3GPP TSG GERAN WG2 #5bis


25th – 29th June 2001

Helsinki, Finland

Source: Nokia
G2-010008



Introduction

This document contains updates to the draft Stage 2 for Rel-5 for GERAN LCS.

1
Scope

The present document specifies the stage 2 of the LoCation Services (LCS) feature in GERAN, which provides the mechanisms to support mobile location services for operators, subscribers and third party service providers.

The purpose of this stage 2 specification is to define the GERAN LCS architecture, functional entities and operations to support location methods. This description is confined to the aspects of LCS within the GERAN and does not define nor describe the LCS entities or operations within the Core Network.

Location Services may be considered as a network provided enabling technology consisting of standardised service capabilities, which enable the provision of location applications. The application(s) may be service provider specific. The description of the numerous and varied possible location applications which are enabled by this technology are outside the scope of the present document. However, clarifying examples of how the functionality being described may be used to provide specific location services may be included.

This stage 2 specification covers the GERAN LCS functional model and entities, the location methods, state descriptions, and message flows.
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2. 3
Definitions and abbreviations

2.1 3.1
Definitions

For the purposes of the present document the following terms and definitions apply and the terms and definitions given in 3GPP TS 22.101 .

A / Gb mode: See 3GPP TS 43.051 [11].

LCS (LoCation Services): LCS is a service concept in system standardisation. LCS specifies all the necessary network elements and entities, their functionality, interfaces, as well as communication messages, necessary to implement
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E-OTD
Enhanced Observed Time Difference
Iu
Interface between GERAN BSS and 3G Core Network

Iu-cs
Interface between GERAN BSS and 3G MSC

Iu-ps
Interface between GERAN BSS and 3G SGSN
Gb
Interface between GERAN BSS and SGSN

Lb
Interface between  SMLC and BSC

LCCF
Location Client Control Function

LCF
Location Client Function

LSBcF
Location System Broadcast Function

LSCF
Location System Control Function

LSOF
Location System Operation Function

PCF
Position Calculation Function

PRCF
Positioning Radio Co-ordination Function

PRRM
Positioning Radio Resource Management

PSMF
Positioning Signal Measurement Function

RIT
Radio Interface Timing

RRLP
Radio Resource Link Protocol

RTD
Real Time Difference

SMSCB

Short Message Service Cell Broadcast

SMLCPP
Serving Mobile Location Center Peer Protocol

TA
Timing Advance

UDT
SCCP Unitdata message

Um
GERAN Air Interface

UTC
Universal Coordinated Time

3. 4
Main concepts

A general description of location services and the service requirements is given in the specification 3GPP TS 22.071. By measuring radio signals the capability to determine the geographic location of the mobile station (MS) shall be provided. The location information may be requested by and reported to a client (application) associated with the MS, or by a client within or attached to the Core Network. The location information may also be utilised internally by GERAN, for example to support features such as home location billing. The location information shall be reported in standard formats, such as those for cell based or geographical coordinates of the location of the MS.

It shall be possible for the majority of the MS (active or idle) within a network to use the feature without compromising the radio transmission or signalling capabilities of the GERAN.

Three positioning mechanisms are supported for LCS: Timing Advance (TA), Enhanced Observed Time Difference (E-OTD), and Global Positioning System (GPS).

3.1 4.1
Assumptions

-
SMLC is either an integrated functionality in BSS or a standalone network element within GERAN. 

· LMU is either an integrated functionality in BTS (Type B LMU) or a standalone network element  (Type A LMU) where communication is over the Um interface.

-
.

3.2 4.2
Standard LCS Methods

3.2.1 4.2.1
Timing Advance

The TA is based on the existing Timing Advance (TA) parameter. The TA value is known for the serving BTS. To obtain TA values in case the MS is in idle mode a special procedure, not noticed by the GSM subscriber (no ringing tone), is set up. The cell-ID of the serving cell and the TA is returned as the result of the TA.  

TA may be used to assist all positioning mechanisms.

