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5
Procedures applicable to use of BSSAP-LE

5.1
Location Request

The Location Request procedure is applicable to the Lb interface. Its purpose is to obtain a location estimate for a target MS that is already in dedicated mode, in packet transfer mode, in packet idle mode, or in dual transfer mode. It is also used to provide an MS with LCS assistance data or with a deciphering key for LCS broadcast assistance data. The initiator of a location request is the BSS. The procedure makes use of SCCP connection oriented signaling on the Lb interface.

5.1.1
Successful Operation

The initiator of the location request sends a BSSMAP-LE Perform Location Request to the SMLC associated with the current serving cell for the target MS. The message contains the following mandatory (M), conditional (C) and optional (O) information, where conditional parameters are required if available.

-
Location Type (M).

-
Cell Identifier (M).

-
Classmark Information Type 3 (C).

-
LCS Client Type (C).

-
Chosen Channel (C).

-
LCS Priority (C).

-
LCS QoS (C).

-
Requested GPS Assistance Data (C).

-
BSSLAP APDU (C).

-
LCS Capability (O).

-
Packet Measurement Report (O).

-
Measured Cell Identity List (O).

-
IMSI of target MS (O).

-
IMEI of target MS (O).
-
Requested Galileo Assistance Data (C).
If requested, the SMLC performs positioning of the target MS using a particular position method or a combination of more than one positioning method. If neither the Classmark Information Type 3 IE nor the LCS Capability IE is present, the SMLC shall instigate only network based positioning methods (e.g. TA and U-TDOA but not GNSS (GPS, Galileo) or E-OTD).

Alternatively, if requested otherwise, the SMLC may provide positioning assistance data to the MS. The SMLC may invoke the following other BSSAP-LE procedures to perform these procedures:

-
connection oriented information transfer;

-
connectionless information transfer;

-
LMU connection establishment;

-
LMU connection release;

-
DTAP-LE information transfer.

Additional procedures defined in 3GPP TS 24.008 and 3GPP TS 48.008 may also be performed. If a location estimate was requested and was subsequently obtained, the SMLC shall return a BSSMAP-LE Perform Location Response to the initiator of the location request. This message contains the following mandatory, conditional and optional parameters.

-
Location Estimate (M).

-
Positioning Data (C).

Restrictions on the geographic shape encoded within the Location Estimate parameter may exist for certain LCS client types. The SMLC shall comply with any restrictions defined in 3GPP specifications and, in a particular country, with any restrictions defined for a specific LCS client type in relevant national standards. For example, in the US, national interim standard TIA/EIA/IS-J-STD-036 [21] restricts the geographic shape for an emergency services LCS client to minimally either an "ellipsoid point" or an "ellipsoid point with uncertainty circle and confidence" as defined in 3GPP TS 23.032.

If assistance data was instead requested for an MS and the SMLC was able successfully to transfer this to the MS, the SMLC shall return a BSSMAP-LE Perform Location Response to the initiator of the location request (serving BSC). This message shall contain no parameters. The absence of an LCS Cause parameter in this case implies that the transfer was successful.

Otherwise, if a deciphering key was requested for LCS broadcast assistance data and the SMLC has access to the appropriate keys, the SMLC shall return a BSSMAP-LE Perform Location Response to the initiator of the location request. This message contains the following mandatory parameters.

-
Deciphering Keys (M).
9
Message Functional Definitions and Contents

For each message there is, in this sub-clause, a table listing the signalling elements in their order of appearance in the transmitted message.

9.1
BSSMAP-LE PERFORM LOCATION REQUEST message

This message is sent to request a location estimate for a target MS and contains sufficient information to enable location according to the required QoS using any positioning method supported by the PLMN and, where necessary, MS. The message is also used to request LCS assistance data transfer to an MS or request deciphering keys for LCS broadcast assistance data. The message can be sent from the BSS to the SMLC.

