16                   operator specific PDUs
17-32                 vendor specific PDUs

33-256               spare

	External-Organization-Name

This field provides an optional character encoding of the name of the organization that has defined the PDU. It may be used to remove ambiguity for multiple users of the same external PDU ID (e.g. for vendor and operator specific PDU IDs).

	External-PDU-Body

This field is defined externally to LPP. There may be a single definition corresponding to the External-PDU-ID that is common to all LPP PDU types or a separate definition may be provided for each LPP PDU type in which the external PDU can be contained.


6.4
Common IEs

–
Common-IEs-Request-Capabilities

The Common-IEs-Request-Capabilities carries common IEs for a Request Capabilities PDU Type. 
-- ASN1START

Common-IEs-Request-Capabilities ::= SEQUENCE {


posMethods



PosMethods

OPTIONAL,


...

}

PosMethods ::= SEQUENCE {


lpp-posMethods


LPP-PosMethod-List

OPTIONAL,

external-PDUs


External-PDU-List

OPTIONAL,



...

}

LPP-PosMethod-List ::= SEQUENCE {


a-gnss
 


BOOLEAN,


lte-downlink

BOOLEAN,


lte-e-cid 


BOOLEAN,


...

}

External-PDU-List ::= SEQUENCE (SIZE 1..256) OF External-PDU-Type
-- ASN1STOP

	Common-IEs-Request-Capabilities  field descriptions

	LPP-PosMethods-List
A boolean value of 1 indicates capability and willingness to support the corresponding positioning method.  A value of 0 indicates support will not be available.

	External-PDU-List
The presence of a particular external PDU type (external PDU ID and optionally external organization name) within this sequence indicates capability and willingness to support the corresponding external PDU(s). Absence of a particular external PDU type indicates support will not be available. More detailed information concerning the capabilities (e.g. position methods) associated with the external PDU type may be provided in a corresponding external PDU if included within the LPP PDU.


–
Common-IEs-Provide-Capabilities

The Common-IEs-Provide-Capabilities carries common IEs for a Provide Capabilities PDU Type. 
-- ASN1START

Common-IEs-Provide-Capabilities ::= SEQUENCE {


posMethods


PosMethods,

locationTypes

LocationTypes
OPTIONAL,

velocityTypes

VelocityTypes
OPTIONAL


...

}

LocationTypes ::= SEQUENCE {


ellipsoid-Point











BOOLEAN,

ellipsoid-Point-with-uncertainty-Circle 




BOOLEAN,

ellipsoid-Point-with-uncertainty-Ellipse




BOOLEAN,

polygon













BOOLEAN,

ellipsoid-Point-with-Altitude







BOOLEAN,

ellipsoid-Point-with-Altitude-and-uncertainty-Ellipsoid

BOOLEAN,

ellipsoid-Arc











BOOLEAN,

...

}

VelocityTypes ::= SEQUENCE {


horizontal-Velocity










BOOLEAN,

horizontal-with-Vertical-Velocity






BOOLEAN,

horizontal-Velocity-with-Uncertainty





BOOLEAN,

horizontal-with-Vertical-Velocity-and-Uncertainty


BOOLEAN,


...

}
-- ASN1STOP
	Common-IEs-Provide-Capabilities  field descriptions

	Pos-Methods
This parameter identifies the LPP position methods and external PDU types that a target device is willing and able to support. Coding details are as defined for Common-IEs-Request-Capabilities.

	Location-Types
This parameter identifies the geographical location types that a target device is willing and able to support. A boolean value of true indicates that a location type is supported and value of false that it is not.

	Velocity-Types

This parameter identifies the velocity types that a target device is willing and able to support. A boolean value of true indicates that a velocity type is supported and value of false that it is not. A value of false for all velocity types indicates that velocity is not supported.


–
Common-IEs-Request-Assistance-Data
The Common-IEs-Request-Assistance-Data carries common IEs for a Request Assistance Data PDU Type. 
-- ASN1START

Common-IEs-Request-Assistance-Data ::= SEQUENCE {


servingCellID



GlobalCellID



OPTIONAL,


approximateTargetLocation
ApproximateTargetLocation
OPTIONAL,


...

}
GlobalCellID
::= CHOICE {


gsm-cell

CGI,


utran-cell

CGI,


eutran-cell

ECGI,


...