3.2.2 4.2.2
Enhanced Observed Time Difference (E-OTD) positioning mechanism

The E-OTD method is based on measurements in the MS of the Enhanced Observed Time Difference of arrival of bursts of nearby pairs of BTSs. For E-OTD measurement synchronization, normal and dummy bursts are used. When the transmission frames of BTSs are not synchronized, the network needs to measure the Real or Absolute Time Differences (RTDs or ATDs) between them. To obtain accurate trilateration, E-OTD measurements and, for non-synchronized BTSs, RTD or ATD measurements are needed for at least three distinct pairs of geographically dispersed BTSs. Based on the measured E-OTD values the location of MS can be calculated either in the network or in the MS itself, if all the needed information is available in MS.

3.2.3 4.2.3
Global Positioning System (GPS) positioning mechanism

The Global Positioning System (GPS) method refers to any of several variants that make use of GPS signals or additional signals derived from GPS signals in order to calculate MS position.  These variants give rise to a range of optional information flows between the MS and the network.  One dimension of variation is where position calculation is performed at: a) MS-based PCF or b) network-based PCF.  Another dimension is whether "assistance data" is required - irrespective of where position calculation is performed.  Examples of assistance data include differential GPS data; lists of satellites in view based on approximate MS position, etc.  A third dimension of variation is closely related to the preceding, namely, the origin and distribution of any assistance data.  For example, even while assistance data may be required of a GPS method, it may be optional that the assistance data originates from and is distributed within and by the PLMN, VPLMN, etc.

4. 5
GERAN LCS Architecture

Figure 1, shows the general arrangement of the Location Service feature. This illustrates, generally, the relation of LCS Clients and servers in the core network with the GERAN. The definition and operation of LCS entities operating in the core network is outside the scope of the present document. The LCS entities within the GERAN communicate with the Core Network (CN) across the A, Gb and Iu interfaces. 

Communication among the GERAN LCS entities makes use of the messaging and signalling capabilities of the GERAN.

As part of their service or operation, the LCS Clients may request the location information of Mobile Station. There may be more than one LCS client. These may be associated with the core network, associated with the GERAN, operated as part of a MS application or accessed by the MS through its access to an application (e.g. through the Internet).

Within the GERAN, the BSC receives authenticated requests for LCS information from the core network across the A, Gb or Iu interface and passes these to the SMLC. The SMLC may be a standalone network element or functionality that is integrated to the BSC. LCS entities then manage the GERAN resources, including the base station, the LMU, the MS and calculation functions, to estimate the location of the MS and return the result to the Core Network. 
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Figure 1: Functional LCS Architecture in GERAN

4.1 
5.1
LCS Operations

The schematic functional description of LCS operations is defined in Figure 2.

Upon request from the LCS entities or for internal operations, the GERAN LCS functional entities will:

-
request measurements, typically from the MS and/or one or more BTS radio apparatus;

-
send the measurement results to the appropriate calculating function within GERAN;

-
receive the result from the calculating function within GERAN;

-
send the results to the LCS entities in the core network or to application entities within GERAN.
In the event that the client is internal to GERAN the request may be made directly to the GERAN LCS entities as the internal clients are considered to be "pre-authorised".

As part of its operation, the GERAN LCS calculating function may require additional information. This may be obtained by the function directly by communication with a database, or it may be through a request to GERAN LCS entities that will mediate the request and return of information from the appropriate database (or databases if more than one is needed to fulfil the requests).

There may possibly also be available independent information that is able to supply the location information directly, or may be able to supply auxiliary information to the calculation function. The GERAN LCS co-ordination function, as part of its activity to supervise the location process, may query the MS or other elements of the GERAN to determine their capabilities and use this information to select the mode of operation.

This general operation is outlined in the following (generic) sequence diagram Figure 2. This figure is not intended to show the complete LCS operation for GERAN, but to simply to outline the basis for operation.  Location measurements may continually be taken in the background. 
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Figure 2: General sequence for LCS operation
4.2 5.2
High-Level Functions

Several functional groupings may be defined to describe the LCS. These groupings occur in both the Core Network and the GERAN. The overall LCS functional grouping is described in the system stage 2, 3GPP TS 23.271. Each grouping encompasses a number of functional components and functions.