Table 9.1: BSSMAP-LE PERFORM LOCATION REQUEST message content

	Information element
	Type/Reference
	Presence
	Format
	Length in octets

	Message type
	Message Type
	M
	V
	1

	Location Type
	Location Type
	M
	TLV
	 3-4

	Cell Identifier
	Cell Identifier
	M
	TLV
	3-10

	Classmark Information Type 3
	Classmark Information Type 3
	O
	TLV
	2-n

	LCS Client Type
	LCS Client Type
	C
	TLV
	3

	Chosen Channel
	Chosen Channel
	O
	TLV
	2-n

	LCS Priority
	LCS Priority
	O
	TLV
	3

	LCS QoS
	LCS QoS
	O
	TLV
	6

	Requested GPS Assistance Data
	Requested GPS Assistance Data
	O
	TLV
	3-n

	BSSLAP APDU
	APDU
	O
	TLV
	2-n

	LCS Capability
	LCS Capability
	O
	TLV
	3-n

	Packet Measurement Report
	Packet Measurement Report
	O
	TLV
	2-n

	Measured Cell Identity List
	Cell Identity List
	O
	TLV
	6-n

	IMSI
	IMSI
	O (Note 1)
	TLV
	5-10

	IMEI
	IMEI
	O (Note 1)
	TLV
	10

	Requested Galileo Assistance Data
	Requested Galileo Assistance Data
	O
	TLV
	3-n

	NOTE 1:
The IMSI should be sent preferably if known. The IMEI could be sent if the IMSI is not known, or in addition to the IMSI for the purpose of allowing correlation between the two identities.


9.1.1
Location Type

This parameter defines the type of location information being requested.

9.1.2
Cell Identifier

This parameter gives the current cell location of the target MS. The format shall either be the cell global identification or the LAC plus CI form.

9.1.3
Classmark Information Type 3

This parameter indicates the positioning methods supported by the MS as obtained from the MS Classmark 3 received earlier from the target MS.

9.1.4
LCS Client Type

This parameter defines the type of the originating LCS Client. It shall be included if the Location Type indicates a request for a location estimate and may be included in other cases to assist an SMLC to appropriately prioritize a location request.

9.1.5
Chosen Channel

This parameter defines the type of radio channel currently assigned to the target MS.

9.1.6
LCS Priority

This parameter defines the priority of the location request.

9.1.6a
LCS QoS

This parameter provides the required Quality of Service for the LCS Request. Quality of Service may include horizontal accuracy, vertical accuracy and allowed response time.

9.1.7
Requested GPS Assistance Data

This parameter identifies the specific GPS assistance data that may be requested.

9.1.8
BSSLAP APDU

This parameter provides additional measurements (e.g. timing advance and measurement report) in a BSSLAP TA Layer3 message for the target MS from the BSS. The measurements are contained inside a BSSLAP APDU. This parameter shall be included for location requests for the PS Domain in A/Gb-mode when the timing advance value is available in the BSS.

9.1.9
LCS Capability

This parameter provides information about the LCS capabilities of the target MS. This IE and the Classmark Information Type 3 IE are mutually exclusive.

9.1.10
Packet Measurement Report

This parameter provides information about the neighbour measurements that the target MS has performed for a positioning request in the PS domain.

9.1.11
Measured Cell Identity List

This parameter provides information about the cell identities relative to the packet measurement report IE.

9.1.12
IMSI
This parameter identifies the IMSI of the target Mobile Station.

9.1.13
IMEI
This parameter identifies the IMEI of the target Mobile Station.
9.1.14
Requested Galileo Assistance Data

This parameter identifies the specific Galileo assistance data that may be requested.
10
Message format and information element coding

This sub-clause specifies the coding of the Information Elements used by the BSSAP-LE protocol. The spare bits in the coding of an IE shall be set to zero by the sender and shall be ignored by the receiver.

All unassigned codes (whether omitted or explicitely Unassigned in the text) shall be treated as unknown.

