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1 Summary

The report on Location Services (LCS) for UTRAN (Document 25.923 V1.0.0) introduces the concept of a client server design.  The clients and servers are discussed briefly in section 6 and there is some further discussion of the server elements and their function in the Annex (Section 11).  However, the elements are not formally attributed to entities within the UTRAN.  

This contribution proposes a functional architecture in which the LCS functional entities handling the measurements and calculations and their coordination may be associated with the RNC in the access portion of the UTRAN.  LCS entities for Client and Subscriber subscription functions may be associated with the 3G-MSC or 3G-SGSN (or both) in the core network.   It is proposed to replace section 6 of the LCS report 25.923 with the text supplied in this contribution.

2 Discussion

In addition to the previous work on LCS within 3GPP TSGR2, an LCS is also being developed for use with GSM networks.  The committee T1P1.5 is undertaking this work primarily in response to pending regulatory requirements for emergency services in the United States.  The LCS architecture for the GSM is constrained by the requirements to work within existing GSM networks and the initial regulatory requirement to provide LCS for existing deployments of mobiles. 

As the UTRAN is a new “third Generation” network design and there is no legacy deployment of mobiles, there is more freedom for choice in the LCS architecture.  Never-the-less, the UTRAN architecture should be compatible with the GSM arrangement to permit evolution from second to third generation networks.

This contribution proposes a hybrid UTRAN LCS architecture in which functional entities that interact with user applications, their subscriptions and the mobility services may be associated with, or part of, the 3G-MSC and 3G-SGSN in the core network.  Further functional entities, including the system entities that interact with the UTRA radio equipment and perform calculations according to the selected positioning method may be associated with the Radio Network Controllers (RNC) in the access portion of the network. A location measurement functional unit (LMU) is included in the system to perform measurements that may be needed by the location method.   

With this arrangement the LCS location request and response signalling flows across the Iu interface between the MSC/SGSN and the RNC.  Signalling related to inter-RNC LCS operations flows across the Iur interface between RNCs.  Signalling related to measurements and operation of the radio apparatus flows across the Iub interface between the RNC and the Node-B.  LCS related signalling may also flow across the Uu interface to the UE and LMU.  This functional architecture facilitates flexible and efficient LCS implementations that permit evolution as the technology and the service requirements develop throughout the lifetime of the UTRAN deployments.

The functional model includes all the entities needed for different location methods (i.e. network based, mobile based, mobile assisted, and network assisted
 ) and may utilise either uplink or downlink measurements, or both.  The location method may also make use of measurements of transmissions outside the UTRAN.  The method may combine measurements of several types in order to obtain the highest accuracy. 

In this contribution, the description and nomenclature of the functional elements follows that of the GSM LCS to facilitate migration between systems.  This scope of this contribution is also limited to the LCS functional entities in the UTRAN.

It is intended that the proposed text in section 6 of the report be the first step in preparing the “Stage 2” description of the UTRAN LCS functional entities.

3 Actions

Members are asked to review the proposed functional architectural arrangement and the associated text and to study its suitability for LCS for UTRAN.  

If the proposed architectural arrangement is accepted, then the LCS project work may continue at future meetings to detail the interface standards for the LCS.   It is intended that  section 6 of the report become, with further contributions, the “Stage 2” description of the UTRAN LCS functional entities.

4 Proposal

The remainder of this contribution outlines the new text proposed for section 6 of the LCS Report (Document 25.923) to outline the functional architecture for the UTRAN LCS.
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LCS Architecture 

The following figure shows the general arrangement of the Location Service feature.  LCS entities are added to the UTRAN to provide the location service.  Communication among these entities makes use of the messaging and signalling capabilities of the UTRAN across the Iu, Iur, Iub and Uu interfaces.  A Location Measurement Unit (LMU) is also added to the UTRAN to make measurements as needed by the selected location method. 

This figure does not include all the elements of the next generation mobile network, but focuses on those that participate with the LCS functions in the UTRAN.

As part of their service or operation, the LCS user or system applications may request information about the location of User Equipment (UE) (or group of UE) or mobile stations.  There may be more than one LCS user or system application.  These may be associated with the network, operated as part of the network, operated as part of a UE application or accessed by the UE through its access to a remote application (e.g. through the Internet).  The internal operating procedures of the UTRAN may also make use of information about the location of the UE for such things as location-assisted handover, fleet management or home location billing.  