The functions within the GERAN are described in more detail in the following subclauses of the present document.

Within GERAN the functional entities may be grouped as follows:

-
the Internal Client group;

-
the GERAN System Handling group;

-
the Positioning group.

The LCS functional diagram shown in Figure 3 depicts the interaction of the LCS functional entities within the GERAN. The GERAN uses the various LCS components to provide the target MS Location Information to the internal LCS client.
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Figure 3: GERAN LCS Capability Functional Diagram

4.2.1 5.2.1
Co-ordination, Measurement and Calculation Functions

These GERAN functions (including functions in the System handling and Positioning groups) provide the co‑ordination, measurement and calculation functions needed to provide a location estimate. The functions interface with the requesting application and select the appropriate location method and speed of response. The functions co‑ordinate the operations of the radio and measurement equipment to transmit the needed signals and to make the needed measurements.  The functions may also access databases or other sources of information appropriate for the location method. The functions also provide the calculation functions appropriate for the location method to estimate the MS location and the accuracy of the report. The functions also may record information on the usage of the LCS that may be used for administrative purposes (e.g. forwarded to a billing function in the Core Network). If needed by the location method, the functions will ensure the broadcast of information and gather and update information concerning GERAN operating parameters (e.g. timing of BTS transmissions) needed for LCS operations.

These entities are mainly concerned with the location method, controlling the radio equipment and performing the calculations to determine the location and thus may be associated with the SMLC in the GERAN. These functions may receive location requests from either the core network or from applications internal to the GERAN.

These functions communicate with the core network across the A, Gb and Iu interfaces, and with the BTS and LMU and with the MS across the Um interface. 

4.3 5.3
GERAN LCS Functional Entities

4.3.1 5.3.1
Internal Client Group

4.3.1.1 5.3.1.1
Internal GERAN Location Client Function (LCF)

The Location Client Function (LCF) represents a logical interface between the internal GERAN LCS applications and the LCS BSC Handling entities (e.g. the Location System Control Function (LSCF) in the BSC).

NOTE:
There is not necessarily a requirement for a LCCF (Location Client Control Function) for the GERAN Internal Client as is described for external clients in the system stage 2 specification, 3GPP TS 23.271.

The GERAN may make use of location information for internal operations such as location assisted handover. In such a case, a LCF representing the internal GERAN LCS application may communicate with the LSCF to request and receive the location information.

4.3.2 5.3.2
GERAN System Handling group

4.3.2.1 5.3.2.1
GERAN Location System Control Function (LSCF)

The GERAN Location System Control Function is responsible for co-ordinating location requests. This function manages call-related and non-call-related location requests and allocates network resources for handling them. This function "insulates" the Location clients in the Core Network from the detailed operation of the location method in order that the GERAN may be used by several types of core network and with several location methods.

The LSCF provides flow control between simultaneous location requests. Simultaneous location requests must be queued in a controlled manner to account for priority requests (e.g. for Emergency Clients). The details of the flow control, priority selection and queuing are beyond the scope of the present document.

The LSCF will select the appropriate location method based on the availability of resources and parameters of the location request. The LSCF coordinates resources and activities needed to obtain data (e.g. base station geographic coordinates) needed for the location method. It also records LCS usage data for the location service request that may be passed to a Location System Recording Function (LSRF) or O&M function in the Core Network.
4.3.2.2 5.3.2.2
GERAN Location System Operations Function (LSOF)

The Location System Operations Function (LSOF) is responsible for provisioning of data, location capabilities, data related to clients and subscription (LCS client data and MS data), fault management and performance management of LCS within the BSC.

An LSOF may be associated with each entity. The LSOF interacts with Internal (O&M) Clients for administration and maintenance of the data.