}

CGI ::= SEQUENCE {


mcc


MCC,


mnc


MNC,


lai


LAI,


ci


CI

}

ECGI ::= SEQUENCE {


mcc



MCC,


mnc



MNC,


cellidentity
CellIdentity

}

MCC ::=
SEQUENCE (SIZE (3)) OF MCC-MNC-Digit

MNC ::=
SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::= INTEGER (0..9)
LAI ::= BIT STRING (SIZE (16))

CI ::= BIT STRING (SIZE (16))

CellIdentity ::= BIT STRING (SIZE (28))

ApproximateTargetLocation ::= CHOICE {

Ellipsoid-Point,


Ellipsoid-Point-with-uncertainty-Circle,


...

}

-- ASN1STOP
	Common-IEs-Request-Assistance-Data  field descriptions

	ServingCellID
This parameter identifies the current serving cell for the target device. Coding of the fields for the CGI follows the rules in TS 23.003 [5] while coding of the ECGI follows the rules in TS 36.331 [4]. 

	approximateTargetLocation
This parameter provides an estimate of the current location coordinates of the target device.


–
Common-IEs-Provide-Assistance-Data
The Common-IEs-Provide-Assistance-Data carries common IEs for a ProvideAssistance Data PDU Type. 
-- ASN1START

Common-IEs-Provide-Assistance-Data ::= SEQUENCE {

...

}

-- ASN1STOP

–
Common-IEs-Request-Location-Information
The Common-IEs-Request-Location-Information carries common IEs for a Request Location Information PDU Type. 
-- ASN1START

Common-IEs-Request-Location-Information ::= SEQUENCE {


locationInformationType

LocationInformationType,


assistanceAvailability

AssistanceAvailability
OPTIONAL,


additionalInformation

AdditionalInformation
OPTIONAL,


qos






QoS





OPTIONAL,

environment




Environment



OPTIONAL,


locationTypes



LocationTypes


OPTIONAL,


velocityTypes



VelocityTypes


OPTIONAL,


...

}

LocationInformationType ::= ENUMERATED {


locationEstimateRequired,


locationMeasurementsRequired,


locationEstimatePreferred,


locationMeasurementsPreferred,

...

}

AssistanceAvailability ::= ENUMERATED {


noServerAssistanceAvailable,


ServerAssistanceAvailable,


...

}

AdditionalInformation ::= ENUMERATED {


onlyReturnInformationRequested,


mayReturnAditionalInformation,


...

}

QoS ::= SEQUENCE {


horizontal-accuracy


Horizontal-Accuracy

OPTIONAL,

vertical-coordinate-request
BOOLEAN,


vertical-accuracy


Vertical-Accuracy

OPTIONAL,


response-time



Response-Time


OPTIONAL,


velocity




Velocity



OPTIONAL,
Horizontal-Accuracy ::= SEQUENCE {


accuracy

Uncertainty,


confidence

Confidence,

...

}

Vertical-Accuracy ::= SEQUENCE {


accuracy

Uncertainty-Altitude, 

confidence

Confidence,

...

}

Response-Time ::= SEQUENCE {


time


INTEGER (1..128),

...

}

Velocity ::= SEQUENCE {


...

}

Environment ::= ENUMERATED {


bad-area,


not-bad-area,


mixed-area,


...

}

-- ASN1STOP
	Common-IEs-Request-Location-Information  field descriptions

	location-Information-Type
This IE indicates whether the server requires a location estimate or measurements. For locationEstimateRequired, the UE shall return a location estimate if possible with measurements not allowed if not possible. For locationMeasurementsRequired, the UE shall return measurements if possible with a location estimate not allowed if not possible. For locationEstimatePreferred, the UE shall return a location estimate if possible but may return measurements if not possible. For locationMeasurementsPreferred, the UE shall return measurements if possible but may return a location estimate if not possible.

	assistanceAvailability
This IE indicates whether or not the server is willing and able to provide assistance data to the target device if requested by the target device.

	additionalInformation
This IE indicates whether a target device is allowed to return additional information to that requested. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).

	qos
This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by the target device assuming that the measurements are the only sources of error. Fields are as follows:

· horizontal-accuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level.  This is coded using the Uncertainty parameter defined further down for geographic location.
· vertical-coordinate-request indicates whether a vertical coordinate is required (true) or not (false)
· vertical-accuracy indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. This is coded using the Uncertainty-Altitude parameter defined further down for geographic location.
· response-time indicates the maximum response time as measured between receipt of the Request Location Information and transmission of a Provide Location Information. This is given as an integer number of seconds between 1 and 128.
· velocity indicates whether velocity is requested (true) or not (false).
All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is response-time which shall always be fulfilled – even if that means not fulfilling other QoS requirements. 

