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1 Introduction

1.1 Purpose and scope

This document represents a pre-SUPL Llp protocol specification for the deployment of location-based services on GSM and UMTS networks. The location-based services are based on the OMA SUPL user plane architecture. A complete range of applications can be supported, including UE‑resident and network-resident applications. This document can serve as the basis of an RFP in the procurement process of a location services manager (LCSM) and a positioning server (PS) as well as the basis for a UE specification.

1.2 Conventions

Shading indicates content that has been added or changed in this revision of the document.

1.3 Revision history

The revision history for this document is shown in Table 1‑1.

Table 1‑1  Revision history

	Version
	Date
	Description

	A
	Mar 2004
	Initial release

	B
	Jul 2004
	· Morphed the functional description of the Llp protocol in Chapter 2 to become an encoding level description and deleted the placeholder for encoding that was in Chapter 5

· Added a PDATA message to carry the Lup messages over the Llp protocol

· Deleted the position consumer parameter from the PREQ message and deleted two positioning mode values—the preferred methods, the UE now chooses the exact mode

· Added an RRLP Session Information parameter to the PRPT message

· Deleted an unnecessary GSM cell identifier

· Reordered longitude and latitude in the position estimate parameter

	C
	Sep 2004
	Corrected the encoding for message type field in the following Llp messages:

· PCANCEL (00000100) in Table 2‑5
· PBORT (00000101) in Table 2‑6
· PDATA (00000110) in Table 2‑7

	D
	Nov 2004
	· Corrected the encoding for longitude in the Position Estimate parameter

· Deleted the IP address portion of the Session ID parameter

	E
	Feb 2005
	Modified parameter length to allow 2 byte length field for LupPD content parameter


1.4 References

Reference documents, which may include QUALCOMM, standards, and resource documents, are listed in Table 1‑2. Reference documents that are no longer applicable are deleted from this table; therefore, reference numbers may not be sequential.

Table 1‑2  Reference documents and standards

	Ref.
	Document

	QUALCOMM

	Q1
	Pre-SUPL User Plan System Specification (Nonproprietary)
	80-V6474-1NP

	Q2
	Pre-SUPL Lup Protocol Specification (Nonproprietary)
	80-V6475-1NP

	Standards

	S1
	Mobile Location Protocol
	Open Mobile Alliance™ 
OMA-LIF-MLP v300

	S2
	Location Services (LCS); Mobile Station (MS) – Serving Mobile Location Centre (SMLC) Radio Resource LCS Protocol (RRLP)
	3GPP TS 04.31 and 44.031

	S3
	Universal Geographical Area Description (GAD)
	3GPP TS 23.032


1.5 Technical assistance

For assistance or clarification on information in this guide, submit a Service Request to Snaptrack Customer Business and Support at https://support.snaptrack.com.

If you do not have access to Internet web browsing, you may send email to 
sti-support@qualcomm.com or contact the regional SnapTrack® office.

1.6 Acronyms

The following terms are used throughout this document:

	AGPS
	Assisted GPS

	CI
	Cell identifier

	GMT
	Greenwich mean time 

	GPS
	Global positioning system

	LAC
	Location area code

	LCS
	Location services

	LCSM
	LCS manager

	MCC
	Mobile country code

	MLP
	Mobile location protocol

	MNC
	Mobile network code

	MSID
	Mobile station identifier

	OMA
	Open mobile alliance

	PBORT
	Position abort

	PCANCEL
	Position cancellation

	PREQ
	Position request

	PRESP
	Position response

	PRPT
	Position report

	PS
	Positioning server

	SUPL
	Secure user plane

	UE
	User equipment

	WGS
	World geodetic system


2 Llp Protocol Description

This chapter provides encoding level descriptions for various messages and parameters of the Llp protocol.

2.1 Messages

The Llp interface supports the messages shown in Table 2‑1.