4.3.2.3 5.3.2.3
Location System Broadcast Function (LSBcF)

The Location System Broadcast Function (LSBcF) provides broadcast capability. The LSBcF capability is only used when broadcast data is required for E-OTD or A-GPS positioning methods. Broadcast information (such as the geographic coordinates of the base stations) may be required, for example, to support a Position Calculation Function 
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4.4 5.4
Assignment of LCS Functional Entities to GERAN Elements

The following Table 1 shows the generic configuration for different location methods, including network-based, mobile-based, mobile-assisted and network-assisted methods. With this approach both the network and the mobiles are able to measure the timing of signals and compute the mobile's location estimate. Depending on the applied location method it is possible to utilise the corresponding configuration containing all needed entities. For instance, if a network-based location method is applied, the entities that are involved in measuring the mobile's signal and calculating its location estimate are allocated to the network elements of the access network. On the other hand, in case mobile-based or network-assisted methods are used these entities should be allocated to the mobile station.

Table 1: Example Allocation of LCS Functional Entities to Network Elements


MS
LMU
SMLC
BSC

LCF
X


X

LSBcF


X


LSCF



X

PRCF


X


PCF
X

X


PRRM



X

PSMF
X
X



LSOF

X
X
X

4.5 5.5
Functional Description of GERAN LCS Network Elements

4.5.1 5.5.1
BSC

The BSC receives authenticated requests for LCS information from the CN across A, Gb and Iu interfaces and passes these to the SMLC.

4.5.2 5.5.2
SMLC

The SMLC is either a separate network element of GERAN or integrated functionality in BSC that contains functionality required to support LCS.  The SMLC manages the overall co-ordination and scheduling of resources required for the location of a mobile. It also calculates the final location estimate and estimates the achieved accuracy.  The SMLC may control a number of LMUs for the purpose of obtaining radio interface measurements to locate or help locate MS subscribers in the area that it serves. The SMLC is administered with the capabilities and types of measurement produced by each of its LMUs.
4.5.3 5.5.3
CBC

For Location Services, when a Cell Broadcast Center (CBC) is associated with a BSC, the SMLC may interface to a CBC in order to broadcast assistance data using existing cell broadcast capabilities. The SMLC shall behave as a user, Cell Broadcast Entity, to the CBC (refer to 3GPP TS 23.041).

4.5.4 5.5.4
LMU

The LCS Measurement Unit (LMU) entity makes measurements (e.g. of radio signals) and communicates these measurements to the SMLC (e.g. the PRCF). The LMU contains a PSMF and may also perform calculations associated with the measurements.  The LMU may make its measurements in response to requests (e.g. from the SMLC), or it may autonomously measure and report regularly (e.g. timing of BTS transmissions) or when there are significant changes in radio conditions (e.g. changes in the RTD).  There may be one or more LMUs associated with the SMLC and an LCS request may involve measurements by one or more LMUs. LMU functionality may be integrated in a BTS.
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Figure 11: SMLC to SMLC Signalling via associated BSCs and MSC 

4.6 6.2
Protocol layering in Iu mode


4.6.1 6.2.1
Signalling between SMLC and MSC/SGSN
A SMLC can either be separate logical entiy or integrated functionality in the BSC.  If the SMLC is a separate logical entiy, the LCS signalling between SMLC and MSC/SGSN is accomplished through the Iu and Lb interfaces.  If the SMLC is integrated, the LCS signalling is accomplished through the Iu interface only. Figure 12 shows the protocol layers used to support LCS signaling between the SMLC, BSC and MSC/SGSN.
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Figure 12: Signalling Protocols between SMLC, BSC and MSC/SGSN
NOTE *:
Iu protocol stack is inherited from UMTS specifications [29-32]. See GERAN Stage 2 specification [11] for additional transport layer options.
4.6.2 6.2.2
Signalling between SMLC and MS
SMLC Signalling to a target MS is accomplised through the Um interface.  Figure 13 shows the protocol layers used to support signaling between an SMLC and target MS.
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Figure 13: Signalling between an SMLC and Target MS

