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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version 3.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editoria only changes have been incorporated in the specification;

3GPP
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1 Scope

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

L ocation 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 this specification. However, clarifying examples of how the functionality being described may be
used to provide specific location services may be included.

This stage 2 service description coversthe LCS functional model, architecture, some positioning methods, message
flows, etc.

2 References

References may be made to:

a) Specific versions of publications (identified by date of publication, edition number, version number, etc.), in
which case, subsequent revisions to the referenced document do not apply; or

b) All versions up to and including the identified version (identified by "up to and including” before the version
identity); or

¢) All versions subsequent to and including the identified version (identified by "onwards" following the version
identity); or

d) Publications without mention of a specific version, in which case the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

2.1 Normative references
[1] 3G TR 25.923: "Report on Location Services (LCS)"
[2] GSM 01.04 (ETR 350): ” Abbreviations and acronyms’
[3] [reserved for UMTS abbreviations and acronyms]
[4] 3G TS 22.071: "Location Services (LCS); Service description, Stage 1"
[5] GSM 03.71: "Location Services (LCS); (Functional description) - Stage 2"
[6] GSM 03.32: "Universal Geographical Area Description”
[7] 3G TS 22.100: "UMTS phase 1 Release 99"
[8] 3G TS 22.101: " Service principles’
[9] 3G TS 22.105: " Services and Service Capabilities'
[10] 3G TS22.115; "Charging and Billing"
[17] 3G TS 22.121: "The Virtua Home Environment"
[12] 3G TS 23.110: "UMTS Access Stratum; Services and Functions'
[13] PD 30.Ics: "Project Plan for location servicesin UMTS'

3GPP
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2.2
[1]

(2]

Informative references

Third generation (3G) mobile communication system; Technical study report on the location
services and technologies, ARIB ST9 December 1998.

The North American Interest Group of the GSM MoU ASSOCIATION: Location Based Services,
Service Reguirements Document of the Services Working Group

3

3.1

Definitions and abbreviations

Definitions

The following terms are defined in Annex 1.

CAMEL

Current Location

Deferred location regquest
Global Positioning System (GPS)
Immediate |ocation request
Initial Location

Last Known Location

LCS (LoCation Services)
LCSClient

LCS Client Access barring list
LCS Client Subscription Profile
LCS Fesature

LCS Server

Loca Service

Local Information

Location (Based) Application
Location Based Service (LBS)
L ocation Dependent Service
Location Estimate

L ocation Independent Service
Mobile Station (MS)

PLMN Access barring list
Positioning (/location detecting)

Positioning method (/locating method)

3GPP
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Positioning technology (/locating technology)
Predefined area

Privacy Class

Privacy Exception List

Prohibited area

Subscription Profile

Target MS

Further UMTS related definitions are givenin 3G TS 22.101.

3.2 Abbreviations

For the purposes of this TS the following abbreviations apply:

Al Application Interface (prefix to interface class method)
CAMEL Customised Application For Mobile Network Enhanced Logic
CSE Camel Service Environment

GPS Global Positioning System

HE Home Environment

HLR Home Location Register

LBS Location Based Services

LCS LoCation Services

MAP Mobile Application Part

ME Moabile Equipment

MEXE Mobile Station (Application) Execution Environment
MS Mobile Station

MSC Mobile Switching Centre

OSA Open Service Architecture

PLMN Public Land Mobile Network

PSE Personal Service Environment

SAT SIM Application Tool-Kit

SIM Subscriber Identity Module Short Message Service
Sl Service Interface (prefix to interface class method)
UE User Equipment

UsiM User Service ldentity Module

VASP Value Added Service Provider

VHE Virtual Home Environment

3G TS 23.xxx 0.0.1 (1999-09)

Further GSM related abbreviations are given in GSM 01.04. Further UMTS related abbreviations are given in UMTS

TS22.101.

4 Main concepts

A general description of location services and service requirements are given in the specification 3G TS 22.071 [4].

Both GSM BSS and UTRAN shall facilitate determination of the location of a mobile station.

By making use of the UTRAN radio signals the capability to determine the (geographic) location of the user equipment
(UE) mobile station shall be provided. The location information may be requested by and reported to a client

3GPP
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(application) associated with the UE, or by a client within or attached to the Core Network. The location information
may also be utilised internally by UMTS, for example, for location assisted handover or to support other features such as
home location billing. The position information shall be reported in standard formats, such as those for cell based or
geographical co-ordinates, together with the time-of-day and the estimated errors (uncertainty) of the location of the
UE.

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

The uncertainty of the location measurement shall be network design (implementation) dependent at the choice of the
network operator, thisisfurther described in TR 25.923.

There are many different possible uses for the location information. The positioning feature may be used internally by
the UMTS network (or attached networks), by value-added network services, by the UE itself or through the network,
and by “third party” services. The positioning feature may also be used by an emergency service (which may be
mandated or “value-added”), but the position serviceis not exclusively for emergencies.

The UTRAN isanew radio system design without a pre-existing deployment of UE operating according to the air
interface. Thisfreedom from legacy equipment enables the positioning service feature design to make use of
appropriate techniques to provide the most accurate results. The technique must also be a cost-effective total solution,
must allow evolution to meet evolving service requirements and be able to take advantage of advancesin technology
over the lifetime of UTRAN deployments.

4.1 Assumptions

[This chapter shall be common for the System Stage 2 and UTRAN Stage 2 specifications. ]
Asabasisfor the development work on LCS in UMTS the following assumptions apply:

1. [ltisoptiona for al MSto support the basic locating method. ] To be discussed alsoin SAL.

2. The provision of the location serviceis optional through support of the basic method in Node-B and the associated
RNC.

3. Theprovision of location servicesis optional in 3G-MSC and 3G-SGSN.

4. LCSisapplicableto any target UE whether or not the UE supports LCS, but with restrictions on choice of
positioning method or notification of alocation request to the UE user when LCS or individual positioning
methods, respectively, are not supported by the UE.

5. RNC contains SMLC functionality and LCS information is transported between RNCs viathe lur interface.
6. LCSshal be applicable for both circuit switched and packet switched services.

7. Thelocation information may be used for internal system operations (e.g. location assisted handover)

8. Thedifferent types of LMU are FFS

9. The positioning process shall include the option to accommodate several techniques of measurement and processing
to ensure evolution to follow changing service requirements and to take advantage of advancing technology.