Table 2‑1  Llp messages

	Message
	Abbreviation
	Attribute
	Encoding
	Reference

	Position Request message
	PREQ 
	Request for LCS session by LCS manager
	00000001
	2.1.1

	Position Response message
	PRESP
	Response to PREQ
	00000010
	2.1.2

	Position Report message
	PRPT
	Report a position estimate or error by PS
	00000011
	2.1.3

	Position Cancellation message
	PCANCEL
	Cancel an ongoing LCS session by LCS manager
	00000100
	2.1.4

	Position Abort message
	PBORT
	Abort an ongoing PD session by the PS
	00000101
	2.1.5

	Position Data message
	PDATA
	Carry the Lup (PD) payload
	00000110
	2.1.6

	Reserved
	—
	—
	00000111

~11110000
	—

	Reserved for vendor's proprietary value
	—
	—
	11110001　~11111111
	—


	NOTE
	In all the messages that follow, the length is the total number of octets of the message parameters following the length field and does not include the message type, version, and length fields. The length field is 2 octets in length.


2.1.1 PREQ message

PREQ is a unidirectional message sent from the LCS manager to the PS in order to start an LCS session. The PREQ message is described in Table 2‑2.
Table 2‑2  PREQ message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000001
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	Positioning mode
	Variable
	M
	2.2.5

	Terminal capabilities
	Variable
	M
	2.2.8

	Cell information
	Variable
	M
	2.2.3

	Durationb
	Variable
	O
	2.2.6

	a
Uniquely identifies the LCS session at the positioning server; the LCS manager shall use the same value as used in the Lup (SL) message SLREQ.

b
Only present for network-initiated periodic location requests


2.1.2 PRESP message

The PRESP message is a unidirectional message sent from the PS to the LCS manager in response to a PREQ. The PRESP message is described in Table 2‑3.
Table 2‑3  PRESP message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000010
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	Llp-error causeb
	Variable
	O
	2.2.2

	a
Same value as that in the PREQ message

b
Included only to indicate that the position request cannot be honored


2.1.3 PRPT message

PRPT is a unidirectional message sent from the PS to the LCS manager to report a position estimate or an error indication when a position estimate is not provided. The PRPT message is described in Table 2‑4.
Table 2‑4  PRPT message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000011
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	Position informationb
	Variable
	O
	—

	· Position estimate
	Variable
	M
	2.2.4

	· Position source
	Variable
	M
	2.2.7

	Llp-error causec
	Variable
	O
	2.2.2

	RRLP Session Information
	Variable
	O
	2.2.10

	a
Same value as that in the PREQ message
b
Present if a position estimate is available
c
Included only to indicate that the position request cannot be honored


2.1.4 PCANCEL message

PCANCEL is a unidirectional message sent from the LCS manager to the PS in order to cancel an ongoing LCS session. The PCANCEL message is described in Table 2‑5.
Table 2‑5  PCANCEL message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000100
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	a
Same value as that in the PREQ message


2.1.5 PBORT message

The PBORT message is a unidirectional message sent from the PS to the LCS manager. The PBORT message is described in Table 2‑6.

Table 2‑6 PBORT message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000101
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	Llp-error cause
	Variable
	M
	2.2.2

	Position informationb
	Variable
	O
	—

	· Position estimate
	Variable
	M
	2.2.4

	· Position source
	Variable
	M
	2.2.7

	a
Same value as that in the PREQ message
b
Present if a position estimate is available


2.1.6 PDATA message

The PDATA message is a bidirectional message carrying Lup (PD) messages between the PS and the LCS manager. The PDATA message is described in Table 2‑7.

Table 2‑7  PDATA message

	Field
	Value
	Mandatory (M)/
Optional (O)
	Reference

	Message type
	00000110
	M
	—

	Version
	00000001
	M
	—

	Length
	Variable
	M
	—

	Session IDa
	Variable
	M
	2.2.1

	LupPD contentb
	Variable
	M
	2.2.9

	a
Same value as that in the PREQ message

b
Payload is Lup (PD) messages received at proxy LCS manager


2.2 Parameters

This section describes the parameters used in the messages described in Section 2.1. The coding of all the parameters will be:

· Parameter ID

· Parameter length

· Parameter content

Table 2‑8 summarizes the parameters used in the Llp messages.

Table 2‑8  Llp parameters

	Parameter
	Parameter ID
	Reference

	Session ID
	00000001
	2.2.1

	Llp-error cause
	00000010
	2.2.2

	Cell information
	00000011
	2.2.3

	Position estimate
	00000100
	2.2.4

	Position mode
	00000101
	2.2.5

	Duration
	00000110
	2.2.6

	Position source
	00000111
	2.2.7

	Terminal capability
	00001000
	2.2.8

	LupPD content
	00001001
	2.2.9

	RRLP Session Information
	00001010
	2.2.10


All parameters have big endian byte ordering, with the most significant bit appearing first. The parameter length field is 1 byte in length for all parameters except the LupPD content parameter.  The parameter length field is 2 bytes in length for the LupPD content parameter.