4.6.3 6.2.3
SMLC signalling to a Type A LMU

4.6.4 6.2.4
SMLC signalling to a Type B LMU

4.6.5 6.2.5
SMLC signalling to a peer SMLC

Signalling between SMLC and SMLC in Iu mode is handled through the Iur-g interface.
5. 7
GERAN Network Location Procedures

5.1 7.1
State description for SMLC 

5.1.1 7.1.1
SMLC States

5.1.1.1 7.1.1.1
NULL State

This is a conceptual rather than actual state in which a certain location request from a particular Location Client, VMSC, SGSN or BSC either has not yet been received or has been completed.
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Figure z1: Information Transfer between an SMLC and a Target MS in PS Domain
[NOTE TO EDITOR: Figure number…]
1) The SMLC passes a BSSAP-LE Connection Oriented Information message to the serving BSS containing an embedded BSSLAP MS Position Command with an RRLP message parameter. The message is transferred using the SCCP connection established between the SMLC and BSS for positioning the target MS. If the BSSLAP message is too large to fit in a single BSSAP-LE Connection Oriented Information message, RRLP pseudo-segmentation shall be used. The SMLC shall indicate in the first BSSLAP MS Position Command whether the embedded RRLP message contains a positioning command versus positioning assistance data.

2) The BSS relays the embedded RRLP message to the target MS inside a BSSGP Position Command message. When the BSSGP Position Command message has been transferred, the BSS shall start a positioning supervision timer if not already in progress or restart if the timer is already in progress. If the timer expires before the final response in step 5 is received, the BSS shall return a BSSAP-LE Connection Oriented Information message to the SMLC containing a BSSLAP Abort with a cause of BSS timeout.

3) The SGSN receives the RRLP message in the BSSGP Position Command message and relays it to the MS in an LLC UI frame.

4) When the target MS has positioning information to return to the SMLC, it sends an LLC UI Frame to the SGSN containing an embedded RRLP message. If the RRLP message is too large to fit in a single RR Application Information message, RRLP pseudo-segmentation shall be used.

5) The SGSN relays the RRLP message to the BSS. The RRLP message is sent in a BSSG Position Response message.

6) If the timer started in step 2 has already expired, the BSS discards the RRLP message received in step 5. Otherwise, the BSS forwards the RRLP message to the SMLC inside a BSSLAP MS Positioning Response message contained in a BSSAP-LE Connection Oriented Information message. If the SMLC indicated a positioning command in step 1 and the MS has indicated a final response, the BSS may add additional measurement information to the BSSLAP MS Position Response in the last BSSAP-LE message. The BSS shall stop the supervision timer started in step 2 when the final response from the MS has been transferred. If the MS did not indicate a final response in step 2, the SMLC may transfer a further RRLP message to the MS (e.g. containing assistance data) according to steps 1, 2, and 3 and the MS may return a subsequent response according to steps 4, 5, and 6.
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5.1.2 9.1.2
Positioning Procedure Initiation from an Internal LCS Client for the CS Domain 
(A / Gb mode)
The figure below illustrates how a serving BSC may obtain the location of a target MS that is already in dedicated mode on behalf of some PLMN operator LCS client in GERAN – e.g. to support handover.  The procedure is valid when local regulatory requirements do not require privacy checking for PLMN operator initiated location.
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Figure 2927: Positioning Procedure Initiation from an Internal LCS Client

1)
An LCS client within the GERAN requests the current location of a target MS from the serving BSC

2)
The common positioning procedures for CS domain are executed see Figure 32 below.  The BSC returns the MS location estimate to the requesting LCS client.

5.1.3 9.1.3
Core Network Position Procedure Initiation over the Gb interface

This procedure is used by the Core Network to start the positioning procedure in GERAN over the Gb interface.