The LCS users or system applications make their requests for location information to LCS functional entities.  The LCS entities authenticate the LCS user or system application and then coordinate the resources of the network (ncluding the Serving RNC, the Node-Bs, the UE, measurement and calculation functions) to estimate the location of the UE and return the result to the LCS application.  

Within the UTRAN, the LCS Entities may be associated with, or part of the RNC.  Internal LCS Applications may also be part of the RNC and the UE.  The association of the LCS entities within the Core Network (CN) (e.g. with 3G-MSC or 3G-SGSN) is outside the scope of this document and is not illustrated in the diagram.

As part of this process the LCS entities may make use of information from auxiliary sources of information and other systems (outside UTRAN) such as navigation services.   The location information returned to the internal or external application will provide an estimate of the accuracy of the estimate and the time-of-day the measurement was made.

Implementations may often associate the UTRAN LCS Entities with an RNC (as illustrated in the figure).  However, for networks with a small volume of LCS requests, the LCS Entities in the UTRAN may also be implemented as a separate element which interfaces with the RNCs, the Core LCS entities and the Node-B/LMUs.
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FIGURE   General Arrangement of LCS
4.1 Interfaces 

There are four interfaces through which the LCS entities communicate.  These are the Iu, the Iur, Iub and the Uu.  

Note : the interfaces between the Internal or External LCS applications and the 3G-MSC or 3G-SGSN is outside the scope of this document. 

1.1.1 Iu Interface

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

This interface passes the location requests from authenticated external and internal LCS applications between the LCS entities in the Core network and UTRAN.  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 entities in the UTRAN to the LCS entities in the core network.  

The LCS entities in the UTRAN may also request from the core LCS entities information concerning the client subscriptions and UE privacy conditions that may be needed to support internal LCS application requests.

The Iu interface may also pass messages relating to changes or reporting of the data associated with the Location System Operations Function (LSOF) in the LCS entities associated with the Core network or the UTRAN.

1.1.2 Iur Interface

The Iur interface is used to communicate between the LCS functional entities associated with the serving RNC and other RNC in the UTRAN.  The Iur interface is also used to communicate between the serving RNC and the Internal LCS Applications in 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  

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 Iu interface.

The Iur 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 LCS Entities are communicated over the Iur interface.  In some cases, the LCS Entities in the serving RNC may make use of entities associated with other RNC.  For example, a calculating function (PCF) may be used in another RNC if the serving RNC is too busy or does not contain the function required by the preferred location method.

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

1.1.3 Iub Interface

The Iub interface is used to communicate among the LCS entities associated with the serving RNC, the Node-B and the Location 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 location method).  

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

1.1.4 Uu Interface

The Iu interface is used to communicate among the LCS entities associated with the RNC, the UEs and the (remote) Location Measurement Units (LMU). 

This interface may pass measurement requests and results to and from the UE or the remote LMU.  

The Uu interface may also pass location requests from Internal or External LCS Applications at the UE.  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 pass messages relating to changes or reporting of the data associated with the Location System Operations Function (LSOF) in the UE or the remote LMU.

4.2 LCS Operations

Interworking between the External LCS Applications and the LCS entities within UTRAN is outside the scope of this document.  

The UTRAN LCS entities may receive authenticated requests for location information that originate in external applications across the Iu interface (for validated UE subscriptions). 

1.1.5 LCS Operation Basis

The operation begins with an External LCS application requesting location information for a UE.    The application will pass the request to the LCS functional entities.  The LCS entities will first verify the request and the application.  If the application is authorised to access the LCS for the requested UE and the UE has not restricted access to the location information for its privacy, the UTRAN LCS functional entities will :

· request measurements, typically from the UE and the Node-B radio apparatus
, 

· send the measurement results to the appropriate calculating function, 

· receive the result from the calculating function, (perform any needed coordinate transformations),

· send the results to the LCS application, and

· send appropriate accounting information to an accounting function.  

As part of its operation, the calculating function may require additional information.  This may be obtained by the function directly by communication with a database, or it may happen through a request to LCS entities that will mediate the request 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 external to the UTRAN.  

