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1 Introduction

1.1 Purpose and scope

This document presents a specification for an open interface between SLC and SPC (Llp) for the SUPL 1.0 feature set.
1.2 References

Reference documents, are listed in Table 1‑1.
Table 1‑1  Reference documents and standards

	Ref.
	Document

	Standards

	S1
	Secure User Plane Location Architecture
	OMA-AD-SUPL-V1_0-20050930-C

	S2
	User Plane Location Protocol
	OMA-TS-ULP-V1_0-20050719-C

	S3
	Universal Geographical Area Description (GAD)
	3GPP TS 23.032, Release 1999


2 Llp Protocol Description

This chapter provides encoding level description for messages and parameters of the Llp protocol. To understand the basic SUPL 1.0 call flows referred to in this chapter, please see [S1].
2.1 Messages General
The general message format is shown in Table 2‑1.
Table 2‑1 General Message Format

	8
	7
	6
	5
	4
	3
	2
	1
	

	Message Type
	Octet 1

	Llp Protocol Version
	Octet 2

	Message Length (upper part)
	Octet 3

	Message Length (lower part)
	Octet 4

	Message Content
	Octet 5

	
	…

	Message Content
	Octet n


Note:
for Message Type and Llp Protocol Version, the MSB is Bit 8 and the LSB is Bit 1 in Octets 1 and 2, respectively.

for Message Length, the MSB is Bit 8 in Octet 3 and the LSB is Bit 1 in Octet 4.

for Message Content, the MSB is Bit 8 in Octet 5 and the LSB is Bit 1 in Octet n.

The Llp Protocol Version is encoded as shown in Table 2‑2.
Table 2‑2 Encoding of Llp Protocol Version

	8
	7
	6
	5
	4
	3
	2
	1
	

	Subversion
	Version
	Octet 2


The Llp Protocol Version consists of two parts: a subversion part (range from 0 to 7) and a version part (range from 1 to 32). The Llp Protocol Version is therefore Version.Subversion.

Note:
for Subversion, the MSB is Bit 8 and the LSB is Bit 6


for Version, the MSB is Bit 5 and the LSB is Bit 1 

Example: Llp Protocol Version 2.4 is encoded as 10000010
2.2 Llp Messages

The Llp interface supports the messages shown in Table 2‑3.

Table 2‑3: Llp messages

	Message
	Abbreviation
	Attribute
	Encoding
	Reference

	Position Request message
	PREQ
	Request to SPC for SUPL session
	00000001
	2.2.1

	Position Response message
	PRESP
	Response from SPC to PREQ
	00000010
	2.2.2

	Position Report message
	PRPT
	Report a position or error by SPC
	00000011
	2.2.3

	Position Cancellation message
	PCANCEL
	Cancel an ongoing SUPL session by SLC
	00000100
	2.2.4

	Position Abort message
	PBORT
	Abort an ongoing SUPL session by the SPC
	00000101
	2.2.5

	Position Data message
	PDATA
	Carry the ULP,pd payload
	00000110
	2.2.6

	Position Location Request 
	PLREQ
	Requests a coarse position from SLC
	00000111
	2.2.7

	Position Location Response
	PLRES
	Coarse position response
	00001000
	2.2.8

	Position Authentication
	PAUTH
	Sends SUPL authentication parameters to the SPC
	00001001
	2.2.9

	Reserved
	—
	—
	00001010
~11110000
	—

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


Note that 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.

2.2.1 PREQ Message

PREQ is a unidirectional message sent from the SLC to the SPC in order to start a SUPL session. The PREQ message is described in Table 2‑4.

Table 2‑4: PREQ message

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

	Message type
	00000001
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Positioning mode
	Variable
	O
	2.3.5
	Optional to give an early indication about the positioning mode to the SPC.

	Terminal capabilities
	Variable
	O
	2.3.6
	Optional to give an early indication about the Terminal capabilities to the SPC for SET Initiated applications. Not applicable to Network Initiated scenarios.

	Cell information
	Variable
	O
	2.3.3
	Mandatory for SET Initiated scenarios. Not applicable to Network Initiated scenarios.

	Status
	Variable
	O
	2.3.9
	Optional parameter only applicable to SET Initiated scenarios.

	NMR
	Variable
	O
	2.3.10
	Optional parameter only applicable to SET Initiated scenarios.

	Timing Advance
	Variable
	O
	2.3.11
	Optional parameter only applicable to SET Initiated scenarios.

	Position Information
	Variable
	O
	2.3.4
	Optional parameter and only used for SET Initiated applications if an Initial Position Estimate is included in the SUPL START message.

	SUPL Protocol Version
	Variable
	O
	2.3.13
	SUPL version. Only applicable to SET Initiated mode where it is mandatory.


2.2.2 PRESP Message

PRESP is a unidirectional message sent from the SPC to the SLC in response to a PREQ. The PRESP message is described in Table 2‑5.

Table 2‑5: PRESP message

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

	Message type
	00000010
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Llp-error cause
	Variable
	O
	2.3.2
	Included only to indicate that the position request cannot be honored.

	Position information
	Variable
	O
	2.3.4
	Position information present if a position estimate is available and required by the SLC.


2.2.3 PRPT Message

PRPT is a unidirectional message sent from the SPC to the SLC to report a position estimate (or an error indication when a position estimate is not provided). The PRPT message is described in Table 2‑6.

Table 2‑6: PRPT message

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

	Message type
	00000011
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Position information
	Variable
	O
	2.3.4
	Position information present if a position estimate is available and required by the SLC. 