	environment
This field provides the target device with information about expected multipath and non line of sight (NLOS) in the current area. The following values are defined:
· bad-area:
                possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
· not-bad-area:         no or light multipath and usually LOS conditions (e.g. suburban or rural).
· mixed-area:            environment that is mized or not defined

	locationTypes

This fields provides a list of the types of location estimate that the target device may return whjen a location estimate is obtained by the target.

	velocityTypes

This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is obtained by the target.


–
Common-IEs-Provide-Location-Information
The Common-IEs-Provide-Location-Information carries common IEs for a Provide Location Information PDU Type. 
-- ASN1START

Common-IEs-Provide-Location-Information ::= SEQUENCE {


locationEstimate


LocationCoordinates

OPTIONAL,


velocityEstimate


Velocity



OPTIONAL,


locationError



LocationError


OPTIONAL,


...
}

LocationCoordinates ::= CHOICE {


ellipsoid-Point







Ellipsoid-Point,

ellipsoid-Point-with-uncertainty-Circle 
Ellipsoid-Point-with-uncertainty-Circle,

ellipsoid-Point-with-uncertainty-Ellipse
Ellipsoid-Point-with-uncertainty-Ellipse,

polygon









Polygon,

ellipsoid-Point-with-Altitude



Ellipsoid-Point-with-Altitude,

ellipsoid-Point-with-Altitude-and-uncertainty-Ellipsoid





Ellipsoid-Point-with-Altitude-and-uncertainty-Ellipsoid,

ellipsoid-Arc







Ellipsoid-Arc,


...

}
Velocity ::= CHOICE {


horizontal-Velocity






Horizontal-Velocity,

horizontal-with-Vertical-Velocity


Horizontal-with-Vertical-Velocity,

horizontal-Velocity-with-Uncertainty

Horizontal-Velocity-with-Uncertainty,

horizontal-with-Vertical-Velocity-and-Uncertainty




Horizontal-with-Vertical-Velocity-and-Uncertainty,


...