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.   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.  This figure is not intended to show the complete LCS operation, but to simply to outline the basis for operation within UTRAN.
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FIGURE  general sequence for LCS operation

4.3 High-Level Functions for LCS

The following list gives the logical functional entities for the LCS.  Several functional groupings are defined which encompass a number of smaller functions.  These smaller functions are described in more detail in later sub-sections of this document.

The LCS Functional entities may be grouped as follows :

· The LCS application group.

· The group that deals with subscriptions, authorisations and general mobility management.

· The group that deals with processing, measurements and calculations within UTRAN.

· The UE (mobile unit) group.

1.1.6 LCS Application Functions

There are two classes of LCS Application – Internal applications and External applications.  Internal applications represent entities internal to the UTRAN 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 (LCF).

The interface between the external LCS applications and the LCS entities is outside the scope of this document.

1.1.7 Subscription and Authorisation Functions

The LCS Authorisation Functions are responsible for providing access and subscription authorisation for an application.  Specifically, these functions provide authorisation for an LCS application requesting access to the LCS functional entities and authorises the (LCS) subscription of an application.  These entities are mainly concerned with Client and Subscriber authorisation, subscription, privacy and mobility and are thus located in the core network.  

The Location Subscriber Authorisation Function is responsible for authorising the provision of a location service (LCS) for a particular subscriber using the UE.  Specifically, this function validates that a LCS can be applied to a given subscriber.  The LSAF verifies the UE’s subscription to a requested LCS service.  These two functions, together, are responsible for ensuring the privacy directives of the UE subscriber are complied with.  

These entities communicate with other LCS entities in the UTRAN across the Iu interface to request and receive location information for authenticated LCS applications and subscribers.  

The details of the subscription and authorisation functions are outside the scope of this document.
1.1.8 Coordination, Measurement and Calculation Functions

These functions provide the coordination, 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 coordinate the needed operations of the radio and measurement equipment to make the needed signals are transmitted and the needed measurements are made. The measurements may be made by Node-Bs, radio apparatus associated with the Node-B or separate Location Measurement Units (LMU) that may be associated with Node-B, independently located or remote (i.e. communicating over the Uu interface). The functions may also access databases or other sources of information needed for the location method.  The functions also provide the calculation functions needed by the location method to estimate the UE location and the accuracy of the report.  The functions may also make coordinate translations to the geographic coordinate system requested by the application.  The functions also may collect accounting information on the usage of the LCS that may be forwarded to (other) charging accounting and billing functions.  If needed by the location method the functions will ensure the broadcast of information needed by some (UE based) location methods and gather and update information concerning UTRAN operating parameters (e.g. timing of Node-B 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 RNC in the UTRA access network. These functions may receive location requests from either the authorisation and subscription functions in the core network or from applications internal to the UTRAN.  These coordination functions may also make request the subscription and authorisation functions in the core network to authenticate an application or a UE subscription.  

These functions communicate with the core network across the Iu interface, with other entities in the UTRAN across the Iur interface and with the Node-B and LMU across the Iub interface and with the UE and the remote LMU across the Uu interface.

1.1.9 UE Functions

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

The UE 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 UE with an independent location function may also make use of information broadcast by the UTRAN that assists the function.

4.4 Logical Architecture

This section describes the LCS logical architecture.  The LCS logical diagram, shown in the following figure, depicts the relation of the LCS applications and the LCS functional entities. The diagram also illustrates the functional decomposition of the UTRAN LCS functional entities into individual logical functions.  Later sub-sections provide details of the functional entities and their interfaces.  

(Note this decomposition of functional entities follows the text provided in the GSM 02.71 document. This arrangement has been retained together with the nomenclature in order to facilitate evolution from GSM systems. Some text has been amended and some additional text details have been added.)
This sub-section illustrates logical entities developed for the purpose of describing the standard LCS operation.  These do not necessarily represent physical entities and implementations may combine the logical entities in various physical arrangements as appropriate.  Various of the entities may be present in either or both the UTRAN fixed network or in the UE handset or associated apparatus.  It is intended that these entities be general (generic) in nature in order that improved performance and efficiency can be achieved by adopting new techniques and procedures over the (many years) lifetime of the UTRAN operation.   Not all implementations need include all entities and this description is not intended to preclude entities or operations that may be added to provide additional features.