4.2 Location Services Categories

Generally there are four categories of usage of the location service. These are the Commercial LCS, the Internal LCS,
the Emergency LCS and the Lawful Intercept LCS. The definition of these services and their categoriesis outside the
scope of this document.

The Commercial LCS (or Value Added Services) will typically be associated with an application that provides a
value added service through knowledge of the UE location to the subscriber of the service. This may be, for
example, adirectory of restaurantsin the local area of the UE together with directions for reaching them from the
current UE location.

3GPP
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The Internal LCSwill typically be developed to make use of the location information of the UE for UTRAN
internal operations. This may include, for example, location assisted handover and traffic and coverage
measurement. This may also include support certain O& M related tasks, supplementary services, IN related
services and GSM bearer services and teleservices.

The Emergency LCSwill typically be part of a service provided to assist subscribers who place emergency calls.
In this service, the location of the UE caller is provided to the emergency service provider to assist them in their
response. This service may be mandatory in somejurisdictions. In the United States, for example, this serviceis
mandated for all mobile voice subscribers.

The Lawful Intercept LCSwill use the location information to support various legally required or sanctioned
services.

The LCSis applicable to any target UE whether or not the UE supports LCS, but with restrictions on choice of
positioning method or netification of alocation request to the UE user when LCS or individual positioning methods,
respectively, are not supported by the UE.

4.3 Locating methods

The LCS feature utilizes one or more locating methods in order to determine the location of user equipment (UE) or
Mobile Stations. Locating the position of a UE involves two main steps:

signal measurements and
position estimate computation based on the measurements.

The signal measurements may be made by the UE, the Node B or a dedicated location measuring unit (LMU). The
basic signals measured are typically the UTRA radio transmissions, but some optional methods may make use of other
transmissions such as general radio navigation signals. The location estimate computation may be made in the UE or by
acalculation function located in the UTRAN.

A number of positioning mechanisms are possible for LCS. These include:
Observed Time Difference of Arrival (OTDOA), with optional Idle Period DownLink (IPDL)
Round Trip Time (RTT),
General navigation system assisted
Angle of arrival (AOA),
Observed Time of Arrival (OTOA) and

These locating methods are further described in the report TR25.923. [1], which aso specifies the locating method[ S|
to be supported in Release 99.

The positioning process shall include the option to accommodate severa techniques of measurement and processing to
ensure evolution to follow changing service requirements and to take advantage of advancing technology.

4.4 Location information sources, network interaction

The location service design should not be limited to a single technique or source of information. As operating
conditions vary both within and between networks, the LCS design should be able to make use of as many measurements
and techniques as are available and are appropriate for the needs of (and the cost of) the service being provided.

The location process shall include the option to include all of the available UTRAN signals, including those from other
networks with coverage available to the UE. While it should not be necessary for the UE to access these other networks,
the UE and the location process should be able to make use of the signals from these sources in addition to those of the
serving network. It should be noted that the UE does not need to access a foreign network in order to make OTDOA
measurements of the downlink signals.

It is critical to positioning accuracy that as many measurements are used as possible. Thisis particularly important in

3GPP
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regions where the serving operator may provide coverage with only a single base station. Typically there will be
additional coverage of these regions by other operators, but perhaps only from one base station from each operator. By
making measurements of the signals from several operators the UE will typically be able to obtain information to make a
better location estimate than would be possible with just the signals from a single operator (assuming that the base
stations are not colocated). The use of signals and other information from several operators would, of course, be subject
to suitable operator agreement.

In some cases the UE may be able to operate in other modes (e.g. GSM) for which alocation service feature is also
provided. The signals of the other mode and location information may be helpful to the UMTSLCS. For example,
measurements of the GSM signals may be used by the UTRAN LCS cal culation function to supplement the UTRAN
radio measurements. The use of thisinformation would, of course, be subject to suitable operator agreements. The
techniques for this inter-mode operation and any signalling between networks are FFS.

The LCS information sources and the signalling required for their interaction, are FFS.

5 General LCS architecture

5.1 LCS access interfaces and reference points

There is one reference point between the LCS PLMN server and LCS client called Le, see Figure 5.1. Leisdescribed in
TS 22.071 [4], however the protocol specifics are for further study. There may be more than asingle LCS network
interface to severa different LCS clients or other networks. These networks may both differ in ownership aswell asin
communications protocol. The network operator should define and negotiate interconnect with each external LCS client
or other network.

An interface differs from areference point in that an interface is defined where specific LCS information is exchanges
and needs to be fully recognized.

Thereisan inter-LCS PLMN interface called Lg that connects two independent L CS networks for message exchange.

Le
reference point

LCSClientsor
other networks

LCS network 1

Lg

LCS network 2

Figure 5.1, LCS Access I nterfaces and Reference Points

5.2 LCS Functional diagram, high level functions

TS 22.0.71 [4] describes LCS services from the LCS client point of view. In this specification, a more detailed
description of LCSisgiven. The LCS functional diagram shown in Figure 5.2 depicts the interaction of the LCS client
and the LCS server within the PLMN. The PLMN uses the various L CS components within the LCS server to provide
the target MS Location Information to the LCS client.

3GPP
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LCSClient

Client handling component

LCF;

LCF;| | LCF3

LCF,

L ocation Service Request

A 4

L ocation Service Response

Subscriber
handling
component

LSAF -- LSPF

Resour ces:
Signaling
protocols
e

<4+—/ System Client

handling handling
component component
LMMF
;S{ LCCF
LSOF- LSBF LCCTF LCAF

Positioning
component

PRCF

R

PCF PSMF PRRM

LCS Saver

Figure5.2, PLMN LCS capability server Functional Diagram

The following list givesthe logical functional entities for the LCS. Two main functional groupings are defined which

encompass a number of smaller functions.
The LCS Functional entities are grouped as follows :

The LCS Client functional group

The LCS Server functional group consists of functionsin the UMTS PLMN supporting LCS:

Client handling component
System handling component

Subscriber handling Component

Positioning component

3GPP
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The functions of the LCS Client and the LCS Server in UMTS PLMN are described in more detail in this chapter.
The alocation of LCS functionsto UMTS network elements is specified in chapter 6.

53 LCS Client functional group

[ Changes compared to 03.71 and/or 25.923 are underlined.]

An LCS client contains an LCS component with one or more client(s) which by using location information can provide
location based services.