	Llp-error cause
	Variable
	O
	2.3.2
	Included only to indicate that the position request cannot be honored.

	A-GPS Session Information
	Variable
	O
	2.3.8
	This parameter indicates the A-GPS session information.


2.2.4 PCANCEL Message

PCANCEL is a unidirectional message sent from the SLC to the SPC in order to cancel an ongoing SUPL session. The PCANCEL message is described in Table 2‑7.

Table 2‑7: PCANCEL message

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

	Message type
	00000100
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.


2.2.5 PBORT Message

PBORT is a unidirectional message sent from the SPC to the SLC to abort the current operation. The PBORT message is described in Table 2‑8.

Table 2‑8: PBORT message

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

	Message type
	00000101
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Llp-error cause
	Variable
	M
	2.3.2
	Included only to indicate that the position request cannot be honored.

	SUPL END indicator
	Variable
	M
	2.3.12
	Indicates whether or not SUPL END needs to be sent to the SET by the SLC.

	Position information
	Variable
	O
	2.3.4
	Present if position information available.


2.2.6 PDATA Message

PDATA is a bidirectional message carrying ULP,pd messages between the SPC and the SLC. The PDATA message is described in Table 2‑9.

Table 2‑9: PDATA message

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

	Message type
	00000110
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	ULP,pd content
	Variable
	M
	2.3.7
	ULP,pd content received at the SLC from/to the SPC.


2.2.7 PLREQ Message

The PLREQ message is used to request a coarse position from the SLC. The PLREQ message is described in Table 2‑10.
Table 2‑10: PLREQ message

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

	Message type
	00000111
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Cell information
	Variable
	M
	2.3.3
	ULP,pd content received at the SPC from the SET in the SUPL POS INIT message.

	Status
	Variable
	O
	2.3.9
	ULP,pd content received at the SPC from the SET in the SUPL POS INIT message.

	NMR
	Variable
	O
	2.3.10
	ULP,pd content received at the SPC from the SET in the SUPL POS INIT message.

	Timing Advance
	Variable
	O
	2.3.11
	ULP,pd content received at the SPC from the SET in the SUPL POS INIT message.


2.2.8 PLRES Message

The PLRES message is used to report a coarse position to the SPC. The PLRES message is described in Table 2‑11.
Table 2‑11: PLRES message

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

	Message type
	00001000
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Position information
	Variable
	M
	2.3.4
	The position information received from the V-SLC.


2.2.9 PAUTH Message

The PAUTH message is used to forward the authentication key to the SPC. The PAUTH message is described in Table 2‑12.
Table 2‑12: PAUTH message

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

	Message type
	00001001
	M
	—
	—

	Version
	00000010
	M
	—
	—

	Length
	Variable
	M
	—
	—

	Session ID
	Variable
	M
	2.3.1
	Corresponds to the SessionID parameter in SUPL and uniquely identifies the SUPL session at the SPC.

	Authentication key
	Variable
	M
	
	The authentication key to be used by the SPC.


2.3 Parameters

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

· Parameter ID – coded as one octet
· Parameter length – coded as two octets (length does NOT include parameter ID)
· Parameter content

Table 2‑13 summarizes the parameters used in the Llp messages.

Table 2‑13: Llp parameters

	Parameter
	Parameter ID
	Reference

	Session ID
	00000001
	2.3.1

	Llp-error cause
	00000010
	2.3.2

	Cell information
	00000011
	2.3.3

	Position information
	00000100
	2.3.4

	Position mode
	00000101
	2.3.5

	Terminal capability
	00000110
	2.3.6

	ULP,pd content
	00000111
	2.3.7

	A-GPS Session Information
	00001000
	2.3.8

	Status
	00001001
	2.3.9

	NMR
	00001010
	2.3.10

	Timing Advance
	00001011
	2.3.11

	SUPL END Indicator
	00001100
	2.3.12

	SUPL Protocol Version
	00001101
	2.3.13

	Authentication Key
	00001110
	2.3.14

	Reserved
	All other values
	-


All parameters have big endian byte ordering, with the most significant bit appearing first.
2.3.1 Session ID parameter

This parameter unambiguously identifies the SUPL session. The parameter format is shown in Table 2‑14.

Table 2‑14: Session ID parameter format

	8
	7
	6
	5
	4
	3
	2
	1
	

	set ID type
	slp ID type
	presence ind
	Octet 1

	
	Octet 2

	setSessionID
	.

	
	Octet m

	
	Octet (m+1)

	slpSessionID
	.

	
	Octet (m+n)


The presence indicator (presence ind in Octet 1) defines which of the two session IDs (setSessionID and slpSessionID) are present:
presence ind (Octet 1, bit 1-2):
· 01:
only setSessioID present

· 10:
only slpSessionID present

· 11:
both setSessionID and slpSessionID present

· 00:
reserved

The slp ID type (slp ID type) Octet 1 defines the type of slp ID used for the session and is encoded as following:

slp ID type (Octet 1, bit 3-4):
· 00:
IPv4 Address
· 01:
IPv6 Address

· 10:
FQDN

· 11:
reserved

The set ID type (set ID type) Octet 1 defines the type of set ID used for the session and is encoded as following:

set ID type (Octet 1, bit 5-8):

· 0000:
MSISDN
· 0001:
MDN
· 0010:
MIN
· 0011:
IMSI
· 0100:
NAI
· 0101:
IPv4
· 0110:
IPv6
· All other values: reserved

The encoding of setSessionID is shown in Table 2‑15 to Table 2‑19.
Table 2‑15: encoding of setSessionID for set ID type MSISND, MDN and IMSI

	8
	7
	6
	5
	4
	3
	2
	1
	

	sessionid
	Octet 2

	
	Octet 3

	
	Octet 4

	setId
	.