[image: image10.wmf]TypeUnitOrDepartmentHere

TypeYourNameHere

SMLC

BSS

SGSN

MS

1. BSSGP Perform Location

Request

3. BSSGP Perform Location

Response

2. Common Positioning Procedure

for PS domain


Figure 27a: Positioning Procedure Initiation Over Gb Interface

1) The SGSN sends the BSSGP Perform Location Request message to request the BSS to start the positioning procedure. The TLLI, IMSI, DRX Parameters, Current BVCI for the MS, Current NSEI for the MS, Location Type, Current Cell Identifier, and LCS Capability IEs are always included. The IMSI, DRX Parameters, Current BVCI for the MS, Current NSEI for the MS shall be stored in the SCCP signaling context towards the SMLC for potential use in a TA Request procedure later on. Depending on the type of location request, additional parameters may be included in the BSSGP Perform Location Request message to provide LCS Client Type, LCS Priority, LCS Quality of Service, and GPS Assistance Data.

2) The common positioning procedures for PS domain are executed (see clause 9.2a).

3) The BSS sends the BSSGP Perform Location Response message to the SGSN. The TLLI is always included. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.

5.1.4 9.1.4
Positioning Procedure Initiation from Core Network (Iu mode)


This procedure is used by the Core Network to start the positioning procedure in GERAN Iu mode. This procedure is used when the source node in the Core Network is the 3G-MSC (Iu-cs interface) or when the source node in the Core Network is the 3G-SGSN (Iu-ps interface).
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Figure 30: Positioning Procedure Initiation from Core Network (Iu mode)

1) The MSC/SGSN sends the Location Reporting Control message on the existing SCCP connection for the target MS to request the BSC to start the positioning procedure. The Location Type is always included. Depending on the type of location request, additional parameters may be included to provide LCS Client Type, LCS Priority, Quality of service, and GPS Assistance Data.. 

2) The Positioning Procedure for Iu mode is executed (see below).

3) The BSC sends the Location Report message to the MSC/SGSN. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.

5.1.5 9.1.5
Positioning Procedure Initiation from Internal LCS Client (Iu mode)


The figure below illustrates how a serving BSC may obtain the location of a target MS that is already in RRC connected mode on behalf of some PLMN operator LCS client in GERAN – e.g. to support handover.  The procedure is valid when local regulatory requirements do not require privacy checking for PLMN operator initiated location.


[image: image12.wmf]MS

BSC

SMLC

LCS Client

1. LCS Service Request

3. LCS Service Response

2. Positioning Procedure for Iu mode


Figure 31: Positioning Procedure Initiation from an Internal LCS Client  

1)
An LCS client within the GERAN requests the current location of a target MS from the serving BSC

2)
The Positioning Procedure for Iu mode is executed. 

3)
The BSC returns the MS location estimate to the requesting LCS client.

5.2 9.2
Common Positioning Procedure for CS Domain in A/Gb mode

This procedure is common to all positioning methods in the CS domain. 
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Figure 32: Common Positioning Procedure for CS Domain

1)
The BSC sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure.

2)
If location information is requested and the location accuracy within the QoS, if provided, can be satisfied by the reported cell ID and, if available, TA value, the SMLC may send a BSSAP-LE Perform Location Response message immediately. Otherwise, the SMLC determines the positioning method and instigates the particular message sequence for this method defined in subsequent sections. If the position method returns position measurements, the SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the SMLC may use the current cell ID and, if available, TA value to derive an approximate location estimate. If a computed location estimate is returned for an MS based position method, the SMLC may verify consistency with the current cell ID and, if available, TA value. If the location estimate so obtained does not satisfy the requested accuracy or the location attempt failed, e.g. due to missing data, and sufficient response time still remains, the SMLC may instigate a further location attempt using the same (e.g. providing more assistance data to MS) or a different position method. If a vertical location co-ordinate is requested but the SMLC can only obtain horizontal co-ordinates, these may be returned. Requirements on the geographic shape encoded within the ‘position information’ parameter may exist for certain LCS client types. The SMLC shall comply with any shape requirements defined in 3GPP. The SMLC in a certain country should attempt to comply with the shape requirements defined for a specific LCS client type in the relevant national standards of that country.
.