AnLCSclientisalogical functional entity that requests from the LCS server in the PLMN location information for one
or more than one target M S within a specified set of parameters such as Quality of Service (QoS). The LCS Client may
reside in an entity (including the MS) within the PLMN or in an entity external to the PLMN.

The specification of the LCS Client'sinternal logic and its relation to the external use is outside the scope of this
document.

5.3.1 Location Client Function (LCF)

The Location Client Function (LCF) provides alogical interface between the LCS client and the LCS server.

Thisfunction is responsible for requesting location information for one or more MES/M Ss, with a specified “QoS’ [this
isonly possibleif the location request originates in the core network] and receiving a response, which contains either
location information or afailure indicator.

5.3.2 Location Client Function (Jinternall U-LCF)

The Location Client Function (L CF) provides alogical interface between the internal UTRAN LCS applications and the
UTRAN LCS system handling entities (e.g. the Location System Control Function (U-LSCF) in the UTRAN).]

The UTRAN may make use of location information for internal operations such as |location assisted handover. In such a
case, aU-L CF representing the internal UTRAN L CS application may communicate with the U-L SCF to request and
receive the location information.

5.3.3 Location Client Coordinate Transformation Function (LCCTF)

The Location Client Coordinate Transformation Function (LCCTF) provides conversion of alocation estimate
expressed according to a universal latitude and longitude system into an estimate expressed according to alocal
geographic system understood by the L CF and known as location information. The local system required for a particular
L CF will be either known from subscription information or explicitly indicated by the LCF.

5.4 LCS Server functional group in UMTS PLMN

The LCS server functional group consists of the UMTS PLMN functions, that are needed for UMTS to support Location
Services.

54.1 Client handling component

5.4.1.1  Location Client Control Function (LCCF)

The Location Client Control Function (LCCF) manages the external interface towards LCF. The LCCF identifies the
LCS client within-the GSM-PLMN by requesting client verification and authorization ( i.e. verifiesthat the LCS client is
allowed to position the subscriber) through interaction with the Location Client Authorization Function (LCAF) . The

L CCF handles mobility management for location services (LCS) e.g., forwarding of positioning requeststo VMSC. The
LCCF determines if the final positioning estimate satisfies the QoS for the purpose of retry/reject. The LCCF provides
flow control of positioning requests between simultaneous positioning requests. It may order the Location Client
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Coordinate Transformation Function (LCCTF) to perform atransformation to local coordinates. It also generates
charging and billing related data for LCS viathe Location System Billing Function (LSBF).

5.4.1.2  Location Client Authorization Function (LCAF)

The Location Client Authorization Function (LCAF) isresponsible for providing access and subscription authorization
to aclient. Specifically, it provides authorization to a L CS client requesting access to the network and authorizes the
subscription of a client. LCAF provides authorization to a LCS client requesting Location Information of a specific MS.

5.4.1.2.1 Access Subfunction

An Access Subfunction enables LCS clients to access L CS services. This subfunction provides verification and
authorization of the requesting client.

When aLCSisrequested, the Access Subfunction uses the information stored in the LCS client subscription profile to
verify that:

the LCSclient isregistered; and
the LCSclient is authorized to use the specified LCS request type;
the LCSclient is alowed to request location information for the subscriber(s) specified in the LCS request;

5.4.1.2.2 Subscription Subfunction

The LCSclient Subscription profile shall contain a minimum set of parameters assigned on per LCS client basis for an
agreed contractual period. The LCS client profile shall contain the following set of access parameters.

LCS client identity;
Allowed LCSrequest types (i.e. LIR, LDR or both);
Maximum number of subscribers allowed in asingle LCS request;
Priority;
Position override indicator;
State(s) ;
Event(s) (applicable to LDR requests only );
Local coordinate system;
LCSclient access barring list (optional);
PLMN access barring list applicability ;

For certain authorized LCS client internal to the PLMN, a subscription profile is unnecessary. These clients are

empowered to access any defined service that is not barred for an MS subscriber. This permits positioning of emergency
calls without the need for pre-subscription.

54.2 System handling component

5.4.2.1 [Stand-alone LMU Mobility Management Function (LMMF)]

The stand-alone LMU isfor further study in UMTS.

5.4.2.2 Location System Control Function in general (LSCF)

The Location System Control Function (LSCF) is responsible for coordinating location requests. This function manages
call-related and non-call-related positioning requests of LCS and allocates network resources for handling them. The

L SCF retrieves M S classmark for the purpose of determining a positioning method. The LSCF performs call setup if
required as part of aLCS e.g., putting the ME in a dedicated mode and obtains Cell-ID. It also caters for coordinating
resources and activities with regard to requests related to providing assistance data needed for positioning. This function
interfaces with the LCCF, L SPF, LSBF and PRCF. Using these interfaces, it conveys positioning requests to the PRCF,
relays positioning data to the LCCF and passes charging related data to the L SBF.
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5.4.2.3 Location System Control Function in RNC (U-LSCF)

The Location System Control Function in RNC is responsible for co-ordinating location requests within the RNC
handling entity. This function manages call-related and non-call-rel ated location regquests 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 UTRAN may be used by several types of core network and with
several location methods.

The U-L SCF provides flow control between simultaneous location requests. Simultaneous location requests must be
gueued 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 this document.

The U-LSCF will select the appropriate location method based on the availability of resources and parameters of the
location request. The U-L SCF coordinates resources and activities needed to obtain data (e.g. base station geographic
coordinates) needed for the location method. It aso records LCS RNC usage data for the location service request that

may be passed to-a-Location-System-Recording-Function{(LSRF)}-er OA& M functions in the Core Network.

If the location technique requires the broadcast of system information, the L SCF initiates and maintains this activity
through the Positioning Radio Co-ordination Function (PRCF). Broadcast information (such as the geographic
coordinates of the base stations) may be required, for example, to support a Position Calculation Function (PCF) located
in the mobile unit (UE). These broadcasts may also include other information (such as currently observable satellites)
that may assist a UE in the use of external location services.

Theinformation to be broadcast is selected based on the |ocation techniques offered for use by the LCS and the needs of
the UE. This broadcast information may be specially coded (i.e. encrypted) to ensure its availability only to subscribers
of the service. The use of broadcasts or other methods for signalling to the UE or the LMU may be selected based on
the chosen location method.