	
	Octet 12


Octet 3, Bit 1 in Table 2‑15 is the low order bit for sessionid.

Octet 12, Bit 1 in Table 2‑15 is the low order bit for setId.
Table 2‑16: encoding of setSessionID for set ID type MIN

	8
	7
	6
	5
	4
	3
	2
	1
	

	sessionid
	Octet 2

	
	Octet 3

	spare
	
	Octet 4

	
	Octet 5

	setId
	Octet 6

	
	Octet 7

	
	Octet 8


Octet 3, Bit 1 in Table 2‑16 is the low order bit for sessionid.

Octet 8, Bit 1 in Table 2‑16 is the low order bit for setId.
Table 2‑17: encoding of setSessionID for set ID type IPv4

	8
	7
	6
	5
	4
	3
	2
	1
	

	sessionid
	Octet 2

	
	Octet 3

	
	Octet 4

	setId
	Octet 5

	
	Octet 6

	
	Octet 7


Octet 3, Bit 1 in Table 2‑17 is the low order bit for sessionid.

Octet 7, Bit 1 in Table 2‑17 is the low order bit for setId.
Table 2‑18: encoding of setSessionID for set ID type IPv6

	8
	7
	6
	5
	4
	3
	2
	1
	

	sessionid
	Octet 2

	
	Octet 3

	
	Octet 4

	setId
	.

	
	

	
	Octet 19


Octet 3, Bit 1 in Table 2‑18 is the low order bit for sessionid.

Octet 19, Bit 1 in Table 2‑18 is the low order bit for setId.

Table 2‑19: encoding of setSessionID for set ID type NAI

	8
	7
	6
	5
	4
	3
	2
	1
	

	sessionid
	Octet 2

	
	Octet 3

	spare
	
	Octet 4

	NAI length
	Octet 5

	
	Octet 6

	setId
	

	
	Octet (6+NAI length)


NAI length describes the length of the NAI character string (length range up to 1000). Bit 1 of Octet 5 in Table 2‑19 is the low order bit for NAI length.

Octet 3, Bit 1 in Table 2‑19 is the low order bit for sessionid.

Octet (6 + NAI length), Bit 1 in Table 2‑19 is the low order bit for setId.

The encoding of slpSessionID is shown in Table 2‑20 to Table 2‑22.

Table 2‑20: encoding of slpSessionID for slp ID type of IPv4

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Octet 2

	sessionid
	Octet 3

	
	Octet 4

	
	Octet 5

	
	Octet 6

	slpId
	Octet 7

	
	Octet 8

	
	Octet 9


Octet 5, Bit 1 in Table 2‑20 is the low order bit for sessionid.

Octet 9, Bit 1 in Table 2‑20 is the low order bit for slpId.

Table 2‑21: encoding of slpSessionID for slp ID type of IPv6

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Octet 2

	sessionid
	Octet 3

	
	Octet 4

	
	Octet 5

	
	Octet 6

	slpId
	.

	
	Octet 20

	
	Octet 21


Octet 5, Bit 1 in Table 2‑21 is the low order bit for sessionid.

Octet 21, Bit 1 in Table 2‑21 is the low order bit for slpId

Table 2‑22: encoding of slpSessionID for slp ID type of FQDN

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Octet 2

	sessionid
	Octet 3

	
	Octet 4

	
	Octet 5

	FQDN length
	Octet 6

	
	Octet 7

	slpId
	.

	
	

	
	Octet (7+FQDN length)


FQDN length is the length indicator for the FQDN type of slpId (range: 1..255).

Octet 5, Bit 1 in Table 2‑22 is the low order bit for sessionid.

Octet (7+FQDN length), Bit 1 in Table 2‑22 is the low order bit for slpId.

2.3.2 Llp-error cause parameter

This parameter indicates the cause of position estimate failure. The parameter format is shown in Table 2‑23.

Table 2‑23: Llp-error cause parameter format
	8
	7
	6
	5
	4
	3
	2
	1
	

	Llp-error cause
	Octet 1


Llp-error cause shall take one of the values shown in Table 2‑24.

Table 2‑24  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 SET not reachable

	00001000
	Resource shortage

	00001001
	Restrict AGPS positioning

	Others
	Reserved


2.3.3 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 of 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 specified in Table 2‑25.
Table 2‑25: Cell identifier IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Spare
	Cell identification
discriminator
	Octet 1

	Cell identification
	Octet 2 - n


The coding of cell identification discriminator (bits 1 to 4 of octet 1) is a binary number indicating what type of cell identifier format is used for cell identification in octet 2-n:

· 0000 – the whole cell global identification (CGI) is used to identify the GSM cell (CGI is the only format that ensures unambiguous cell identification across wireless network providers, which is necessary for roaming purposes)

· 1111 – proprietary global cell identifier used to identify a WCDMA cell in SUPL (including Frequency Info and Primary Scrambling Code).

· All other values – not used

Coding of cell identification for cell identification discriminator = 0000 (GSM)

This encoding shall apply only to GSM 900 and DCS 1800. The format is specified in Table 2‑26.

