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DEFINITIONS 

1. INTRODUCTION

A general target in standardization is to introduce Location Services (LCS) in GPRS in GSM LCS standardization Phase 2. In practice this means that the standardization work will start in early 2000's and LCS features will be introduced in GSM release '00. The scope of this contribution is to present an overall description of the Location Services (LCS) in GPRS. The target of the document is to illustrate how LCS could be introduced in GPRS including similar services that are available in circuit switched GSM and with reasonably small amount of changes to the existing GPRS specifications. Another target for this  concept paper is to quarantee that nothing important is left out from standardization process and the companies involved could work as a whole. The role of this concept paper could be to work as a working document which is continuously updated as far as it is useful to do so during the standardazition process within 3GPP and SMG2.

The document starts with a discussion of service aspects in chapter 2.  Chapter 3 is devoted to architectural issues such as logical architecture in GPRS LCS, network elements involved in packet mode LCS and interface between the network elements. Chapter 4 is aimed at describing the protocols and protocol modifications that are needed for LCS in packet mode. Some words are given to describe the potential signalling procedures. Some words are given also about security and privacy, information storage, charging and standardization topics.  

2. LOCATION SERVICES IN GPRS

LoCation Services (LCS) are defined in this document as a set of service features that build up a platform for location based services. These features are to be defined in GPRS release '00 specifications. Examples of location based services are commercial/value added services, internal LCS, emergency LCS and lawful intercept LCS. In addition to the LCS features, if some of the applications need to be standardized e.g. emergency call, it can be included in the 3GPP/SMG2 specifications as well. 

Another important service related issue is how location information is delivered to and from end-user applications? Such services are provided e.g. by WAP or Internet technologies. From LCS point of view these are seen as external clients and are out of scope of this contribution. The communication between an external client and a Gateway Mobile Location Center (GMLC) occurs through Le interface. Whether to standardize this interface should be considered in 3GPP. 

There is a number of other GSM specific features that are able to serve location applications. Such features are e.g. Support of localised Service Area (SoLSA) and CAMEL. One candidate for technologies that support location applications is Location of Mobiles in a Geographic Area (LAMGA). Commercial broadcast applications that need quite accurate information about the location of the near by mobile stations could use LAMGA for the purpose. Standardization of LAMGA is FFS. 

Periodic location services should be considered in GPRS LCS.

2.1 Location methods

Location methods are an important service feature, and it should be decided which positioning methods to support in GPRS. In GSM both so called uplink and downlink methods are supported. Timing of Arrival (TOA) represents the former whereas Enhanced Observed Time Difference (E-OTD) represents the latter method. Also GPS based method is supported. 

In UMTS the basic assumption is that downlink methods only are supported. The methods supported in release '99 are Cell coverage based positioning method, OTDOA method with network configurable idle periods, network assisted GPS methods Other methods are likely to emerge in later releases. 

A basic assumption in GPRS is that similar downlink methods as in GSM will be adopted. Cell coverage based approach may be adopted. The following list includes the candidates for GPRS positioning methods in release '00.

· cell coverage based positioning

· E-OTD (MS based/MS assisted)

· GPS method (MS based/MS assisted/standalone)

3. Architecture 

In GSM there are two architecture approaches, BSS and NSS, whereas UMTS introduces RAN based architecture only. In GPRS location services will be introduced through GERAN. In order to simplify the LCS architecture in GPRS and to harmonize the LCS functionality between 2G and 3G networks it is proposed to restrict the LCS architecture to RAN centric approach only. NSS architecture is proposed to be discarded. The following figure illustrates the overall LCS architecture proposal in GPRS.

In GERAN there will be two interfaces (Gb and Iu-ps) between the RAN and the packet core network. It is assumed that LCS will be supported on both interfaces. Gb interface makes it possible for the first phase GPRS networks to be updated for LCS. Realtime services, such as Voice over IP (VoIP) is planned to be introduced in GERAN through Iu-ps interface. LCS support over Iu-ps interface enables positioning of e.g. VoIP emergency calls in addition to other location procedures. 