The information to be broadcast could include, for example:

Identification and spreading codes of the neighbouring base stations (the channels that are used for measurements),

Rea-Time-Difference (RTD), i.e. the timing offsets, asynchronity between base stations, could be based on
measurement results obtained by LMUs,

Roundtrip delay estimates in connected mode,

The geographic location, coordinates, of the neighbouring base stations,

Theidle period places within the frame structure for multiple base stations,

The local time-of-day

Some of this information may be broadcast to support other UTRAN operations (e.q. handover). The function of the
LSCF isto ensure information is broadcast when needed for the L CS operations and the L SCF may make use of other
UTRAN processes to do so.

If there are frequency differences between the (unsynchronised) base stations, the OTDOA measurements must be
reported together with the time-of-day they were made (timestamp). Thisis necessary so that the appropriate value of
the RTD may be used by the calculation function.

5.4.2.4  Location System Billing Function (LSBF)

The Location System Billing Function (LSBF) is responsible for charging and billing activity within the network related
to location services (LCS), that may result in accounting, charging or billing. This includes charging and billing of both
clients and subscribers. Specifically, it collects charging related data and data for accounting between PLMNSs.

The LSBF may also be responsible for collection of operational information about usage of the LCS. This may include
records of both clients and subscribers and collection of related data for accounting. The details of the records or the
accounting, charging, billing operations and maintenance functions are outside the scope of this specification.

The LSBF interfaces to the L SCF and its records may be accessed by an OAM Client. The LSBF may, in addition,
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interface directly to an external charging/billing system. The details of such an external interface are outside the scope
of this specification.

5.4.2.5 Location System Operations Function (LSOF)

The Location System Operations Function (L SOF) is responsible for provisioning of data, positioning capabilities, data
related to clients and subscription (LCS client data and M S data), validation, fault management and performance
management of GSM LCS.

An L SOF may be associated with each entity. The LSOF interacts with Internal (OAM) Clients for administration and
maintenance of the data.

5.4.3 Subscriber handling Component

5.4.3.1 Location Subscriber Authorization Function (LSAF)

The Location Subscriber Authorization Function (LSAF) isresponsible for authorizing the provision of alocation
service (LCS) for a particular mobile station (UE with SIM/USIM). Specifically, this function validates that a LCS can
be applied to a given subscriber. In case LCF isin the MS then L SAF verifies that the M S subscriber has subscribed to
the requested L CS service.

5.4.3.2  Location Subscriber Privacy Function (LSPF)

The Location Subscriber Privacy function is responsible performs al privacy related authorizations. For an target MS it
shall authorize the positioning request versus the privacy options of the target MS, if any.

5.4.4 Positioning component

54.4.1 Positioning Radio Coordination Function (PRCF)

The Positioning Radio Control Function (PRCF) manages a location request for a mobile station through overall co-
ordination and scheduling of resources to perform location measurements. This function interfaces with the PSMF, the
PRRM and the PCF. The PRCF determines the location method to be used based on the location request, the requested
QoS, the capabilities of the network, and the MS' s location capabilities. It determines which PSMFs to be involved,
what to measure, and obtains processed signal measurements from PSMF.

Some location methods may involve measurements made at the UE. In this case the PRCF interfaces with the UE to
obtain the measurements (or the location results if they have been determined by the UE). Some |ocation methods may
involve measurements or information from several sources, including radio units at several Node-B (or other Location
Measurement Units (LMU)) and involve a series of transmissions and receptions. The PRCF entity also provide
ancillary measurements in case of network-assisted positioning mechanism. Ancillary information may be extracted
from navigating systems like GPS.

The PRCF forwards the signal measurement data to the PCF.

It isthe function of the PRCF to coordinate the sequence of activities and compensate for failures (if they occur) to
provide the best available location estimate.

5.4.4.2 Positioning Calculation Function (PCF)

The Positioning Calculation Function (PCF) is responsible for calculating the location of the mobile station. It may
obtains related data e.g., the geographic co-ordinates of base stations, heeded for calculation. This function applies an
algorithmic computation on the collected signal measurements to compute the final location estimate and accuracy.

The PCF may also supports conversion of the mobile’ s location estimate between different geodatic reference systems.
It may obtain related data (e.g., base station geographic co-ordinates) needed for the calculation. There may be more
than one calculating function available within, or associated with, the positioning entity of the UTRAN.
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The Position Calculation Function is also responsible for estimating the accuracy of the location estimate. This accuracy
estimate should include, for example, the effect of geometric dilution of precision (GDP), the capabilities of the signal
measuring hardware, the effects of multipath propagation and the effects of timing and synchronisation unknowns. The
accuracy should be returned as a measure of distance in the same units as the location estimate. The accuracy zone may
be reported as the axis and orientation of an €ellipse surrounding the location estimate.

5.4.4.3 Positioning Signal Measurement Function (PSMF)

The Positioning Signal Measurement Function (PSMF) is responsible for gathering uplink or downlink radio signa
measurements for calculation of a mobil€’ s position. These measurements can be positioning related or ancillary.

There may be one or more PSMF within a UTRAN and they may be located at the UE, the Node-B, or a separate

L ocation Measurement Unit (LMU). The PSMF, generally, may provide measurement of signals (i.e. satellite signals)
in addition to measurements of the UTRA radio transmissions. The measurements to be made will depend on the
selected location method.

5.4.4.4 Positioning Radio Resource Management (PRRM)

The Positioning Radio Resource Management entity is responsible for managing the effect of L CS operations on the
overal performance of the radio network. This may ensure, for example, that the operation of the PSMF does not
degrade the QoS of other calls. The PRRM handles the following functions:

Controlling the variation of the UL and DL signa power level due to the LCS application.

Calculating the DL and UL power/interference due to UE |ocation operations

To admit/reject the new LCS requests.

Co-operating with Admission Control, and entities of the RRM (such as power control) to provide the system
stability in terms of radio resources.

Controlling the RTD measurement mechanism. It may also forward the results of the RTD; ATD (or any similar
timing parameter) measurements to the PRCF (or PCF).

Controlling the IPDL mechanism for |ocation measurements. This may include the overall control of the periodical
measurement fulfilment. . Co-ordination among RNC (e.g. to assure non-overlapping idle periods) will be
communicated through the lur interface.

55 Information Flows between Client and Server

Other types of national specific information flows may be supported in addition to the information flow specified here.

Any of the information flows here indicated may not be externally realized if the information does not flow over an open
interface. On the other hand, if aflow goes over an open interface, it shall abide to awell-defined protocol, which will
be further specified in other relevant specifications.