Table 2‑26  Cell global identifier (GSM)

	8
	7
	6
	5
	4
	3
	2
	1
	

	MCC dig 2
	MCC dig 1
	Octet 2

	1
	1
	1
	1
	MCC dig 3
	Octet 3

	MNC dig 2
	MNC dig 1
	Octet 4

	LAC
	Octet 5

	LAC (continued)
	Octet 6

	CI value
	Octet 7

	CI value (continued)
	Octet 8


	NOTE
	In the CI value field bit 8 of octet 7 is the most significant bit, and bit 1 of octet 8 is the least significant bit. The same rule applies to LAC.


Coding of cell identification for cell identification discriminator = 1111 (WCDMA with Frequency Info and Primary Scrambling Code)

The format is specified in Table 2‑27.

Table 2‑27  Proprietary global cell identifier (WCDMA with Frequency Info and Primary Scrambling Code)

	8
	7
	6
	5
	4
	3
	2
	1
	

	MCC dig 2
	MCC dig 1
	Octet 2

	1
	1
	1
	1
	MCC dig 3
	Octet 3

	MNC dig 2
	MNC dig 1
	Octet 4

	Cell Identity
	Octet 5

	Cell Identity (continued)
	Octet 6

	Cell Identity (continued)
	Octet 7

	Cell Identity (cont)
	spare
	Octet 8

	Frequency Info and Primary Scrambling Code Presence
	Octet 9

	Frequency Mode
	Octet 10

	uarfcn -DL (upper part)
	Octet 11

	uarfcn-DL (lower part)
	spare
	Octet 12

	uarfcn -UL (upper part)
	Octet 13

	uarfcn-UL (lower part)
	spare
	Octet 14

	uarfcn -Nt (upper part)
	Octet 15

	uarfcn-Nt (lower part)
	spare
	Octet 16

	primary scrambling code (upper part)
	Octet 17

	primary scrambling code (lower part)
	spare
	Octet 18


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


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


The Frequency Info and Primary Scrambling Code Presence parameter defines the presence of the optional Frequency Info and Primary Scrambling Code. The presence is encoded as a bit map:

· Frequency Info presence: bit 1, Octet 9:

· 0: no Frequency Info present

· 1: Frequency Info present

· Primary Scrambling Code presence: bit 2, Octet 9:

· 0: no Primary Scrambling Code present

· 1: Primary Scrambling Code present

All other bits in Octet 9 (bit 3 – 8) are reserved. 

The Frequency Mode (Octet 10) indicator defines the mode used for the Frequency Info element:

· 0x00:
fdd – Downlink UARFCN only

· 0x01:
fdd – Downlink & Uplink UARFCN

· 0x02:
tdd UARFCN

· All other values: reserved

uarfcn-DL UARFCN ranges from 0 .. 16383 (upper part: Octet 11; lower part: Octet 12, bit 3-8).

uarfcn-UL UARFCN ranges from 0 .. 16383 (upper part: Octet 13; lower part: Octet 14, bit 3-8).

uarfcn-Nt UARFCN ranges from 0 .. 16383 (upper part: Octet 15; lower part: Octet 16, bit 3-8).

primary scrambling code ranges from 0 .. 511 (upper part: Octet 17; lower part: Octet 18, bit 8).
2.3.4 Position information parameter

The Position information parameter is comprised of four separate components:

· Position estimate

· Position source

· Velocity

· Timestamp

The encoding of the position estimate parameters is based on the shape definition for an ellipsoid point with altitude and uncertainty ellipsoid [S3]. Altitude, uncertainty and confidence are optional parameters. Altitude, if present, needs to present both altitude and altitude uncertainty. This means the position estimate parameter description in SUPL does not always match the exact GAD Shape definitions of [S3].
The position information parameter is encoded as shown in Table 2‑28.
Table 2‑28: Position information parameter format
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	reserved
	Presence Indication

	Octet 2
	

	…
	Position Estimate

	Octet m-1
	

	Octet m
	Position Source

	Octet m+1
	

	…
	Velocity

	Octet n-1
	

	Octet n
	

	…
	Timestamp

	Octet o
	


The general Position Estimate format is encoded as shown in Table 2‑29.
The presence Indicator is a bit map indicating the presence or absence of velocity and timestamp within the position information parameter. Position estimate and position source are mandatory elements of position information.
	
	Value
	Meaning

	Octet 1, Bit 1
	0
	Velocity absent

	
	1
	Velocity present

	Octet 1, Bit 2
	0
	Timestamp absent

	
	1
	Timestamp present


The position estimate parameter is encoded as shown in Table 2‑29.
Table 2‑29: Position estimate parameter format

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	reserved
	Type of Shape

	Octet 2
	S
	

	Octet 3
	Degrees of latitude

	Octet 4
	

	Octet 5
	

	Octet 6
	Degrees of longitude

	Octet 7
	

	Octet 8
	D
	Altitude

	Octet 9
	Altitude

	Octet 10
	spare
	Uncertainty semi-major

	Octet 11
	spare
	Uncertainty semi-minor

	Octet 12
	Orientation of major axis

	Octet 13
	spare
	Uncertainty Altitude

	Octet 14
	spare
	Confidence


Type of Shape (Octet 1):
Octet 1, Bit 1:
· 0 – Altitude information not present

· 1 – Altitude information present

Octet 1, Bit 2:

· 0 – uncertainty ellipse not present

· 1 – uncertainty ellipse present

Octet 1, Bit 3:

· 0 – confidence information not present

· 1 – confidence information present

Octet 1, Bit 4-8: reserved

Octet 2, Bit 8: S – Sign of latitude

· 0 – North

· 1 – South

Degrees of latitude – bit 1 of octet 4 is the low order bit

Degrees of longitude – bit 1 of octet 7 is the low order bit

Orientation of major axis (octet 12) – Angle in degrees between the major axis and north (0 = north, 90 = east). Note that values of 180 and above are not used.