The following conventions are assumed for the sequence of transmission of bits and bytes:

-
Each bit position is marked as 1 to 8. Bit 1 is the least significant bit and is transmitted first.

-
In an element octets are identified by number, octet 1 is transmitted first, then octet 2 etc.

When a field extends over more than one octet, the order of bit values progressively decreases as the octet number increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet of the field.

-
For variable length elements a length indicator is included, this indicates the number of octets following in the element.

-
All fields within Information Elements are mandatory unless otherwise specified. The Information Element Identifier shall always be included.

All spare bits are set to 0.

For any information element of format TLV, the length indicator octet, as in 3GPP TS 48.008, defines the number of octets in the information element that follow the length indicator octet.

10.1
Message type

Message type uniquely identifies the message being sent. It is a single octet element, mandatory in all messages.

Table 10.1: Message type information element

	Category
	8 7 6 5 4 3 2 1
	Message Type

	
	0 0 0 0 0 0 0 0
	Reserved.

	POSITIONING MESSAGES
	
	

	
	0 0 1 0 1 0 1 1
	BSSMAP-LE PERFORM LOCATION REQUEST

	
	0 0 1 0 1 1 0 1
	BSSMAP-LE PERFORM LOCATION RESPONSE

	
	0 0 1 0 1 1 1 0
	BSSMAP-LE PERFORM LOCATION ABORT

	
	0 0 1 0 1 1 1 1
	BSSMAP-LE PERFORM LOCATION INFORMATION

	Reserved (NOTE)
	
	

	
	0 0 0 0 0 0 0 1
	Reserved (note)

	
	0 0 0 0 0 0 1 0
	Reserved (note)

	
	0 0 0 0 0 0 1 1
	Reserved (note)

	
	0 0 0 0 0 1 0 0
	Reserved (note)

	INFORMATION MESSAGES
	
	

	
	0 0 1 0 1 0 1 0
	BSSMAP-LE CONNECTION ORIENTED INFORMATION

	
	0 0 1 1 1 0 1 0
	BSSMAP-LE CONNECTIONLESS INFORMATION

	GENERAL MESSAGES
	
	

	
	0 0 1 1 0 0 0 0
	RESET

	
	0 0 1 1 0 0 0 1
	RESET ACKNOWLEDGE

	NOTE:
These values of the codepoints shall not be used as they were used in an earlier version of the protocol.


10.2
Information Element Identifiers

The next list shows the coding of the Information Element Identifiers used in the present document.

Table 10.2: Information Element Identifier coding

	8 7 6 5 4 3 2 1
	Information element
	Reference

	0 0 1 1 1 1 1 0
	LCS QoS
	10.16

	0 1 0 0 0 0 1 1
	LCS Priority
	10.15

	0 1 0 0 0 1 0 0
	Location Type
	10.18

	0 1 0 0 0 1 0 1
	Geographic Location
	10.9

	0 1 0 0 0 1 1 0
	Positioning Data
	10.20

	0 1 0 1 0 1 0 1
	Velocity Data
	10.30

	0 1 0 0 0 1 1 1
	LCS Cause
	10.13

	0 1 0 0 1 0 0 0
	LCS Client Type
	10.14

	0 1 0 0 1 0 0 1
	APDU
	10.3

	0 1 0 0 1 0 1 0
	Network Element Identity
	10.19

	0 1 0 0 1 0 1 1
	Requested GPS Assistance Data
	10.10

	0 1 0 0 0 0 0 1
	Requested Galileo Assistance Data
	10.31

	0 1 0 0 1 1 0 0
	Deciphering Keys
	10.8

	0 1 0 0 1 1 0 1
	Return Error Request
	10.21

	0 1 0 0 1 1 1 0
	Return Error Cause
	10.22

	0 1 0 0 1 1 1 1
	Segmentation
	10.24

	0 0 0 1 0 0 1 1
	Classmark Information Type 3
	10.7

	0 0 0 0 0 1 0 0
	Cause
	10.4

	0 0 0 0 0 1 0 1
	Cell Identifier
	10.5

	0 0 1 0 0 0 0 1
	Chosen Channel
	10.6

	0 0 0 0 0 0 0 0
	IMSI
	10.11

	0 0 0 0 0 0 0 1
	Reserved (note)
	