Table 1 LCS architecture in GPRS
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In current GSM/UMTS specifications the SMLC or SMLC functionality can be resided in different places. This contribution proposes as a working assumption to reside the SMLC functionality in RNC. All other options should be carefully considered and included only if there are weighty reasons for it. An approach where a standalone SMLC is connected to a RNC may be needed in order to support the first phase GPRS networks to be updated for LCS. Such networks use Gb interface to communicate between RAN and core parts. When LCS is supported through Iu-ps interface the SMLC functionality is assumed to be integrated in the RNC. The following table summarizes the possible places where SMLC can be resided.


Integrated to RNC/BSC
Connected to RNC/BSC
Integrated to SGSN/MSC
Connected to SGSN/MSC

SMLC in UMTS
Yes
No
No
No

SMLC in GERAN R'2000
Yes
FFS
No
No

SMLC in GSM R'98 and R'99
yes
Yes
Yes
Yes

Table 2 Location of SMLC in GPRS 

Similar type of consideration should be made where to reside the LMUs. A basic assumption might be to have the LMU integrated in a BTS (type B LMU). All other possibilities should be rethought. It would be beneficial to have a simpler architecture in GPRS than in current GSM. Hence, whether to have air interface connection (Type A LMU), or a fixed connection through Abis to RNC (type B LMU) should be carefully considered.


Integrated in NodeB/BTS
Air if LMU to NodeB/BTS
Fixed Connection to RNC (Abis/Iub)

LMU in UMTS


yes
FFS
No

LMU in GERAN R'2000


yes
FFS
FFS

LMU in GSM R'98 and R'99


yes
Yes
Yes

Table 3 Location of LMU in GERAN

The impacts of All-IP architecture should be considered.

3.1 Network Elements involved in LCS in GPRS

3.1.1 Location Measurement Unit (LMU) 

The main function of an LMU is to make radio measurements to support one or more positioning methods. These measurements fall into one of two categories: Location measurements specific to one MS used to compute the location of this MS or Assistance measurements specific to all MSs in a certain geographic area. These assistance measurements obtained by the LMU or LMU functionality in BTS have a generic status in being usable by more than one position method. 

All location and assistance measurements obtained by an LMU are supplied to a SMLC or SMLC functionality in GERNC associated with the BTS. Instructions concerning the timing, the nature and any periodicity of these measurements are provided by the SMLC.

A basic assumption in GPRS is that the LMU functionality is integrated in a BTS. The LMU might be even a separate network element connected to the GERNC through Abis or connected to the BTS through Air interface. An integrated LMU as well as fixed-connected LMU is called type B LMU. LMU connected via A interface is called a type A LMU and is FFS in GPRS. 

3.1.2 Mobile Station (MS)

Depending on the provided positioning services, the mobile station may be involved in the positioning procedures in various levels. The role of the MS is closely related to the positioning approach used in the system. For instance, in network based position approach its functionality does not encompass MS location calculation whilst in mobile-based positioning approach it does. The mobile terminal itself can request the network to determine its position.

3.1.3 Serving Mobile Location Center (SMLC)

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

The SMLC is a functional entity in GERNC that is serving the MS. The SMLC manages the overall coordination and scheduling of resources required to perform positioning of a mobile.  It also calculates the final location estimate and accuracy.

The SMLC controls a number of LMUs for the purpose of obtaining radio interface measurements to locate or help locate MS subscribers in the area that it serves. The SMLC is administered with the capabilities and types of measurement produced by each of its LMUs. Signaling between an SMLC and LMU is FFS in GERAN. The following measurements returned by an LMU to an SMLC have a generic status in being usable for more than one position method:

(a) Radio interface timing information 

The SMLC and GMLC are not interconnected.  They are connected through the SGSN.  When the SGSN and GMLC are in different PLMNs, they are interconnected via the Lg interface.  