}
Ellipsoid-Point ::= SEQUENCE


latitude-sign


Latitude-Sign,


degrees-latitude

Degrees-Latitude,


Degrees-Longitude

Degrees-Longitude

}

Ellipsoid-Point-with-uncertainty-Circle ::= SEQUENCE {

latitude-sign


Latitude-Sign,


degrees-latitude

Degrees-Latitude,


Degrees-Longitude

Degrees-Longitude,


uncertainty



Uncertainty

}

Ellipsoid-Point-with-uncertainty-Ellipse ::= SEQUENCE {

latitude-sign



Latitude-Sign,


degrees-latitude


Degrees-Latitude,


Degrees-Longitude


Degrees-Longitude,


uncertainty-semi-major

Uncertainty,

uncertainty-semi-minor

Uncertainty,

orientation-major-axis

Orientation-Major-Axis,


confidence




Confidence

}

Polygon ::= SEQUENCE (SIZE (3..15)) OF SEQUENCE {

latitude-sign


Latitude-Sign,


degrees-latitude

Degrees-Latitude,


Degrees-Longitude

Degrees-Longitude

}

Ellipsoid-Point-with-Altitude ::= SEQUENCE {


latitude-sign



Latitude-Sign,


degrees-latitude


Degrees-Latitude,


Degrees-Longitude


Degrees-Longitude,


altitude-direction


Altitude-Direction,


altitude




Altitude

}

Ellipsoid-Point-with-Altitude-and-uncertainty-Ellipsoid ::= SEQUENCE {


latitude-sign



Latitude-Sign,


degrees-latitude


Degrees-Latitude,


Degrees-Longitude


Degrees-Longitude,


altitude-direction


Altitude-Direction,


altitude




Altitude,

uncertainty-semi-major

Uncertainty,


uncertainty-semi-minor

Uncertainty,


orientation-major-axis

Orientation-Major-Axis,


uncertainty-altitude

Uncertainty-Altitude,


confidence




Confidence

}

Ellipsoid-Arc ::= SEQUENCE {


latitude-sign



Latitude-Sign,


degrees-latitude


Degrees-Latitude,


Degrees-Longitude


Degrees-Longitude,


inner-radius



Inner-Radius,


uncertainty-radius


Uncertainty,


offset-angle



Angle,


included-angle



Angle,

confidence




Confidence

}

Horizontal-Velocity ::= SEQUENCE {


bearing





Bearing,


horizontal-speed


Horizontal-Speed

}

Horizontal-with-Vertical-Velocity ::= SEQUENCE {


bearing





Bearing,


horizontal-speed


Horizontal-Speed,

vertical-direction


Vertical-Direction,


vertical-speed



Vertical-Speed

}

Horizontal-Velocity-with-Uncertainty ::= SEQUENCE {


bearing





Bearing,


horizontal-speed


Horizontal-Speed,

uncertainty-speed


Uncertainty-Speed

}
Horizontal-with-Vertical-Velocity-and-Uncertainty ::= SEQUENCE {


bearing







Bearing,


horizontal-speed




Horizontal-Speed,

uncertainty-speed




Uncertainty-Speed,

horizontal-uncertainty-speed

Uncertainty-Speed,

vertical-uncertainty-speed


Vertical-Uncertainty-Speed

}

Latitude-Sign ::= ENUMERATED {

north,


south

}

Degrees-Latitude ::= INTEGER (0..8388607)


-- 23 bit field
Degrees-Longitude ::= INTEGER (-8388608..8388607)
-- 24 bit field
Uncertainty ::= INTEGER (0..127)
Orientation-Major-Axis ::= INTEGER (0..179)
Altitude-Direction ::= ENUMERATED {

height,


depth

}

Altitude ::= INTEGER (0..32767)


-- 15 bit field
Uncertainty-Altitude ::= INTEGER (0..127)
Inner-Radius ::= INTEGER (0..65535)

-- 16 bit field
Angle ::= INTEGER (0..179)
LocationError ::= SEQUENCE {


locationfailurecause


LocationFailureCause


...

}

LocationFailureCause ::= ENUMERATED {

undefined,


requestedMethodNotSupported,


positionMethodFailure,


...
}

-- ASN1STOP
	Common-IEs-Provide-Location-Information  field descriptions

	location-Estimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [6]. Coding of the values the various fields internal to each geographic shape follow the rules in [6]. 

	Velocity-Estimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [6]. Coding of the values the various fields internal to each valeocity shape follow the rules in [6].

	locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information.


–
Common-IEs-Error
The Common-IEs-Error carries common IEs for an Error PDU Type. 
-- ASN1START

Common-IEs-Error ::= SEQUENCE {


errorcause





ErrorCause,

supportedCompatibilityLevels
SupportedCompatibilityLevels



...

}


ErrorCause ::= ENUMERATED {


undefined,

pduHeaderError,


compatibilityLevelNotSupported,


incorrectData,


...

]

SupportedCompatibilityLevels ::= BIT STRING (SIZE (1..16)
-- ASN1STOP
	Common-IEs-Error  field descriptions

	location-Estimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [6]. Coding of the values the various fields internal to each geographic shape follow the rules in [6]. 


6.5
Position Method IEs

6.5.1
Enhanced Cell ID Positioning
6.5.2
Downlink OTDOA Positioning
6.5.3
A-GNSS Positioning�This section largely duplicates content from TS 36.305.  It is included here so that TS 36.355 can stand alone and be understood by implementation teams, and also for symmetry with the way RRLP was defined in GERAN (from which this LPP proposal takes much of  its inspiration).


�For this draft, we are retaining the “transaction” terminology.  Of course, the wording would be changed if the stage 2 discussion concluded that the protocol should instead be modelled as elementary procedures.


�This table could instead be captured in the ASN.1 where the position method ID field is defined.  The numbers given here are more or less arbitrary.


�It was suggested that these “header diagram” figures could be omitted and the PDU format defined strictly in the ASN.1.





This seems really to be an aesthetic distinction; is it clearer to describe the material common to each message as a “header” whose format can be diagrammed like this, or as a set of IEs in the beginning of a common ASN.1 definition?  QC have no strong opinion on this point but have continued with the format we started with.





The equivalent ASN.1 structure is of course present in the definitions of LPP-PDU and PDU-Header.  If the group are satisfied that the ASN.1 description by itself is clear enough, section 4.1.4 could be deleted and the normative content such as the field descriptions moved to a field description table.
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