	0 0 0 0 0 0 1 0
	Reserved (note)
	

	0 0 0 0 0 0 1 1
	Reserved (note)
	

	0 0 0 0 0 1 0 0
	Reserved (note)
	

	0 1 0 1 0 0 0 0
	LCS Capability
	10.26

	0 1 0 1 0 0 0 1
	Packet Measurement Report
	10.27

	0 1 0 1 0 0 1 0
	Cell Identity List
	10.28

	1 0 0 0 0 0 0 0
	IMEI
	10.29

	NOTE:
These values of the codepoints shall not be used as they were used in an earlier version of the protocol.


10.18
Location Type

This is a variable length information element defining the type of location information being requested.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	Location Information

	Octet 4
	Positioning Method


Figure 10.18.1: Location Type IE

Coding of location information (octet 3):


00000000
current geographic location 
00000001 
location assistance information for the target MS
00000010
deciphering keys for broadcast assistance data for the target MS
all other values are reserved

Positioning Method (octet 4)

This octet shall be included if the location information in octet 3 indicates "location assistance information for the target MS" or "deciphering keys for broadcast assistance data for the target MS" and shall be omitted otherwise.

00000000
reserved

00000001
Mobile Assisted E-OTD

00000010
Mobile Based E-OTD

00000011
Assisted GPS 
00000100
Assisted Galileo
00000101
Assisted GPS and Assisted Galileo
all other values are reserved
10.20
Positioning Data

This is a variable length information element providing positioning data associated with a successful or unsuccessful location attempt for a target MS.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	spare
	Positioning Data Discriminator

	Octets 4 to 4+m-1
	Positioning Method 1

	
	

	Octets 4+nm-m to 4+nm-1
	Positioning Method n


Figure 10.20.1: Positioning Data IE

The positioning data discrminator (bits 4-1 of octet 3) defines the type of data and number of octets m provided for each positioning method:

0000
indicate usage of each positioning method that was attempted either successfully or unsuccessfully; 1 octet of data is provided for each positioning method included

all other values are reserved.

Coding of the positioning method octets for positioning data discriminator = 0000:

	Octet x
	positioning method
	usage


Coding of positioning method (bits 8-4):

00000
Timing Advance

00001
Reserved (Note)

00010
Reserved (Note)

00011
Mobile Assisted E-OTD

00100
Mobile Based E-OTD

00101
Mobile Assisted GPS

00110
Mobile Based GPS

00111
Conventional GPS

01000
U-TDOA

01001
Reserved for UTRAN use only

01010
Reserved for UTRAN use only

01011
Reserved for UTRAN use only

01100
Cell ID
01101
Mobile Assisted Galileo
01110
Mobile Based Galileo
01111
Conventional Galileo



10000

to
reserved for network specific positioning methods

11111

Coding of usage (bits 3-1)

000
Attempted unsuccessfully due to failure or interruption

001
Attempted successfully: results not used to generate location

010
Attempted successfully: results used to verify but not generate location

011
Attempted successfully: results used to generate location

100
Attempted successfully: case where MS supports multiple mobile based positioning methods and the actual method or methods used by the MS cannot be determined

NOTE:
These values of the codepoints shall not be used as they were used in an earlier version of the protocol.
10.31
Requested Galileo Assistance Data

This is a variable length information element identifying the Galileo assistance data requested for an MS.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	H
	G
	F
	E
	D
	C
	B
	A