Only one type of SMLC is proposed to be adopted in GPRS:

GERAN based SMLC: an integrated SMLC function in RNC or a separate network element connected to the RNC via an open interface

3.1.4 Serving GPRS Support Node (SGSN) and 3G-SGSN

The SGSN contains functionality responsible for mobile authorization, user notification and managing positioning requests of GPRS LCS as far as the packed switched accesses are concerned.

Moreover the 3G-SGSN contains functionality responsible for mobile authorization and managing call-related (VoIP) and non-call related positioning request of GPRS LCS as far as the packed switched accesses are concerned.  

3.1.5 Gateway Mobile Location Center (GMLC) 

The GMLC receives service requests from the external Client and activates GPRS LCS system, if needed. The GMLC may request routing information from the HLR or MM of the SGSN or 3G-SGSN. After performing registration authorization, it sends positioning request to and receives final location estimates from the (MSC) and SGSN or 3G-SGSN. 

3.1.6 Home Location Register (HLR)

The HLR contains LCS subscription data and routing information concerning the subscriber calls and PDP contexts. The HLR is accessible from the GMLC via a MAP based interface.

3.1.7 Cell Broadcast Center (CBC)

For Location Services in GSM, when a Cell Broadcast Center (CBC) is associated with a BSC, the SMLC may interface to a CBC in order to broadcast assistance data using existing cell broadcast capabilities.  The SMLC shall behave as a user, Cell Broadcast Entity, to the CBC [refer to GSM 03.41]. The usage of CBC in GPRS is FFS.

3.1.8 LCS Client

LCS Client may be any sort of service application offered by service provider or contents provider. LCS Client is closely related to the variety of the available services. The application may be implemented on different platforms such as WAP server, WEB –server or MS's own application. Thus, it is not within the scope of this document. Sometimes the MS or an service application in the MS is also the Client.


3.2 Network Interfaces

Introducing LCS in GPRS has impacts on a number of interfaces in the GPRS system. In this chapter there is a short summary of the implications.

3.2.1 LCS Client- GMLC Interface (Le)

Le is the interface between Location Application and GMLC network elements. It provides the reference point for the transforming the requested mobile positioning information between Le and GMLC. This information includes the positioning request and the final decision of the positioning process. Le standardization is FFS.

3.2.2 GERNC – SGSN (Gb)

Gb interface is used to route LCS data within PDP contexts or signalling messages between the GERAN and the core network. These signalling messages may relate to SGSN-to-SMLC communication or layer 3 messages between the MS and the SGSN. 

3.2.3 GERNC – 3G-SGSN (Iu-ps)

Iu-ps interface is used to route LCS data within PDP contexts or signalling messages between the RAN and the core network. These signalling messages may relate to 3G-SGSN-to-SMLC communication or layer 3 messages between the MS and the SGSN. 

3.2.4 SMLC – SMLC 

Lp interface is used in GSM for communication between two SMLCs. There is a need to exchange information between two SMLC:s in GPRS as well. Usage of SMLC – SMLC protocol in PS mode is FFS.  

3.2.5 GERNC-CBC Interface 

There is a BSC-CBC interface in GSM to support broadcast information to be sent on BCCH. Whether the same approach could by adopted in packet domain is FFS.  

3.2.6 GMLC – HLR Interface (Lh)

Lh is the interface between the GMLC and HLR. The GMLC uses this interface to obtain the routing information from the HLR. Lh is a type of MAP interface and may be implemented over SS7 or possibly over IP Protocol. In case packet data and circuit switched parts of network use the same mobility management related database, the Lh interface supports both of them.

3.2.7 GMLC – SGSN Interface (Lg)

Lg interface is used to sends positioning requests from the GMLC to the SGSN and to receive final location estimates from the SGSN to the GMLC. The Lg is a type of MAP interface. 