3)
If location assistance data is requested, the SMLC transfers this data to the MS as described in subsequent sections. The SMLC determines the exact location assistance data to transfer according to the type of data specified by the MS, the MS location capabilities and the current cell ID. If deciphering keys are requested the SMLC obtains the current keys.

4)
The SMLC sends the BSSAP-LE Perform Location Response message to the BSC containing any location estimate or deciphering keys.  In case of failure the cause value may be included. 

5.3 9.2a
Common Positioning Procedure for PS Domain in A/Gb mode

This procedure is common to all positioning methods in the PS domain. 
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Figure 28a:Common Positioning Procedure for PS Domain

1) The BSS sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure. The TLLI, Location Type, and Current Cell Identifier, and LCS Capability IEs are always included. If the Timing Advance value for the MS is available in the BSS, it shall be included. Depending on the type of location request, additional parameters may be included to provide Measurement Report, LCS Client Type, LCS Priority, LCS Quality of Service, and GPS Assistance Data.

2) See step 2 of clause 9.2 “Common Positioning Procedure for CS Domain”.

3) The SMLC sends the BSSAP-LE Perform Location Response message to the BSS. The TLLI is always included. A location estimate, positioning data, deciphering keys, or LCS Cause may be included.

5.4 9.2b
Common Positioning Procedure for Iu mode


This procedure is common to all positioning methods in the Iu mode. 
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Figure 33 :Common Positioning Procedure for CS Domain

1) The BSC sends the BSSAP-LE Perform Location Request message to request the SMLC to start the positioning procedure.

2) If location information is requested and the location accuracy within the QoS, if provided, can be satisfied by the reported cell ID and, if available, TA value, the SMLC may send a BSSAP-LE Perform Location Response message immediately. Otherwise, the SMLC determines the positioning method and instigates the particular message sequence for this method defined in subsequent sections. If the position method returns position measurements, the SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the SMLC may use the current cell ID and, if available, TA value to derive an approximate location estimate. If a computed location estimate is returned for an MS based position method, the SMLC may verify consistency with the current cell ID and, if available, TA value. If the location estimate so obtained does not satisfy the requested accuracy or the location attempt failed, e.g. due to missing data, and sufficient response time still remains, the SMLC may instigate a further location attempt using the same (e.g. providing more assistance data to MS) or a different position method. If a vertical location co-ordinate is requested but the SMLC can only obtain horizontal co-ordinates, these may be returned. Requirments on the geographic shape encoded within the ‘position information’ parameter may exist for certain LCS client types. The SMLC shall comply with any shape requirements defined in 3GPP. Note, some countries may want shape requirements defined for a specific LCS client type in relevant national standards.

If location assistance data is requested, the SMLC transfers this data to the MS as described in subsequent sections. The SMLC determines the exact location assistance data to transfer according to the type of data specified by the MS, the MS location capabilities and the current cell ID. If deciphering keys are requested the SMLC obtains the current keys.

3) The SMLC sends the BSSAP-LE Perform Location Response message to the BSC containing any location estimate or deciphering keys.  In case of failure the cause value may be included.

5.5 9.3
TA Based Positioning in CS Domain

The TA is based on the existing Timing Advance (TA) parameter. The TA value is known for the serving BTS. To obtain TA values in case the MS is in idle mode a special call, not noticed by the GSM subscriber (no ringing tone), is set up. The cell-ID of the serving cell and the TA is returned as the result of the TA.

5.5.1 9.3.1
Definition of TA states

5.5.1.1 9.3.1.1
MS in IDLE State

In IDLE state the MS may be paged or may request an originating (e.g. emergency) call. The paging response message or CM Service Request, in each case respectively, received in COMPLETE_LAYER_3 message may contain location information that includes the TA value. If available, the TA value and other location information shall be provided to the SMLC by the requesting BSC along with the current serving cell ID in the BSSAP-LE Perform Location request. This enables TA based positioning in the SMLC without any further interactions.
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