55.1 Location Service Request

Viathe Location Service Request, the LCS client communicates with the LCS server to request for the location
information of one or more than one MS within a specified quality of service. There exist two types of location service
reguests:

Location Immediate Request (LIR); and
Location Deferred Reguest (LDR).

The following attributes are identified for Location Service Request information flow:

Target MS;
LCS identity;
State (idle, dedicated )
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Event (applicable to LDR requests only);
Quiality of Serviceinformation;

Local coordinate system;

Geographical area.

5.5.2 Location Service Response

The Location Service Responseis sent to the LCS client as the result of the Location Service Request by the LCS
Server:

Immediate Response; and
Deferred Response;
These deferred responses can be either single or periodic.

6 UMTS LCS Architecture

Figure 6.1 shows the general arrangement of the Location Service featurein UMTS. This illustrates, generally, the
relation of LCS Clients and serversin the core network with the UTRAN. The LCS entities within the UTRAN
communicate with the Core Network (CN) across the lu interface. Communication among the UTRAN LCS entities
makes use of the messaging and signalling capabilities of the UTRAN.

As part of their service or operation, the LCS Clients may request the location information of user equipment UE or
mobile stations. There may be more than one LCS client. These may be associated with the UM TS network or the
UTRAN, operated as part of a UE application or accessed by the UE through its access to an application (e.g. through
the Internet).

The clients make their requeststo an LCS Server. There may be more than one LCS Server. The client must be
authenticated and the resources of the network must be co-ordinated, including the Node-Bs (base stations), the UE and
the calculation functions, to estimate the location of the UE and result returned to the client. As part of this process,
information from other systems (outside UTRAN) can beused. As part of the location information returned to the
client, an estimate of the accuracy of the estimate and the time-of-day the measurement was made shall be provided.

Other PLMN
LCS servel
Node RNS
B | |
| | RNC : I
Nodd : | 3G-SGSN
| B | | A
I R S . !
Uu lubl =1 lur [ 1u LCS serve.ﬂ
[+, i S —
Nodd | | External
B ; | ) LCS Client
| RNC /| 3G-MSC
Mobile |
Terminal Node| : m
B | RNS
UTRAN

Figure 6.1, General arrangement of LCS in UMTS
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6.1 Schematic functional description of LCS operations in
UMTS

The allocation of LCS functional blocksto the Client, LCS server, Core Network, UTRAN and mobile station is based
on the schematic functional description below. The detailed functions and interactions are specified later in this
document and in TR25.923 and corresponding Stage 3 specifications.

The operation begins with a LCS Client er-an-Externa-LCS-apphication requesting location information for a UE from
the LCS server. The LCS server will pass the request to the LCS functional entitiesin the UMTS core network. The
LCSfunctional entitiesin the core network shall then:

- verify that the LCS Client is authorized to request the location of the UE or subscriber

- verify that LCSis supported by the UE

- establish whether it is allowed to locate the UE or subscriber, for privacy or other reasons
- establish under which RNC the UE is likely to reside, by paging the UE if necessary

- reguest the UTRAN (viathe serving RNC) to provide location information for an identified UE, with indicated
QoS

- receive information about the location of the UE from UTRAN and forward it to the Client
- send appropriate accounting information to an accounting function.
The UTRAN LCS functional entities shall:
- request measurements, typically from the UE and one ore more Node-B radio apparatus,
- send the measurement results to the appropriate calculating function within UTRAN,
- receive the result from the calculating function within UTRAN,
- perform any needed coordinate transformations,
- send the results to the LCS entities in the core network or to application entities within UTRAN.
- make appropriate records of the usage of LCS.

As part of its operation, the cal culating 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 LCS entities that will mediate the
regquest and return of information from the appropriate database (or databases if more than one is needed to fulfill the
requests). The LCS application may make use of the position information itself, or further process and then forward the
information to other authorised applications within or externa to the UTRAN.

There may possibly aso 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. For example, a UE mobile equipped with
navigation equipment (i.e. GPS), might be able to return the exact location information when the measurements are
requested (instead of just some measurements). The LCS coordination function, as part of its activity to supervise the
positioning process, may query the UE or other elements of the network 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 in Figure 6.2. Thisfigure is not intended
to show the complete LCS operation, but to simply to outline the basis for operation.
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Figure 6.2, General sequence for LCS operation

6.2 Allocation of LCS functions to UMTS network elements

Table 6.1 and Figure 6.3 show the generic configuration for LCS in UMTS. Different positioning methods, including
network-based, mobile-based, mobile-assisted and network-assisted positioning methods shall be supported. With this
configuration 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 positioning method it is possible to utilize the corresponding configuration
containing all needed entities. For instance, if network-based positioning 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
stratum. On the other hand, in case mobile-based or network-assisted methods are used these entities should be all ocated
to the mobile station.

LCSislogicaly implemented on the UMTS structure through the addition of one network node, the Mobile Location
Center (MLC). It is necessary to name a number of new interfaces. The LCS generic architecture can be combined to
produce L CS architecture variants.

Figure 6.3 illustrates the all ocation of functional entities in the reference configuration of LCSin UMTS. It is assumed
that the CS and PS have either their own independent mobility management or use the joint mobility management
through the optional Gsinterface.

The mobile positioning calculation isto be donein the Serving RNC in UTRAN. Thus, it is pointed out that there is no
need for a Serving MLC in the model.

Itisaso seenthat LCSin UMTS shall take benefit of the standardized Iur interface between RNCs, when base station
information and measurement results are collected.

The functional model presented in the figure includes functional entities for both CS and PS related LCS. In addition, it
consists of all the entities needed for different positioning methods, i.e. network based, mobile based, mobile assisted,
and network assisted positioning, exploiting either uplink or downlink measurements. It is noted that the mobile station
may use e.g. the GPS positioning mechanism, but still demand e.g. auxiliary measuremts from the serving network

MS BS(NB) | RNC GMLC 3G- | 3G-MSC | Client

SGSN
Location client functions
LCF X X X X
U-LCE? x? x?
LCCTF X
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Client handling functions

LCCF X
LCAF X
System handling functions
LMMF ? ?
LSCF X X
U-LSCF X
LSBF X X X
LSOF X? X X X X X
Subscriber handling functions
LSAF
LSPF X X
Positioning functions
PRCF X X?
PCF X X
PSMF X X X
PRRM X

Table 6.1, Allocation of LCS functional entities to network elements
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Figure 6.3, Generic LCS Logical Architecture [to be updated]

6.3 Functional description of LCS per network element

6.3.1 UTRAN

The UTRAN isinvolved in the handling of various positioning procedures. Specific UTRAN functionality is specified
in each of the positioning procedures sectionsin TR25.923.