3.2.8 GMLC – 3G-SGSN Interface (Lg')

Lg' interface is used to sends positioning requests from the GMLC to the 3G-SGSN and to receive final location estimates from the 3G-SGSN to the GMLC. The Lg' is a type of MAP interface. 


3.2.9 GERNC – SMLC

Lb interface is used in GSM for communication between BSC and SMLC. It may be needed to specify an open interface between GERNC and standalone SMLC in packet domain as well.

3.2.10 LMU – GERNC (Abis/Iub)

LMU may optionally be integrated to a GERNC through Abis or Iub. Abis is not an open interface in current GPRS. Most likely the Iub interface will neither be standardized.

3.3 Assignment of functions to general logical architecture

This chapter illustrates two different functional architecture configurations. The configurations are just examples but they depict the differences between a configuration which could support phase 1 GPRS networks and a configuration that is enabled by new GERAN architecture through Iu interface. 
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Table 4 Mapping of LCS Functions into Network Elements in 1. phase GPRS networks
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Table 5 Mapping of LCS Functions into Network Elements in GERAN architecture
LCF:
Location Client Function
LCCF:
Location Client Control Function
LCAF:
Location Client Authorization Function
LMMF:
LMU Mobility Management Function
LSCF:
Location System Control Function
LSPF:
Location Subscriber Privacy Function
LSAF:
Location Subscriber Authorization Function
LSBF:
Location System Billing Function
LSOF:
Location System Operations Function
LCCTF:
Location Client Coordinate Transformation Function
PRCF:
Positioning Radio Coordination Function
PCF:
Positioning Calculation Function
PSMF:
Positioning Signal Measurement Function

U-LCF:
Internal Location Client Function
U-LSCF:
Location System Control Function in GERAN BSC
A definition of the functional entities is in appendix 1.
4. General lcs procedures in gprs

4.1 Signalling protocols involved in GPRS location services

4.1.1 RRLP

This protocol is used to transfer LCS related information between the MS and the SMLC. A basic assumption is that the same layer 3 RRLP protocol would be used in GPRS.  The modification due to packet mode is FFS.

The protocol resides in the MS and in the standalone SMLC. In case of an integrated SMLC the RRLP functionality shall reside in the GERNC. 

4.1.2 LLP

This protocol is used for control of location services between LMU and SMLC in GSM. How to speficy the LLP functionality in GPRS is highly dependent on the architecture approach and is hence FFS. 

4.1.3 MAP

The existing LCS specific procedures in MAP protocol will be utilized in GPRS. The changes may be limited to addition of packet service specific parameters in the appropriate messages. One major open issue is how the GMLC makes a decision to which of the potential addresses {MSC, 3G-MSC, SGSN, 3G-SGSN} a mobile terminating service request is to be addressed and what to do in case of service failure.  

4.1.4 RLC/MAC

A new LCS paging procedure would be beneficial. It would enable either the MS or the network to deliver certain LCS parameters (e.g. timing advance, cell ID, Rx level measurements) to the network as early as possible. It would also enable the MS to start preparing an anticipated service request   

The RLC/MAC layer protocols in case of Iu interface and Gb interface will be different. Hence the impacts of LCS on these should be studied separately.

4.1.5 L3 protocols

Some changes are expected to layer 3 protocols. A special paging for LCS may be beneficial. Also location service requests and responses are to be handled by a L3 protocol. The impacts of radio resource management should be studied separately in case of Iu and Gb interfaces. L3 issues are FFS. 

4.1.6 LLC

The LLC functionality is likely to be resided in different network elements in case of Iu and Gb interfaces. Impacts on LLC are FFS. 