The functional model includes all the entities needed for different location methods (i.e. network based, mobile based, mobile assisted, and network assisted
 ) and may utilise either uplink or downlink measurements, or both.  The location method may also make use of measurements of transmissions outside the UTRAN.  The method may combine measurements of several types in order to obtain the highest accuracy. 
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Figure LCS Functional Entities
The System Handling entities and the Positioning Handling entities are illustrated as being logically associated with the RNC in the UTRAN.  The System Handling entities include the Location System Control Function (LSCF), the Location System Billing Function (LSBF), the Location System Information Function (LSIF) and the Location System Operation Function (LSOF).  The LSCF interfaces with the LCCF in the Client Handling entities across the Iu interface and receives the authenticated location requests from the LCCF and returns the results.  The LSCF interfaces with the Positioning Handling Entities to request the measurements and calculations appropriate for the location technique being used for the request.  The LSCF also interfaces with the LSIF to initiate and maintain the broadcast of information for use by location methods that may operate at the UE.

The Positioning Handling entities include the PRCF, PRRM, the PCF and the PSMF.  These entities manage the radio resources, make the necessary transmissions and measurements and perform the calculations.  The PRCF will return the results of the calculations from the PCF to the LSCF in the system handling entities for return to the LCCF in the client handling entities. The PRCF, PRRM and PCF will typically reside in the RNC while the PSMF will typically reside in the Node-B or an LMU.  A location method may require the use of PSMF operating in several Node-B and (or) LMU.

Associated with each of the entities is a Location System Operations Function (LSOF) which contains the necessary data used for the operation of the entity.  This data is maintained by an OAM maintenance client operating in the core network.

These entities are shown to be associated with the RNC as this is the source of most of the measurement and radio control activity.

The Iu connections between the core network and the access network are indicated by the dotted line Iu.  There may be several RNCs involved in the LCS operation.  The LSCF associated with the Serving RNC (SRNC) acts on the LCS request and collects LCS information from other RNCs, if needed.  The Drift RNC (DRNC) may become involved in LCS because of macrodiversity and soft handover.  Also, Node-B not belonging to the Serving RNC (SRNC) or DRNC may be used for LCS measurements.  These PSMF will be accessed by the PRCF of the PosHC in the serving RNC.

1.1.10 LCS Applications

Note : The specification of the LCS Application’s internal logic and its interface to the external user is outside the scope of this document.  This text is provided here for explanatory purposes only.

An LCS application is a logical functional entity that requests from the LCS functional entities, location information for one, or more than one, UE within a specified set of parameters such as Quality of Service (QoS).  The LCS application may reside in an entity (including the UE) within the UTRA network or in an entity external to the UTRA network.  

LCS applications may be of two types, Internal; and External. Internal applications represent entities internal to the UTRAN 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 (LCF).

1.1.1.1 Location Client Function (LCF)

Note : The Location Client Function internal logic and its interface is outside the scope of this document.  This text is provided here for explanatory purposes only.

The Location Client Function provides a logical interface between the LCS application and the LCS functional entities.  This function is responsible for requesting location information for one or more UEs with a specified “QoS” and receiving a response, which contains either location information or a failure indicator.  

The Location Client Function (LCF) provides the interface between internal or external LCS Applications and the LCS entities (either the Location Client Control Function (LCCF) in the Core network, or the Location System Control Function (LSCF) in the UTRAN.

1.1.11 UTRAN LCS entities

The UTRAN LCS entities receive the authenticated requests for location information from the CLS and also requests from Internal (UTRAN) Clients.  The ULS directs the System Handling entities and the Positioning Handling entities to make measurements and calculate the location and returns the result to the requesting LCF.  The ULS is associated with (or part of) the RNC within the UTRAN access network.   

1.1.1.2 System Handling entities

1.1.1.2.1 Location System Control Function (LSCF)

The Location System Control Function is responsible for coordinating location requests within the System handling entity.  This function manages call-related and non-call-related positioning requests and allocates network resources for handling them.  

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 this document.

The LSCF will select the appropriate location method based on the availability of resources and parameters of the location request.  The LSCF performs call setup if required by the location method  (e.g., putting the UE in a dedicated mode and obtaining Cell-ID).  The LSCF coordinates resources and activities needed to obtain data (e.g. base station geographic coordinates) needed for the location method.  It also collects charging and billing related data for the location service request and passes this to the Location System Billing Function (LSBF).  