Bit 8, Octet 8 – Direction of altitude

· 0 – Altitude expresses height

· 1 – Altitude expresses depth

Altitude – bit 1 of octet 9 is the low order bit

Uncertainty semi-major – bit 1 of octet 10 is low order bit

Uncertainty semi-minor – bit 1 of octet 11 is low order bit

Uncertainty altitude – bit 1 of octet 13 is low order bit

Confidence – bit 1 of octet 14 is low order bit

All details for the encoding of the parameters are defined in [S3].
The Position Source is encoded as shown in Table 2‑30.

Table 2‑30: Position source parameter format
	8
	7
	6
	5
	4
	3
	2
	1
	

	Position source
	Octet 1


Position source shall take one of the values shown in Table 2‑31.

Table 2‑31  Position source parameter values

	Value
	Meaning

	00000001
	SET-assisted AGPS only

	00000010
	SET-based AGPS only

	00000011
	Autonomous GPS

	00000100
	Cell Sector (position obtained from single BSA cell sector center)

	00000101
	Cell Sector with TA (position obtained from base station timing delay measurements)

	00000110
	Hybrid (combination of GPS pseudo range and network measurements)

	00000111
	Hybrid mixed mode (combination of GPS pseudo range and BSA lookup)

	00001000
	Last known position

	00001001
	Default position

	00001010
	Unknown source

	Others
	Reserved


The Velocity parameter is encoded as shown in Table 2‑32 to Table 2‑35. There are four different velocity types. The velocity type is coded in Octet 1, bit 5 – 8 of the velocity parameter as following:

· Horizontal velocity (velocity type 0000)

· Horizontal velocity and vertical velocity (velocity type 0001)

· Horizontal velocity with uncertainty (velocity type 0010)

· Horizontal and vertical velocity with uncertainty (velocity type 0011)

Table 2‑32: Horizontal velocity coding (type 0000 – horizontal velocity)

	8
	7
	6
	5
	4
	3
	2
	1
	

	Velocity Type: 0000
	spare
	Bearing (high part)
	Octet 1

	Bearing (low part)
	Octet 2

	Horizontal speed (high part)
	Octet 3

	Horizontal speed (low part)
	Octet 4


Bearing: high part Octet 1, bit 1; low part Octet 2

Horizontal speed: high part Octet 3; low part Octet 4

Table 2‑33: Horizontal and vertical velocity coding (type 0001 – horizontal velocity and vertical velocity

	8
	7
	6
	5
	4
	3
	2
	1
	

	Velocity Type: 0001
	spare
	Vertical direction
	Bearing (high part)
	Octet 1

	Bearing (low part)
	Octet 2

	Horizontal speed (high part)
	Octet 3

	Horizontal speed (low part)
	Octet 4

	Vertical speed
	Octet 5


Bearing: high part Octet 1, bit 1; low part Octet 2

Horizontal speed: high part Octet 3; low part Octet 4

Vertical speed: Octet 5

Vertical direction: Octet 1, bit 2

Table 2‑34: Horizontal and velocity uncertainty coding (type 0010 – horizontal velocity with uncertainty)

	8
	7
	6
	5
	4
	3
	2
	1
	

	Velocity Type: 0010
	spare
	Bearing (high part)
	Octet 1

	Bearing (low part)
	Octet 2

	Horizontal speed (high part)
	Octet 3

	Horizontal speed (low part)
	Octet 4

	Velocity uncertainty
	Octet 5


Bearing: high part Octet 1, bit 1; low part Octet 2

Horizontal speed: high part Octet 3; low part Octet 4

Velocity uncertainty: Octet 5

Table 2‑35: Horizontal and vertical with velocity uncertainty coding (type 0011 – horizontal and vertical velocity with uncertainty)

	8
	7
	6
	5
	4
	3
	2
	1
	

	Velocity Type:0011
	spare
	Vertical direction
	Bearing (high part)
	Octet 1

	Bearing (low part)
	Octet 2

	Horizontal speed (high part)
	Octet 3

	Horizontal speed (low part)
	Octet 4

	Vertical speed
	Octet 5

	Horizontal speed uncertainty
	Octet 6

	Vertical speed uncertainty
	Octet 7


Bearing: high part Octet 1, bit 1; low part Octet 2

Horizontal speed: high part Octet 3; low part Octet 4

Vertical speed: Octet 5

Horizontal speed uncertainty: Octet 6

Vertical speed uncertainty: Octet 7

Vertical direction: Octet 1, bit 2
The Timestamp (UTC Time) parameter is encoded as shown in Table 2‑36.

Table 2‑36: Timestamp in UTC coding

	8
	7
	6
	5
	4
	3
	2
	1
	

	Year
	Octet 1

	Month
	Octet 2

	Day
	Octet 3

	Hour
	Octet 4

	Min
	Octet 5

	Sec
	Octet 6

	spare
	Sign
	Z
	Octet 7

	dHour
	Octet 8

	dMin
	Octet 9


	NOTE
	       All subfields contain two 4-bit BCD numbers that provide the decimal value on the subfield. For example, if minutes are 53, the Min subfield contains ‘01010011’.