4.1.7 BSSGP

BSSGP is to be modified to include BSSAP-LE functionality. Some BSSGP functionality may be needed in a standalone SMLC as well, resulting in modifications to the BSSGP protocol  

4.2 Generic protocol stack supporting LCS in phase 1 GPRS (non real-time stack)

4.3 Generic protocol stack supporting LCS in phase 2 GPRS (real-time stack)

4.4 General Network Positioning Procedures

The assumption is that at least the following signalling procedures will be supported in GPRS:

Packet Switched Mobile Originated Location Request

Packet Switched Mobile Terminating Location Request

PS-MT-LR for a previously obtained location estimate

Packet Switched Network Induced Location Request in (PS-NI-LR)

Signalling support for individual positioning methods 
5. GSM, GPRS and UMTS location services harmonization and Interworking

There may be a number of harmonization/interworking related issues to be considered. Among those are at least:

GPRS/UMTS:

Generic L3 signalling procedures for LCS to be by GPRS and UMTS networks should be defined. 

· where to address Mobile Terminating service requests at the GMLC when in HPLMN?

a) 3G-MSC/MSC

b) 3G-SGSN/SGSN

· GERAN: where to address MT service requests at the 3G-SGSN in case both Iu and Gb interfaces are supported? What to do if even UTRAN is supported? Lets have an example: suppose that the mobile station is camping in a GPRS BSS cell, the mobile station is capable for LCS in GPRS, GERAN and UMTS modes. GERAN and UMTS bands overlap the GPRS bands. The network supports LCS in GERAN and UMTS mode. Suppose that a LCS service request is received at the 3G-SGSN. Should the SGSN return this case a failure report or should it force the MS to cell change/handover? There may be a number of this type of situations.

Other aspects:

· it should be quaranteed that all the MS LCS capabilities are known by the network in case of GSM/GPRS/UMTS capable mobiles.

6. Information storage

This chapter is under construction. It should include the enhancements due to LCS e.g. such parameters as service identification, addressing information. 

6.1 Information needed in SMLC and GERNC for LCS 

6.2 Information needed in LMU and LMU function in GERAN

Basic assumption: same as in GSM R'98.

6.3 Information needed in MS for LCS

Basic assumption: same as in GSM R'98. 

6.4 HLR

Basic assumption: Same subscriber information as in GSM R'98 and possibly additionally preference between CS or PS location. New service types may require additional parameters related to privacy.

6.5 SGSN/3G-SGSN

Basic assumption: Same subscriber information as in HLR.

7. OTHER ASPECTS

7.1 Security and Privacy in LCS

The basic principle in Mobile Terminated service requests is such that the requesting LCS client is authorized and the privacy of the target MS is secured before the service request is forwarded from the GMLC. If the location request comes from a value added LCS client and the MS subscription profile indicates that the MS must be notified and the MS supports notification of LCS, then a LCS Privacy Verification Invoke message is sent to the target MS indicating the type of location request (e.g. current location possibly with velocity) and the identity of the LCS client. The target MS notifies the MS user of the location request and waits for the user to grant or withhold permission. 

7.2 Operational Acpects

7.2.1 Charging

Charging LCS in GPRS mode may require new mechanisms because only some of the locations may be PDP context related. Especially Moble Originated service requests where only the MS, radio network and SGSN participate should be considered. This may have an impact on the GSM 12.15.  

7.3 Network Planning Aspects

This part is FFS.

8. Open issues

Open issues (to be included in a separate co-ordination plan contribution)

· positioning methods

· architecture

· protocols

· signalling procedures

· effects of All IP architure

Affected specification

· list of specs

APPENDIX

8.1.1 Functional Entities

8.1.1.1 LCS Components

The LCS components include following entities:

· Client Handling in LCS Client

· Subscriber Handling in LCS Server

· System Handling in LCS Server

· Client Handling in LCS Server

8.1.1.1.1 LCS CLIENT

An LCS client contains an LCS component with one or more client(s), which, by using location information, can provide location, based services. 
An LCS client is a logical functional entity that requests from the LCS server in the PLMN location information for one or more than one target MS 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's internal logic and its relation to the external use is outside the scope of this document.