2.2.1 Session ID parameter

This parameter unambiguously identifies the LCS session at the position. The parameter format is shown in Figure 2‑1.

	
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	UE-session
IDa
	Digit 2
	Digit 1
	1

	
	Digit 4
	Digit 3
	2

	
	Digit 6
	Digit 5
	3

	
	Digit 8
	Digit 7
	4

	
	Digit 10
	Digit 9
	5

	NW ID type
	Reserved
	1b
	6

	MCC
	Digit 2
	Digit 1
	7

	
	Reserved
	Digit 3
	8

	MNCc
	Digit 2
	Digit 1
	9

	
	Reserved
	Digit 3
	10

	Counterd
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	11

	
	…
	…

	
	Bit 32
	Bit 31
	Bit 30
	Bit 29
	Bit 28
	Bit 27
	Bit 26
	Bit 25
	14

	a
Contains the part of the session ID assigned by the UE

b
Specifies the network ID type; it takes the value 1 to indicate GSM/UMTS

c
MNC can be 2 or 3-digit integer

d
To uniquely identify LCS sessions within the LCS manager; management of the counter field is LCS manager implementation dependent


Figure 2‑1  Session ID parameter format

Llp-error cause parameter

This parameter indicates the cause of position estimate failure. The parameter format is shown in Figure 2‑2.
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	Llp-error cause
	1


Figure 2‑2  Llp-error cause parameter format
Llp-error cause shall take one of the values shown in Table 2‑9.
Table 2‑9  Llp-error cause parameter values

	Value
	Meaning

	00000001
	Unspecified – to be used when no other value is applicable

	00000010
	System failure

	00000011
	Protocol error

	00000100
	Data missing

	00000101
	Unexpected data value

	00000110
	Position method failure

	00000111
	Target UE not reachable

	00001000
	Resource shortage

	00001001
	Restrict AGPS positioning

	Others
	Reserved


2.2.2 Cell Information parameter

This parameter depends on the radio interface from which the cell information is retrieved.

For GSM mode operation, this element uniquely identifies a cell within a BSS. For UMTS mode operation, the GSM cell identifier is extended to support a WCDMA cell identifier format.

The cell identifier is of variable length and contains the fields shown in Figure 2‑3.
	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	IEI: 0x05
	1

	Length
	2

	Spare
	Cell identification
discriminator
	3

	Cell identification
	4-n


Figure 2‑3  Cell identifier IE

The coding of octet 2 is a binary number indicating the length of the remaining element. The length depends on the cell identification discriminator (octet 3).

The coding of the cell identification discriminator (bits 1 to 4 of octet 3) is a binary number indicating what type of cell identifier format is used for cell identification in octet 4-n.

· 0000 – the whole cell global identification (CGI) is used to identify the GSM cell

· 1110 – global cell identifier used to identify a WCDMA cell

· All other values – not used

The cell information from the GSM radio interface is described in Figure 2‑4.

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	MCC dig 2
	MCC dig 1
	4

	1
	1
	1
	1
	MCC dig 3
	5

	MNC dig 2
	MNC dig 1
	6

	LAC
	7

	LAC (continued)
	8

	CI value
	9

	CI value (continued)
	10


Figure 2‑4  Cell global identifier – cell identification discriminator = 0000 (GSM)

	NOTE
	In the CI value field, bit 8 of octet 9 is the most significant bit, and bit 1 of octet 10 is the least significant bit. The same rule applies to LAC.


The cell information from the WCDMA radio interface is described in Figure 2‑5.

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	MCC dig 2
	MCC dig 1
	4

	1
	1
	1
	1
	MCC dig 3
	5

	MNC dig 2
	MNC dig 1
	6

	Cell identity
	7

	Cell identity (continued)
	8

	Cell identity (continued)
	9

	Cell identity (cont)
	Spare
	10


Figure 2‑5  Global cell identifier – cell identification discriminator = 1110 (WCDMA)

	NOTE
	In the CI field, bit 8 of octet 7 is the most significant bit, and bit 5 of octet 10 is the least significant bit.


	NOTE
	The encoding for PCS 1900 in North America is slightly different. Bit 8 to 5 in octet 5 represents MNC digit 3.