The encoding of the subfields is as follows:

· Octet 1: Year – YY, the two low-order digits of the Christian year (00 to 99)

· Octet 2: Month – MM, the month of the year (01 to 12), with January as 01

· Octet 3: Day – the day of the month (01 to 31)

· Octet 4: Hour – the hour of the day (00 to 23)

· Octet 5: Min – the minute of the hour (00 to 59)

· Octet 6: Sec – the second of the minute (00 to 59)

· Octet 7, bit 1: Z – Zulu time indicator:

· “0” – the time expressed in Octets 1 to 9 is UTC Time. The Sign subfield (bit 2) is to be ignored and Octet 11 and 12 are not present.

· “1” – the time expressed in Octets 1 to 9 is local time and the time offset of local time to UTC Time is given in Octet 11 and 12. The sign of the time offset (positive or negative) is given in the Sign subfield in Octet 10. 

· Octet 10, bit 2: Sign – the sign of the time difference between local time and UTC Time:

· “0” – the sign is “+”

· “1” – the sign is “–“

· Octet 8: dHour – hour component of the time difference between local time and UTC Time (00 to 23)

· Octet 9: dMin – minute component of the time difference between local time and UTC Time (00 to 59)

For example, if the local time is 7AM on 2 January 1982 and coordinated universal time (UTC Time) is 12 noon on 2 January 1982, then the timestamp can be expressed in one of two ways:

1. "8201021200Z"
In this expression, “Z” corresponds to “0” in the Z subfield in Octet 10.
2. "8201020700-0500"
In this expression, “–“ corresponds to “1” in the Z subfield in Octet 10 and “1” to the Sign subfield in Octet 10.
2.3.5 Position mode parameter

This parameter indicates the position method the SPC shall use to provide the target SET’s position estimate. This parameter is described in Table 2‑37.

Table 2‑37: Position mode parameter format
	8
	7
	6
	5
	4
	3
	2
	1
	

	Position Mode
	Octet 1


Position mode shall take one of the values shown in Table 2‑38.

Table 2‑38  Position mode parameter values

	Value
	Meaning

	00000001
	A-GPS SET-assisted only

	00000010
	A-GPS SET-based only

	00000011
	SET Assisted A-GPS Preferred

	00000100
	SET Based A-GPS Preferred

	00000101
	Autonomous GPS

	00000110
	ECID

	Others
	Reserved


2.3.6 Terminal (position) capability parameter

This parameter specifies the positioning technologies and positioning protocol that are supported by the SET. It is described in Table 2‑39.

Table 2‑39: Terminal capability parameter format

	8
	7
	6
	5
	4
	3
	2
	1
	

	Position Technology (upper part)
	Octet 1

	Position Technology (lower part)
	Octet 2

	Pos Protocol
	Octet 3

	Pref Mode
	Octet 4


The Positioning Technology parameter (Octet 1 and 2) is a bitmap and coded as two octets:

Octet 1, Bit 1: 
1 – SET-assisted GPS supported


0 – SET-assisted GPS not supported

Octet 1, Bit 2:
1 – SET-based GPS supported


0 – SET-based GPS not supported

Octet 1, Bit 3:
1 – Autonomous GPS supported


0 – Autonomous GPS not supported

Octet 1, Bit 4:
1 – AFLT supported


0 – AFLT not supported

Octet 1, Bit 5:
1 – ECID supported


0 – ECID not supported

Octet 1, Bit 6:
1 – EOTD supported


0 – EOTD not supported

Octet 1, Bit 7:
1 – OTDOA supported


0 – OTDOA not supported

Octet 1, Bit 8:
reserved for future use

Octet 2: reserved for future use

The Pos Protocol parameter (Octet 3) is a bit map specifying the supported positioning protocols and is coded as follows:

Octet 3, Bit 1: 
1 – TIA-801 supported


0 – TIA-801 not supported

Octet 3, Bit 2:
1 – RRLP supported


0 – RRLP not supported

Octet 3, Bit 3:
1 – RRC supported


0 – RRC not supported

Octet 3, Bit 4-8: reserved

The Pref Mode parameter (Octet 4) specifies the preferred positioning mode of the SET and is encoded as follows:

0x01:
SET-assisted preferred

0x02:
SET-based preferred

0x03 – 0xFE: reserved

0xFF:
no preference

2.3.7 ULP,pd content parameter

This is the container of ULP,pd messages exchanged between SLC and SPC. Refer to [S3] for the ULP,pd message format. This parameter is described in Table 2‑40. Note that since this parameter can be more than 65535 bits in length (e.g. octet string (1..8192) for positioning payload plus the optional velocity parameter), the parameter length is encoded in 3 octets.

Table 2‑40: LupPD content parameter format

	8
	7
	6
	5
	4
	3
	2
	1
	

	ULP,pd content
	Octet 1

	
	Octet n


2.3.8 A-GPS Session Information

This parameter indicates the type of RRLP session that the SET performed. This parameter is described in Table 2‑41.

Table 2‑41: A-GPS Session Information parameter format
	8
	7
	6
	5
	4
	3
	2
	1
	

	A-GPS Session Information
	Octet 1


A-GPS Session Information shall take one of the values shown in Table 2‑42.