3GPP



3G TS 23.xxx version 0.0.1 23 3G TS 23.xxx 0.0.1 (1999-09)

6.3.2 LCS Clients and LCS applications

There are two classes of LCS Application — Internal applications and External applications. Internal applications
represent entities internal to the UMTS that make use of location information for the (improved) operation of the
network. External applications represent entities (such as Commercial or Emergency services) that make use of location
information for operations external to the mobile communications network. The LCS Applications interface to the LCS
entities through their Location Client functions (L CF).

The LCS Client and L CS applications are outside the scope of this standard.

6.3.3 Gateway Mobile Location Center, GMLC

The Gateway Mobile Location Center (GMLC) contains functionality required to support LCS. In one PLMN, there
may be more than one GMLC.

The GMLC isthefirst node an external LCS client accessesin a GSM PLMN (i.e. the Le reference point is supported
by the GMLC). The GMLC may request routing information from the HLR viathe Lh interface or from 3G-SGSN via
the Lg' interface. After performing registration authorization, it sends positioning requests to and receives final location
estimates from the 3G-VMSC viathe Lg interface or from the 3G-SGSN viathe Lg' interface.

6.3.4 Serving RNC

The Serving RNC (SRNCQC) is anetwork element of UTRAN and contains functionality reguired to support LCSin one
PLMN.

The SRNC manages the overall coordination and scheduling of resources required to perform positioning of a mobile.
It also calculates the final location estimate and estimates the achieved accuracy.

The SRNC may control a number of LMUSs for the purpose of obtaining radio interface measurements to locate or help
locate M S subscribersin the areathat it serves. The SRNC is administered with the capabilities and types of
measurement produced by each of its LMUs. Signaling between an SRNC and LMU istransferred using the lub
interface, sometimes the lur interface[and also the Uu interface for possible stand-alone LMUs]. The following
measurements returned by an LMU to an SRNC have a generic status in being usable for more than one position
method:

(a) Radio interface timing information

The SRNC and GMLC are connected through the 3G-VMSC or 3G-SGSN. When the VMSC and GMLC arein
different PLMNSs, they are interconnected via the Lq interface.

The functionality of SRNC and other RNCs are further described in TR 25.923.

6.3.5 LCS support in the Mobile Station

The MS may be involved in the various positioning procedures. Specific MS involvement is specified in each of the
positioning procedures specified in TR 25.923.

The M S interacts with the measurement coordination functions to transmit the needed signals for uplink based LCS
measurements and to make measurements of downlink signals. The measurements to be made will be determined by the
chosen location method.

The MS may also contain LCS applications, or access an L CS application through communication with a network
accessed by the MS or an application residing in the MS. This application may include the needed measurement and
calculation functions to determine the MS s location with or without assistance of the UMTS LCS entities.

The MS may also, for example, contain an independent location function (e.g. Global Satellite Positioning Service GPS)
and thus be able to report its location, independent of the UTRAN transmissions. The M S with an independent location
function may also make use of information broadcast by the UTRAN that assists the function.
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6.3.6 Node B

6.3.7 LMU
[ To be checked against 03.71 description of LMU inits chapter 5.6.6.]

The Location Measurement Unit LMU entity makes measurements (e.g. of radio signals) and communicates these
measurements to the PRCF. The LMU contains a PSMF and also may also perform cal cul ations associated with the
measurements.

The LMU may be associated with the Node-B and make use of its radio apparatus and antennas. Alternatively, the
LMU may be separated from the Node-B, but communicate with the PRCF viathe Node-B lub interface. These
“Independent LMU” may communicate to the PRCF viathe Uu interface or may otherwise communicate to the PRCF
(through an interface yet to be defined).

The LMU may make its measurements in response to requests (e.g. from the PRCF), or it may autonomously measure
and report regularly (e.g. timing of Node-B transmissions) or when there are significant changesin radio conditions (e.g.
changesin the RTD).

There may be one or more LMU associated with the UTRAN and an LCS request may involve measurements by one or
more LMU. The LMU may be of several types and the PRCF will select the appropriate LMUs depending on the LCS
method being used.

The LMU may be used, for example, to measure UTRA radio transmissions either uplink or downlink. These
measurements may be made either, for example, to locate the UE or to measure a system parameter needed by the LCS
system such as the timing offset (RTD) of transmissions of two or more base stations. The LMU may aso measure
other transmissions, such as those of satellite navigation systems (i.e. the Global Positioning System (GPS)) and either
report the measurements for use by the PCF of the LCS system, or report the location results as determined by internal
calculations of the LMU.) The details of the measurements to be made by the LMU will be set by the chosen LCS
method.

6.3.8 3G-MSC/VLR

The 3G-MSC/VLR contains functionality responsible for M'S subscription authorization and managing call-related and
non-call related positioning requests of LCS. The 3G-MSC is accessible to the GMLC viathe Lg interface.

6.3.9 3G-SGSN

The 3G service GPRS support node 3G-SGSN contains functionality responsible for MS subscription authorization and
managing call-related and non-call related positioning requests of LCS. The 3G-SGSN is accessible to the GMLC via
the Lg' interface.

6.3.10 Home Location Register, HLR

The HLR contains L CS subscription data and routing information. The HLR is accessible from the GMLC viathe Lh
interface. For roaming MSs, HLR may be in a different PLMN than the current SRNC.

6.3.11 gsmSCF

[The Lc interface supports CAMEL accessto LCS and is applicable only in CAMEL phase 3. The procedures and
signaling associated with it are defined in GSM 03.78 and GSM 09.02, respectively.]?
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7 Signaling Protocols and interfaces

7.1 Generic signalling model for LCS in UMTS

The following diagram illustrates the signalling operations for the OTDOA-LCS when the request for location
information isinitiated by an LCS application signalled via the Core Network.

Thisillustration only includes the signalling related to LCS operations and does not indicate other signalling that may be
required, for example, to establish a signalling connection between the UE and the SRNC. Also not illustrated is the
signalling used to initiate the location service request (from the Location Client Function) from the Core Network or a
MS based application.