	Octet 4
	P
	O
	N
	M
	L
	K
	J
	I

	Octet 5

to

Octet 8+2n
	Satellite related data


Figure 10.31.1: Requested Galileo Assistance Data IE

Octet 3

bit A
Galileo Almanac

0:
Galileo Almanac is not requested

1:
Galileo Almanac is requested

bit B
Galileo UTC Model
0:
Galileo UTC Model is not requested

1:
Galileo UTC Model is requested

bit C
Galileo Ionospheric Model

0:
Galileo Ionospheric Model is not requested

1:
Galileo Ionospheric Model is requested

bit D
Galileo Navigation Model
0:
Galileo Navigation Model is not requested – octets 5 to 8+2n are not present

1:
Galileo Navigation Model is requested – octets 5 to 8+2n are present

bit E
Galileo Differential Corrections
0:
Galileo Differential Corrections are not requested

1:
Galileo Differential Corrections are requested

bit F
Reference Location
0:
Reference Location is not requested

1:
Reference Location is requested

bit G
Galileo Reference Time
0:
Galileo Reference Time is not requested

1:
Galileo Reference Time is requested

bit H
Galileo Acquisition Assistance
0:
Galileo Acquisition Assistance is not requested

1:
Galileo Acquisition Assistance is requested
Octet 4
bit I 
Galileo Real-Time Integrity
0:
Galileo Real-Time Integrity is not requested

1:
Galileo Real-Time Integrity is requested
bit J 
GPS-Galileo Time Offset (GGTO)

0:
GPS-Galileo Time Offset is not requested

1:
GPS-Galileo Time Offset is requested
bits K through P are Spare bits

At least one of bits A, B, C, D, E, F, G, H, I or J shall be set to the value "1".

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 5
	Galileo Week
	Spare

	Octet 6
	Galileo Week

I

NSAT 

Spare

	Octet 7
	Galileo_Toe

	Octet 8
	NSAT
	T-Toe limit

	Octet 9
	spare
	GalileoSatID 1

	Octet 10
	IODE 1

	…
	

	Octet 7+2n
	spare
	GalileoSatID n

	Octet 8+2n
	IODE n


Figure 10.31.2: Coding of Satellite Related Data
Galileo Week (bits 5-8 octet 5 and octet 6) 

This field contains a 12 bit binary representation of the Galileo Week of the assistance currently held by the MS. The most significant bit of the Galileo Week is bit 8 in octet 5 and the least significant bit is bit 1 in octet 6.

Galileo_Toe (octet 7)

This field contains a binary representation of the Galileo time of ephemeris in hours of the newest ephemeris set contained in handset memory (range 0-167).

NSAT (octet 8, bits 5-8)

This field contains a binary representation of the number of satellites to be considered for the current Galileo assistance request. If the MS has no Galileo ephemeris data, this field shall be set to zero. If the MS has Galileo ephemeris data whose age exceeds the T-Toe limit, this field may be set to zero. If the SMLC receives a zero value for this field, it shall ignore the Galileo Week and Galileo_Toe fields and assume that the MS has no Galileo ephemeris data. 

T-Toe limit (octet 8, bits 1-4)

This field contains a binary representation of the Galileo ephemeris age tolerance of the MS to the network in hours (range 0-10).

GalileoSatID x (x = 1,2, ... n) (octet 7 + 2x, bits 1-7)

This field is present only if NSAT exceeds zero and contains a binary representation of the identity of a Galileo satellite for which the assistance request is applicable. The number of satellite fields is indicated in the field NSAT.

IODE x (x = 1,2, ... n) (octet 8 + 2x)

This field is present only if NSAT exceeds zero and contains a binary representation of the Issue of Data Ephemeris held in the MS, which identifies the sequence number for the Galileo satellite x (x = 1, 2, …, n). The SMLC shall derive the issue date and time for the IODE of each Galileo satellite x from the Galileo Week and Galileo_Toe fields (e.g. when a particular IODE value for a Galileo satellite x was issued more than once within the period of T-Toe limit).
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