Table 2‑42  A-GPS Session Information parameter values

	Value
	Meaning

	00000001a
	AGPS SET-assisted

	00000010b
	AGPS SET-based

	00000011c
	GPS assistance data download

	Others
	Reserved

	a
Pseudoranges were uploaded to the SPC

b
Position estimate was uploaded to the SPC

c
SET download assistance only


2.3.9 Status parameter

The status parameter is used in conjunction with the Cell Information parameter and indicates whether the reported Cell Information is either stale, current or unknown. Please note that the status parameter does not apply to the optional frequency information and primary scrambling code information.

The status parameter is encoded as follows:

Table 2‑43: Status parameter format
	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	status
	Octet 1


The status parameter shall take one of the values shown in Table 2‑44.

Table 2‑44  Status parameter

	Value
	Meaning

	000
	Stale – the cell information value is not current

	001
	Current – the cell information value is current

	010
	Unknown – the SET does not know whether the cell information value is stale or current

	Others
	Reserved


2.3.10 NMR parameter

This parameter provides the Network Measurement Reports from the mobile station. There are two formats for NMR: GSM/GPRS and WCDMA. 

Table 2‑45 Network Measurement Parameter

	8
	7
	6
	5
	4
	3
	2
	1
	

	Spare
	NMR Type
	Octet 1

	NMR
	Octet 2 – Octet m


The coding of NMR Type is:

· 0x00 – GSM NMR

· 0x01 – WCDMA NMR

Table 2‑46 coding of GSM/GPRS NMR

	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	numCellMeas
	Octet 2

	ARFCN – 1 (high part)
	Octet 3

	ARFCN - 1 (low part)
	BSIC - 1
	Octet 4

	spare
	RXLEV - 1
	Octet 5

	
	

	
	

	
	

	ARFCN –n (high part)
	Octet 45

	ARFCN - n (low part)
	BSIC - n
	Octet 46

	spare
	RXLEV - n
	Octet 47


numCellMeas is the number of cells included in the measurement report (numCellMeas from 1..15)

ARFCN – n is the ARFCN of the nth cell (n from 1..15) [S2]

BSIC – n is the BSIC of the nth cell (n from 1..15) [S2]

RXLEV – n is the RXLEV of the nth cell (n from 1..15) [S2]

Table 2‑47 Coding of WCDMA NMR (Measured Result List)

	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	numFreq
	Octet 2

	spare
	numCellMeas
	Octet 3

	Optional Element Presence Indication 1
	Octet 4

	Frequency Mode
	Octet 5

	uarfcn -DL (upper part)
	Octet 6

	uarfcn-DL (lower part)
	spare
	Octet 7

	uarfcn -UL (upper part)
	Octet 8

	uarfcn-UL (lower part)
	spare
	Octet 9

	uarfcn -Nt (upper part)
	Octet 10

	uarfcn-Nt (lower part)
	spare
	Octet 11

	ultra-CarrierRSSI
	spare
	Octet 12

	CellMeasuredResultsList(1)
	Octet n(1) – Octet m(1)

	CellMeasuredResultsList(2)
	Octet n(2) – Octet m(2)

	
	.

	
	.

	CellMeasuredResultsList(numCellMeas)
	Octet n(numCellMeas) - 
Octet m(numCellMeas)


numFreq and numCellMeas (Octet 2 and 3) represent the number of frequencies and cell measurements (per frequency) that are in the NMR:

· numFreq ranges from 1 to 8

· numCellMeas ranges from 1 to 32 

The block from Octet 3 to Octet m(numCellMeas) is repeated numFreq times. The number of blocks containing actual data may be smaller than 8 (maxFreq). 

All parameters in Table 2‑47 are encoded according to [S17].

The Optional Element Presence Indication 1 parameter is a one octet value and encoded as a bitmap :

· Octet 4, bit 1:

· 0: no Frequency Info present

· 1: Frequency Info present

· Octet 4, bit 2:

· 0: no Utra-CarrierRSSI present

· 1: Utra-CarrierRSSI present

· Octet 4, bit 3:

· 0: no Cell Measured Result List present

· 1: Cell Measured Result List present

All other bits in Octet 4 (bit 4 – 8) are reserved.

The Frequency Mode (Octet 5) indicator defines the mode used for the Frequency Info element:

· 0x00:
fdd – Downlink UARFCN only

· 0x01:
fdd – Downlink & Uplink UARFCN

· 0x02:
tdd UARFCN

· All other values: reserved

Note that fdd and tdd Frequency Mode parameters are mutually exclusive.

The parameters in Table 2‑47 have the following range values:

· numFreq: 1..8

· uarfcn-DL: 0..16383

· uarfcn-UL: 0..16383

· uarfcn-Nt: 0..16383

· ultra-CarrierRSSI: 0..127

· numCellMeas: 1..32

Table 2‑48 Coding of Cell Measured Results List

	8
	7
	6
	5
	4
	3
	2
	1
	

	CI presence indication
	Octet 1

	CI (upper part)
	Octet 2

	CI (medium part)
	Octet 3

	CI (lower part)
	Octet 4

	CI (lowest part)
	spare
	Octet 5

	fdd/tdd mode indicator
	Octet 6

	fddPresenceIndicator
	Octet 7

	spare
	primaryCPICH-Info (upper part)
	Octet 8

	primaryCPICH-Info (lower part)
	spare
	Octet 9

	spare
	cpich-Ec-N0
	Octet 10

	spare
	cpich-RSCP
	Octet 11

	pathloss
	Octet 12

	tddPresenceIndicator
	Octet 13

	spare
	cellParametersID
	Octet 14

	spare
	proposed TGSN
	Octet 15

	spare
	primaryCCPCH-RSCP
	Octet 16

	pathloss
	Octet 17

	spare
	numTS
	Octet 18

	spare
	TimeslotISCP(1)
	Octet 19

	spare
	TimeslotISCP(2)
	Octet 20

	
	
	

	
	
	

	spare
	TimeslotISCP(numTS)
	Octet 18+numTS


The parameter numTS specifies the number of time slots present in the CellMeasuredResultsList. numTS ranges from 1 to 14 (maxTS).