UE Node-B SRNC

PSMF PSMF LSOF PRCF PCF LSCF
| |
I ! LCS request 1
| P Location request 2 from Client

- OTDOA measurement request 3 - Interface

4 0TDOA Measurements

A 4

RTD Request 6
—

7 RTT Measurements

8 RTDdata
>,

9 calculation request (with measures)
| |

| |
Locati<on Estimate 10 I
| |

|
11 Response to LSCF

> 12

|
: LCS response
|

Figure7.1. OTDOA Signalling Operations

[Comment: Figureto be updated to show UMTS network signalling operations and not element internal signaling.]

1. The OTDOA operation begins with an authenticated request for location information about a UE from an
application in the core network being received at the LSCF. The LSCF acts as interface between the Core Network
and the LCS entities in the UTRAN.

2. The LSCF considers the request and the capabilities of the UE and the network and forwards the request to the
appropriate PRCF in the Serving RNC.

3. The PRCF requests from the UE the measurement of the OTDOA for the signals in the active and neighbourhood
sets. These measurements may be made while the UE isin the idle state or while it is connected.

4. The UE returns the OTDOA measures to the PRCF. The PRCF receives the OTDOA information and coordinates
obtaining other information to support the cal culation request (not illustrated).

5. If there areinsufficient OTDOA measures, or it is otherwise considered advantageous to do so, the PRCF requests
the RTT measure for the UE from the PSMF in the serving Node-B.

6. The PRCF requests the RTD measures for the associated transmitters from the L SOF (database). These may be
stored locally if they are constant over time, otherwise they must be updated to represent the RTD timing at the
time-of-day the OTDOA measurements were made.
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7. The PSMF in the Node-B returnsthe RTT measures to the PRCF if they were requested.
8. The LSOF returnsthe RTD information to the PRCF.

9. The PRCF passesthe OTDOA, RTD and, if necessary, RTT information to the PCF and requests alocation
calculation. The calculation may include a coordinate transformation to the geographic system requested by the
application.

10. The PCF returns the location estimate to the PRCF. This estimate includes the location, the estimated accuracy of
the results and the time of day of the estimate.

11. The PRCF passes the location estimate to the L SCF.

12. The LSCF passes the location estimate to the Core Network.

7.2 lu interface

The lu interface is used to communicate between the LCS functional entities in the Core Network and the LCS entities
inthe UTRAN.

This interface passes the location requests and responses from authenticated external and internal LCS applications
between the LCS entities in the Core Network and the UTRAN LCS entities. The location request will include
parameters to indicate the preferred location method and the quality of service (QoS). The QoS parameters will include
the required speed of response, the preferred coordinate system and the required accuracy. The location results, error
(failure) responses, and accounting/OAM information will be returned from the LCS entitiesin the UTRAN to the LCS
entities in the core network.

The LCS entitiesin the UTRAN may al so request from the core L CS entities information concerning the client
subscriptions and UE privacy conditions that may be needed to support internal LCS application requests.

The lu interface may also pass messages relating to records of operational usage of the LCS within UTRAN or reporting
of the data associated with the Location System Operations Functions (L SOF) in the UTRAN. These may be used by
the core network for accounting, billing or administration functions.

LCS signading over the lu interface is specified in the RANAP specification .

7.2.1 Signaling RNC — MSC

7.2.2 Signaling RNC - SGSN

7.3 lur Interface, Signaling between RNCs

The lur interface is used to communicate between the L CS functional entities associated with the serving RNC and other
RNC inthe UTRAN. The lur interface is aso used to communicate between the serving RNC and the Internal LCS
Applicationsin the UTRAN. The LCS entities associated with the serving RNC are responsible for coordinating and
responding to location requests received from the LCS entities in the core network or Internal Clients

[ Not agreed or understood: When communicating between the serving RNC and the UTRAN Internal LCS Applications
(ILA), the messages and protocols are the same as those used over the lur interface.]

The lur interface is also used to communicate between the LCS Entities in the serving RNC and those in other RNC.
The location method, for example, may require measurements by several LMU or Node-B, some of which may be
associated with other RNC. Commands and responses from these L CS Entities are communicated over the lur interface.
In some cases, the LCS Entities in the serving RNC may make use of entities associated with other RNC. For example,
acalculating function (PCF) may be used in another RNC if the serving RNC istoo busy or does not contain the
function or database information required by the chosen location method.

The lur interface may also pass messages relating to changes or reporting of the data associated with the Location
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System Operations Function (LSOF) in the RNC.

The lur interface is advantageous for LCSin UMTS. lur shall be used for LCS signalling whenever it is available, even
in the case when the RNCs belong to different MSCs."

Within UTRAN, lur supports inter-RNC soft handover. Inter-RNC handover should aso include LCS, meaning that
whenever an inter-RNC soft handover occurs, [ur should be able to support the functionality of the positioning entitiesin
RNCs, including PCF, PRRM, PSMF, and L SOF.

In addition, in case of SRNC relocation lur should support the rel ocation mechanism in order for DRNC to be able to
handle the responsibility of SRNC in LCS process. That is, to transfer the PCF, PRRM, PSMF, and L SOF functionality
from SRNC to DRNC. lur shall be used aso to collect RTD and other LCS information from base stations under
different RNCsthat are not involved in handover.

7.4 lub Interface, signaling between RNC, Node B and LMU

The lub interface is used to communicate among the L CS entities associated with the serving RNC, the Node-B and the
L ocation Measurement Units (LMU).

This interface passes the request for measurements, the measurement results and requests for LCS related transmissions
or other radio operations needed by the location method (e.g. broadcast of parameters needed for a UE based |ocation
method).

The lub interface may also pass messages relating to changes or reporting of the data associated with the Location
System Operations Function (L SOF) in the Node-B or the LMU.

7.4.1 Signaling between RNC and LMU in Node B

7.5 Uu Interface

The lu interface is used to communicate among the L CS entities associated with the RNC, the M Ss and the (remote)
L ocation Measurement Units (LMU).

Thisinterface may pass measurement requests and results to and from M S or the remote LMU.

The Uu interface may also pass |ocation requests from internal or external LCS Clients (Applications) at the MS. Note
that these requests may require the services of the LCS entities associated with the core network to authenticate clients
and subscriber subscriptions to aspects of the LCS.

The Uu interface may also be used for broadcast of information that may be used by the MS or (remote) LMU for their
LCS operations. This may, for example, include timing and code information about nearby Node-B transmissions that
may assist the MS or LMU in making their measurements.

The Uu interface may also pass messages relating to changes or reporting of the data associated with the Location
System Operations Function (LSOF) in the MS or the remote LMU.