2.2.3 Position estimate parameter

The encoding of the position estimate field is derived from the specification of the ellipsoid point with altitude and uncertainty ellipsoid in [S3]. The position estimate shall contain, at a minimum, latitude and longitude information with an uncertainty ellipse and with confidence. It may optionally include altitude information and altitude uncertainty in the case of a 3D-position fix. This parameter is described in Figure 2‑6.

	NOTE
	The specification of each field in Figure 2‑6 complies with [S3].


	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	Lata
Sign
	Latitudeb
	1

	Latitude
	2

	Latitude
	3

	Longitude
	4

	Longitude
	5

	Longitude
	6

	0
	Uncertainty code: major axisd
	7

	0
	Uncertainty code: minor axise
	8

	Orientation: major axisf
	9

	0
	Confidenceg
	10

	Alth Dir
	Altitudei
	11

	Altitude
	12

	0
	Altitude uncertaintyj
	13

	a 
North: 0; South: 1

b
Integer (0..223-1); latitude encoded value (N) is derived from the actual latitude X in degrees (0°..90°) by this formula: N ≤ 223 X /90 < N+1

c
Integer (-223.. 223-1); longitude encoded value (N) is derived from the actual longitude X in degrees (‑180°..+180°) by this formula: N ≤ 224 X /360 < N+1
d
Integer (0 .. 127); for the correspondence between the latitude/longitude uncertainty code and meters, see Section 2.2.4.1.
e
Integer (0 .. 127); for the correspondence between the latitude/longitude uncertainty code and meters, see Section 2.2.4.1.
f
Uncertainty code associated with the orientation, in degrees, of the major axis with respect to the North
g
Represents the confidence by which the position of a target entity is known to be within the shape description, i.e., uncertainty ellipse for 2D-description, uncertainty ellipsoid for 3D-description, and is expressed as a percentage; this is an integer (0 .. 100)
h
Indicates height (above the WGS84 ellipsoid) or depth (below the WGS84 ellipsoid); height:0; depth:1; shall be present for a 3D position information; it shall remain absent for 2D position information
i
Provides altitude information in meters; integer (0..215-1) (215 = 32768); shall be present for a 3D position information; shall remain absent for 2D position information
j
Contains the altitude uncertainty code; for the correspondence between the altitude uncertainty code and meters, see Section 2.2.4.2; shall be present for a 3D position information; shall remain absent for 2D position information


Figure 2‑6  Position estimate parameter format
2.2.3.1 Latitude/longitude uncertainty code

The uncertainty r, expressed in meters, is mapped from a latitude/longitude uncertainty code, noted K, with the following formula:
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where

C = 10, x = 0.1, and 0 ( K ( 127

Table 2‑10 lists the values for the latitude/longitude uncertainty function.

Table 2‑10  Example values for the latitude/longitude uncertainty function

	Value of K
	Value of uncertainty in meters

	0
	0 m

	1
	1 m

	2
	2.1 m

	—
	—

	20
	57.3 m

	—
	—

	40
	443 m

	—
	—

	60
	3 km

	—
	—

	80
	20 km

	—
	—

	100
	138 km

	—
	—

	120
	927 km

	—
	—

	127
	1800 km


2.2.3.2 Altitude uncertainty code

The uncertainty in altitude h, expressed in meters, is mapped from an altitude uncertainty code, noted Kh, with the following formula:
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 EMBED Equation  
where

C = 45, x = 0.025, and 0 ( Kh ( 127

Table 2‑11 lists example values for the altitude uncertainty function.

Table 2‑11  Example values for the altitude uncertainty function

	Value of Kh
	Value of uncertainty altitude

	0
	0 m

	1
	1.13 m

	2
	2.28 m

	—
	—

	20
	28.7 m

	—
	—

	40
	75.8 m

	—
	—

	60
	153.0 m

	—
	—

	80
	279.4 m

	—
	—

	100
	486.6 m

	—
	—

	120
	826.1 m

	—
	—

	127
	990.5 m


2.2.4 Position mode parameter

This parameter indicates the position method the PS shall use to provide the target UE’s position estimate. This parameter is described in Figure 2‑7.