If the location technique requires the broadcast of system information, the LSCF initiates and maintains this activity through the Location System Information Function (LSIF).  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). 

The LSCF interfaces with the LCF, LCCF, LSAF, LSIF, LSBF and PRCF.  Using these interfaces, it  conveys location requests to the PRCF, relays location results to the LCF or LCCF and passes accounting related data to the LSBF.

If the LCF represents an Operation Administration or Maintenance (OAM) Client, then the LCCF will interface through the LSCF in the System Handling Entities to (for example) update information in the Location System Operations Function (LSOF) or retrieve charging records from the Location System Billing Function (LSBF).
1.1.1.2.2 Location System Billing Function (LSBF)

The Location System Billing Function is responsible for recording activity related to location services that may result in accounting, charging or billing functions.  This may include records of both clients and subscribers and collection of related data for accounting between UTRANs and other networks.  The details of the records or the accounting, charging or billing functions are outside the scope of this document.

The LSBF may also be responsible for collection of operational information about usage of the LCS.  

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

1.1.1.2.3 Location System Operations Function (LSOF)

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

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

1.1.1.2.4 Location System Information Function (LSIF)

The Location System Information Function is responsible for ensuring the broadcast of location information for use by UE (or LMU).  This information may include, for example the geographic location of the base station, the local time-of-day, the timing offsets of the transmitted signals (RTD) or other information (such as currently observable satellites) that may assist a UE in the use of external location services.  The information to be broadcast is selected based on the location 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.
1.1.1.3 Positioning Handling entities

1.1.1.3.1 Positioning Radio Coordination Function (PRCF)

The Positioning Radio Control Function manages the location service for a UE through overall coordination 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 Client request, the QoS, the capabilities of the network, and the UE’s capabilities.  The PRCF also manages the needed radio resources through the PRRM.  It determines which PSMFs are to be involved or what to measure, and obtains processed signal measurements from the PSMF.  The PRCF also forwards the signal measurement data to the PCF.

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

1.1.1.3.2 Positioning Calculation Function (PCF)

The Positioning Calculation Function is responsible for calculating the location of the mobile.  This function applies an algorithmic computation on the collected signal measurements to compute the final location estimate and accuracy.  It may also support conversion of the location estimate between different geodetic 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 LCS Server.  

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.

1.1.1.3.3 Positioning Signal Measurement Function (PSMF)

The Positioning Signal Measurement Function (PSMF) is responsible for gathering uplink or downlink radio signal measurements for use in the calculation of a mobile’s location. These measurements can be location 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 Location Measurement Unit (LMU).  The PSMF, generally, may provide measurement of signals (i.e. satellite signals) in addition to measurements of the UTRA radio transmissions. 

1.1.1.3.4 Positioning Radio Resource Management (PRRM)

The Positioning Radio Resource Management entity is responsible for managing the effect of LCS operations on the overall 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 following functions :

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

· Calculating the DL and UL power/interference due to UE positioning. 

· To admit/reject the new LCS requests. 

· Cooperating 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.

· Controlling the IS-DL mechanism for positioning measurements.  This may include the overall control of the periodic measurements fulfillment.

1.1.1.3.5 Location Measurement Unit (LMU)

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 calculations associated with the measurements.

The LMU is 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 communicates with the PRCF via the Node-B Iub interface.   Independent LMU may also be used, these may communicate to the PRCF via the 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 changes in radio conditions (e.g. changes in 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 also 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.

4.5 Allocation of functional entities to network entities

The preceding Figure and the following Table 1 show the generic configuration for different positioning methods, including network-based, mobile-based, mobile-assisted and network-assisted positioning 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 positioning method it is possible to utilise 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 allocated to the mobile station.


UE
Node-B
LMU
RNC

LCF
X


X

LSCF



X

LSBF



X

LSIF



X

PRCF



X

PCF
X


X

PRRM



X

PSMF
X
X
X


LSOF
X
X
X
X

Table  Allocation of LCS Functional Entities to Network Elements

� In this approach the UE may use the GPS positioning mechanism but still make use of auxiliary measurements from the serving network.


� several Node-B may be involved in measurements


� In this approach the UE may use the GPS positioning mechanism but still make use of auxiliary measurements from the serving network.
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