All parameters in Table 2‑48 are encoded according to [S17].

The CI presence indication is encoded as follows:

· CI presence indication: bit 1, Octet 1:

· 0: no CI present

· 1: CI present

The fdd/tdd mode parameter is encoded as follows:

· 0x00: fdd

· 0x01: tdd

The fddPresenceIndicator is a bitmap and is encoded as follows:

· Octet 7, bit 1: 

· 0: cpich-Ec-N0 not present

· 1: cpich-Ec-N0 present

· Octet 7, bit 2:

· 0: cpich-RSCP not present

· 1: cpich-RSCP present

· Octet 7, bit 3:

· 0: pathloss not present

· 1: pathloss present

The tddPresenceIndicator is a bitmap and is encoded as follows:

· Octet 13, bit 1: 

· 0: proposedTGSN not present

· 1: proposed TGSN present

· Octet 13, bit 2:

· 0: primaryCCPCH-RSCP not present

· 1: primaryCCPCH-RSCP present

· Octet 13, bit 3:

· 0: pathloss not present

· 1: pathloss present

· Octet 13, bit 4:

· 0: timeslotISCP-List not present

· 1: timeslotISCP-List present

The parameters in Table 2‑48 have the following range values:

· CI: 0..268435455

· primaryCPICH-Info: 0..511

· cpich-Ec-N0: 0..63

· cpich-RSCP: 0.127

· pathloss: 46..173

· cellParametersID: 0..127

· proposed TSGN: 0..14

· primaryCCPCH-RSCP: 0..127

· numTS: 1..14

· TimeslotSCP(n): 0..127

2.3.11 Timing Advance

This parameter provides the Timing Advance value from the SET [S2].

Table 2‑49: Encoding of Timing Advance

	8
	7
	6
	5
	4
	3
	2
	1
	

	Timing advance value
	Octet 1


The encoding of the Timing Advance value is:

· The timing advance value is octet 1.

· The coding of the timing advance value field is the binary representation of the timing advance in bit periods; 1 bit period = 48/13 µs.

· For all the bands except GSM 400, the values 0 to 63 are valid TA values, and bit 7 and bit 8 are set to spare. The binary value “1111111” (7 ones) indicates that the field does not contain a timing advance value.

· For GSM 400, the values 0 to 219 are valid TA values. The binary value “11111111” (8 ones) indicates that the field does not contain a timing advance value. The remaining values 220 to 255 decimal are reserved.

For more details about the Timing Advance IE, refer to [S2]

2.3.12 SUPL END Indicator

The SUPL END Indicator is used in the PBORT message to indicate to the SLC whether or not the SLC needs to send a SUPL END message to the SET. In scenarios where the SPC has already sent a SUPL END message (carried over Llp in a PDATA message), the SLC must not send SUPL END after receiving a PBORT message from the SPC.

The encoding of the SUPL END Indicator is shown in Table 2‑50.
Table 2‑50: SUPL END Indicator encoding

	8
	7
	6
	5
	4
	3
	2
	1
	

	SUPL END Indicator
	Octet 1


Octet 1, Bit 1:
1 – SUPL END message must not be sent by SLC


0 – SUPL END message shall be sent by the SLC

Octet 1, Bit 2 – 8: reserved
2.3.13 SUPL Protocol Version Parameter

The SUPL Protocol Version parameter is encoded as shown in Table 2‑51.
Table 2‑51: SUPL Protocol Version parameter

	8
	7
	6
	5
	4
	3
	2
	1
	

	maj
	Octet 1

	min
	Octet 2

	servind
	Octet 3


maj: major version, range from 0 to 255

min: minor version, range from 0 to 255

servind: service indicator, range from 0 to 255 

2.3.14 Authentication Key Parameter

The SUPL Authentication Key parameter is encoded as shown in Table 2‑52.
Table 2‑52: Authentication Key
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Octet 1

	Authentication Key
	Octet 2

	
	…

	
	Octet 16


The Authentication Key is eight octets in length. The low order bit for Authentication Key is Bit 1, Octet 16.
3 Llp Protocol Transport

3.1 Llp transport protocol

The transport protocol between the SLC and the SPC shall be TCP/IP. The SPC shall provide a single socket port to which the SLC will connect. The SLC and the SPC 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 SLC shall always establish the connection to the SPC. The SPC shall never establish a connection to the SLC. The SLC shall typically establish a connection at startup but can also establish a connection at the time of a transaction. If the SLC is unable to establish a connection at startup, the SLC shall, based on the configuration, attempt to reconnect with the SPC. Once a connection is established, the connection shall be long-lived and shall be maintained by heartbeat messages between the SLC and the SPC

3.2.2 Connection usage

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

3.2.3 Connections termination

At any point in time the SLC or the SPC can close an open connection.

3.2.4 Connections failure

It is the responsibility of the SLC to re-establish the connection to the SPC when the connection is lost.
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