7.5.1 Signaling between RNC and Target MS

TR 25.923 describes the signaling between RNC and Target MS and the necessary information to support the following
location methods:

OTDOA

Navigation system assisted
Network assisted, MS based (GPS)
Network based, MS assisted (GPS)

Round trip time (RTT)
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7.5.2 (Signaling between RNC and standalone LMU?)

8 General network location procedures
8.1 State description for GMLC

8.2 State description for 3G-MSC/VLR

8.3 State description for 3G-SGSN

8.4 State description for RNC

The state description of RNC isin TR 25.923.

9 Positioning method management

The positioning method management is mainly described in TR25.923.

9.1 OTDOA positioning
9.1.1 Idle period downlink timing procedures (IPDL
9.1.2 Reference Node-Based Positioning

9.1.3 Round trip time positioning

9.2 Network assisted GPS positioning

10 Position calculation functionality

The position calculation is mainly described in TR25.923.
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11 Information storage

12 Operational aspects

13 History
Date Version Comment
August 99 0.0.0 Initial Draft at Sophia Antipolis, France
September 99 0.01 Functional descriptions elaborated
Rapporteur:
Email: Telephone:
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DEFINITIONS and terms

ANNEX 1

CAMEL

CAMEL is anetwork functionality, which provides the mechanisms of Intelligent Network to
amobile user.

Current Location

after alocation attempt has successfully delivered alocation estimate and its associated time
stamp, the location estimate and time stamp is referred to as the ‘ current location’ at that point
intime.

Deferred location
request

alocation request where the location response (responses) is (are) not required immediately.

Global The Global Positioning System (GPS) consists of three functional elements. Space Segment

Positioning (satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS

System. receiver calculates its own position based on the received time differences for several
satellites.

Immediate alocation request where a single location response only is required immediately.

location request

Initial Location in the context of an originating emergency call the location estimate and the associated time
stamp at the commencement of the call set-up isreferred to as ‘initial location’.

Last Known The current location estimate and its associated time stamp for Target MS stored in the LCS

Location Server isreferred to asthe ‘last known location” and until replaced by alater location estimate
and a new time stamp is referred to as the ‘last known location’.

LCS (LoCation LCSisaservice concept in system (e.g. GSM or UMTYS) standardization. LCS specifies al the

Services) necessary network elements and entities, their functionaities, interfaces, aswell as
communication messages, due to implement the positioning functionality in a cellular network.
Note that L CS does not specify any location based (value added) services except locating of
emergency calls

LCSClient a software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining
location information for one or more Mobile Stations. LCS Clients subscribe to LCS in order
to obtain location information. LCS Clients may or may not interact with human users. The
LCS Client is responsible for formatting and presenting data and managing the user interface
(dialogue). The LCS Client may reside in the Maobile Station (MS).

LCSClient an optional list of MSISDNSs per LCS Client where the LCS Client is not allowed to locate any

Access barring list

MSISDN therein.

LCSClient acollection of subscription attributes of LCS related parameters that have been agreed for a

Subscription contractual period of time between the LCS client and the service provider.

Profile

LCS Feature the capability of aPLMN to support LCS Client/server interactions for locating Target M Ss.

LCS Server a software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests,
services requests, and sends back responses to the received requests. The LCS server consists
of LCS components, which are distributed to one or more PLMN and/or service provider.

Loca Service A service, which can be exclusively provided in the current serving network by aVaue added

Service Provider.

Local Information

Information related to a given location, or general information, which is made availablein a
given location.

L ocation (Based)

A location application is an application software processing location information or utilizing it
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Application

in some way. The location information can be input by a user or detected by network or MS.
Navigation is one location application example.

Location Based A service provided either by teleoperator or a3 party service provider that utilizes the

Service (LBS) available location information of the terminal. Location Application offers the User Interface
for the service. LBSis either apull or apush type of service (see Location Dependent Services
and Location Independent Services). In ETSI/GSM documentation of SoLSA, LBSis called
"Location Related Service". ETSI and/or 3GPP —wide terminology harmonization is expected
here.

Location A service provided either by teleoperator or a3 party service provider that is available (pull

Dependent type) or is activated (push type) when the user arrivesto a certain area. It doesn't require any

Service subscription in advance, but the push type activation shall be confirmed by the user. The

offered service itself can be any kind of service (e.g. a public Xerox machine or the discount
list in astore).

Location Estimate

the geographic location of an MS and/or avalid Mobile Equipment (ME), expressed in
latitude and longitude data. The Location Estimate shall be represented in a well-defined
universal format. Tranglation from this universal format to another geographic location system
may be supported, although the details are considered outside the scope of the primitive
services.

Location A service provided either by teleoperator or a3 party service provider that is available and

Independent therefore can be activated anywhere in the network coverage. It is activated by the user's

Service request or by other user's activated service, and therefore it requires a subscription in advance
(pull type). The offered service itself can be any kind of service (e.g. MMS, SWDL, or LBS!).

Mobile Station The mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM
or USIM attached.

PLMN Access an optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any

barring list MSISDN therein except for certain exceptional cases.

Positioning Positioning is a functionality, which detects a geographical location (of e.g. a mobile terminal).

(/location

detecting)

Positioning A principle and/or algorithm which the estimation of geographical location is based on, e.g.

method (/locating
method)

AOA, TOA, TDOA. For example, GPSis based on TOA, and E-OTD (on GSM) is based on
TDOA.

Positioning A technology or system concept including the specifications of RF interfaces, data types, etc.

technology to process the estimation of a geographical location, e.g. GPS, E-OTD (GSM), and IPDL-

(/locating TDOA (WCDMA).

technology)

Predefined area A geographical areawhich isnot related to cell or radio coverage. The mobile may take
special action when it recognisesit has entered or |eft a predefined area.

Privacy Class list of LCS Clients defined within a privacy exception class to which permission may be

granted to locate the target MS. The permission shall be granted either on activation by the
target MS or permanently for a contractual period of time agreed between the target MS and
the service provider.

Privacy Exception
List

alist consisting of various types of privacy classes (i.e. operator related, personal etc.).
Certain types of classes may require agreement between the service provider and the target
MS.

Prohibited area An areawhere the mobile must not activate its transmitter. The Prohibited areamay be a
Predefined area described above or related to radio cell(s).
Subscription the profile detailing the subscription to various types of privacy classes.
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Profile

Target MS

the M S being positioned.
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