8.1.1.1.1.1 Location Client Function (LCF)

The Location Client Function (LCF) provides a logical interface between the LCS client and the LCS server. This function is responsible for requesting location information for one or more MEs/MSs with a specified “QoS” and receiving a response, which contains either location information or a failure indicator.

8.1.1.1.2 LCS Server (LCS within the network)

8.1.1.1.2.1 Client handling component

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 UMTS PLMN by requesting client verification and authorization (i.e. verifies that the LCS client is allowed to position the subscriber) through interaction with the Location Client Authorization Function (LCAF). The LCCF handles mobility management for location services (LCS) e.g., forwarding of positioning requests to 3G-MSC. 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 Coordinate Transformation Function (LCCTF) to perform a transformation to local coordinates. It also generates charging and billing related data for LCS via the Location System Billing Function (LSBF).

Location Client Authorization Function (LCAF) 

The Location Client Authorization Function (LCAF) is responsible for providing access and subscription authorization to a client. Specifically, it provides authorization to a LCS 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.

 Access Subfunction

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

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

· the  LCS client is registered; and

· the  LCS client is authorized to use the specified LCS request type;

· the  LCS client is allowed to request location information for the subscriber(s) specified in the LCS request;

Subscription Subfunction

The LCS client 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 LCS request types (i.e. LIR, LDR or both);

· Maximum number of subscribers allowed in a single LCS request;

· Priority;

· Position override indicator;

· State(s) ;

· Event(s) (applicable to LDR requests only);

· Local coordinate system;

· LCS client 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.

Location Client Coordinate Transformation Function (LCCTF
)

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

8.1.1.1.2.2 System handling component

Location System Control Function (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 UMTS LCS and allocates network resources for handling them. The LSCF retrieves MS classmark for the purpose of determining a positioning method.  The LSCF performs call setup if required as part of a LCS. 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, LSPF, 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 LSBF.
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). This includes charging and billing of both clients and subscribers. Specifically, it collects charging related data and data for accounting between PLMNs. 

Location System Operations Function (LSOF)

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

Location Subscriber Authorization Function (LSAF)

The Location Subscriber Authorization Function (LSAF) is responsible for authorizing the provision of a location service (LCS) for a particular mobile. Specifically, this function validates that a UMTS LCS can be applied to a given subscriber. The LSAF verifies the client MS’s subscription.

Location Subscriber Privacy Function (LSPF)

The Location Subscriber Privacy function is responsible for all privacy-related authorizations. For a target MS it shall authorize the positioning request versus the privacy options of the target MS, if any.

8.1.1.1.2.4 Positioning  Component

Positioning Radio Coordination Function (PRCF)

The Positioning Radio Control Function (PRCF) manages the positioning of a mobile through overall coordination and scheduling of resources to perform positioning measurements. This function interfaces with the PSMF and PCF. The PRCF determines the positioning method to be used based on the QoS, the capabilities of the network, and the MS’s location capabilities. It determines which PSMFs to be involved or what to measure, and obtains processed signal measurements from PSMF. Next, it packs the signal measurement data from the PSMF into a certain format and forwards it to the PCF. 

Positioning Calculation Function (PCF)

The Positioning Calculation Function (PCF) is responsible for calculating the position of the mobile.  It obtains base station related data e.g., the geographic co-ordinates of the base station and stores this data. This function applies an algorithmic computation on the collected signal measurements to compute the final location estimate and accuracy. It also supports conversion of mobile’s location estimate between different geodetic reference systems.
Positioning Signal Measurement Function (PSMF)

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

Positioning Radio Resource Management (PRRM)
The Positioning Radio Resource Management entity is responsible for managing the effect of MS positioning on the overall performance of the radio network. PRRM handles following functionalities:

· Cooperating with Admission Control, and PC entities of the RRM 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 PCF.

Simultaneous positioning requests must be queued in a controlled manner. Possible priority differences should be taken in account, e.g. for emergency calls.
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� In GSM 03.71 this entity is described in system handling component part of functional model.
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