	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	Position Mode
	1


Figure 2‑7  Position mode parameter format
Position mode shall take one of the values shown in Table 2‑12.
Table 2‑12  Position mode parameter values

	Value
	Meaning

	00000001a
	AGPS UE-assisted only

	00000010b
	AGPS UE-based only

	00000011c
	GPS assistance data

	Others
	Reserved

	a
Only the UE-assisted AGPS method type is allowed
b
Only the UE-based AGPS method type is allowed
c
Indicates that GPS assistance data is requested


2.2.5 Duration parameter

This parameter specifies the amount of time, in seconds, during which the deferred reporting takes place. It is described in Figure 2‑8.
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	Durationa
	1

	Duration
	2

	Duration
	3

	a
Indicates how long the positioning server resources shall be made available to the UE: the LCS manager includes this field only for network-initiated periodic location requests, expressed in seconds:

· 0 – infinite duration

· Max – 16777215 (194 days)


Figure 2‑8  Duration parameter format

2.2.6 Position source parameter

This parameter indicates which positioning method is used to provide the position estimate. This parameter is described in Figure 2‑9.
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	Position source
	1


Figure 2‑9  Position source parameter format
Position source shall take one of the values shown in Table 2‑13.

Table 2‑13  Position source parameter values

	Value
	Meaning

	00000001
	UE-assisted AGPS only

	00000010
	UE-based AGPS only

	00000011
	Autonomous GPS

	00000100
	Cell-ID

	00000101
	Last known position

	00000110
	Default position

	00000111
	Unknown source

	Others
	Reserved


2.2.7 Terminal (position) capability parameter

This parameter specifies the positioning technologies and positioning protocol which are supported by the UE. It is described in Figure 2‑10.
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	0
	0
	0
	0
	0
	Autonomous
GPS indicatora
	UE-based AGPS indicatorb
	UE-assisted
AGPS indicatorc
	1

	a
Autonomous GPS indicator:

· 1 – supported

· 0 – not supported

b
UE-based AGPS indicator:

· 1 – supported

· 0 – not supported

c
UE-assisted AGPS indicator:

· 1 – supported

· 0 – not supported


Figure 2‑10  Terminal capability parameter format

2.2.8 LupPD content parameter

This is the container of Lup (PD) messages exchanged between LCS manager and PS. Refer to [Q2] for Lup (PD) message format. This parameter is described in Figure 2‑11. Note that since this parameter can exceed 255 octets in length, the parameter length will be encoded on 2 octets.
	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	LupPD content
	1

	
	n


Figure 2‑11  LupPD content parameter format

2.2.9 RRLP SESSION Information

This parameter indicates the type of RRLP session that the UE performed. This parameter is described in Figure 2‑12.

	H
	G
	F
	E
	D
	C
	B
	A
	Octet

	RRLP Session Information
	1


Figure 2‑12  RRLP Session Information parameter format
Position mode shall take one of the values shown in Table 2‑14.
Table 2‑14  RRLP Session Information parameter values

	Value
	Meaning

	00000001a
	AGPS UE-assisted

	00000010b
	AGPS UE-based

	00000011c
	GPS assistance data download

	Others
	Reserved

	a
Pseudoranges were uploaded to the PS

b
Position estimate was uploaded to the PS

c
UE download assistance only


3 Llp Protocol Transport

3.1 Llp transport protocol

The transport protocol between the LCS manager and the PS shall be TCP/IP. The PS shall provide a single socket port to which the LCS manager will connect. The LCS manager and the PS should be deployed in an environment where the transport of messages are secure and cannot be intercepted and decoded. The port number shall be 9311.
3.2 Connection management

3.2.1 Connections initiation

The LCS manager shall always establish the connection to the PS. The PS shall never establish a connection to the LCS manager. The LCS manager shall typically establish a connection at startup but can also establish a connection at the time of a transaction. If the LCS manager is unable to establish a connection at startup, the LCS manager shall, based on the configuration, attempt to reconnect with the PS. Once a connection is established, the connection shall be long-lived and shall be maintained by heartbeat messages between the LCS manager and the PS.

3.2.2 Connection usage

The LCS manager shall use existing connections to the PS to send positioning requests and shall not close the connection once the transaction is complete. The LCS manager can use a single connection to asynchronously transmit multiple positioning requests to the PS. 

3.2.3 Connections termination

At any point in time the LCS manager or the PS can close an open connection.

3.2.4 Connection failures

It is the responsibility of the LCS manager to reestablish the connection to the PS when the connection is lost.
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