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Start of 1st Change
6.3
Functional description of LCS per network element

6.3.1
Access Network

The Access Network is involved in the handling of various positioning procedures.

The LCS specific functionalities of the radio access network elements are specified in TS 36.305 [42] for E-UTRAN, TS 25.305 [1] for UTRAN and TS 43.059 [16] for GERAN.

6.3.2
LCS Clients, LCS applications and Requestors

There are two classes of LCS Application - Internal applications and External applications. Internal applications represent entities internal to the GSM/UMTS/EPC that make use of location information for the (improved) operation of the network. Internal LCS client can be identified by LCS client internal ID. LCS client Internal ID distinguishes the following classes: (LCS client broadcasting location related information, O&M LCS client in the HPLMN, O&M LCS client in the VPLMN, LCS client recording anonymous location information, LCS Client supporting a bearer service, teleservice or supplementary service to the target UE). External applications represent entities (such as Commercial or Emergency services) that make use of location information for operations external to the mobile communications network. External LCS client can be identified by LCS client external ID. The LCS Applications interface to the LCS entities through their Location Client functions (LCF). Location requests from the external LCS clients may be originated by external entities (i.e. Requestor). LCS client should authenticate the Requestor Identity but this is outside the scope of this specification.

LCS client may indicate the type of the Requestor identity in the LCS service request. The type of the Requestor identity can be one of the following:

-
Logical name

-
MSISDN [17]

-
E-mail address [33]

-
URL [33]

-
SIP URL [34]

-
IMS public identity [35]

The LCS Client, LCS applications and Requestors are outside the scope of the present document.
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.

A GMLC is the first node an external LCS client accesses in a PLMN (i.e. the Le reference point is supported by the GMLC). The GMLC may request routing information from the HLR or HSS via the Lh interface. After performing registration authorization, it sends positioning requests to either VMSC, SGSN, MSC Server or MME and receives final location estimates from the corresponding entity via  the Lg or SLg interface. Information needed for authorisation, location service requests and location information may be communicated between GMLCs, located in the same or different PLMNs, via the Lr interface. The target UE's privacy profile settings shall always be checked in the UE's home PLMN prior to delivering a location estimate. In order to allow location request from a GMLC outside the HPLMN while having privacy check in the HPLMN, the Lr interface is needed.

The "Requesting GMLC" is the GMLC, which receives the request from LCS client.

The "Visited GMLC" is the GMLC, which is associated with the serving node of the target mobile.

The "Home GMLC" is the GMLC residing in the target mobile's home PLMN, which is responsible for the control of privacy checking of the target mobile.

The Requesting GMLC can be the Visited GMLC, and either one or both of which can be the Home GMLC at the same time.

6.3.3A
Location Retrieval Function, LRF

Location Retrieval Function (LRF) may be collocated with the GMLC or separate and is responsible for retrieving or validating location information, providing routing and/or correlation info of an UE that has initiated an IMS emergency session. The information is provided to the E-CSCF via the Ml interface. For detail, refer to TS 23.167 [36a].

6.3.4
LCS support in the UE

The UE may be involved in the various positioning procedures. Specific UE involvement is specified in each of the positioning procedures specified in TS 36.305 [42] in E-UTRAN, TS 25.305 [1] for UTRAN and TS 43.059 [16] for GERAN.

The UE interacts with the measurement co-ordination 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 a 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 GSM/UMTS/EPS LCS entities.

In GSM the positioning methods supported by the UE are signalled by the UE to the core network and radio access network using Classmark3 in CS mode, as specified in TS 24.008 [24].

In UMTS the UE capability to support different positioning methods is only communicated within UTRAN, as specified in TS 25.331 [25].
In E-UTRAN the UE positioning capability which indicates what positioning methods UE supports are signalled by the UE to the core network via NAS singnaling during the Attach procedure.

Editor’s Note: Stage3 TS for which the NAS signalling details are specified will be determined by TSG CT.

The UE informs the core network about its capability to support privacy invocation request and response using Classmark2 in CS mode and MS Network Capability in PS mode, as specified in TS 24.008 [24].

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

6.3.5
MSC/VLR

The MSC/VLR contains functionality responsible for UE subscription authorization and managing call-related and non‑call related positioning requests of LCS. The MSC is accessible to the GMLC via the Lg interface. The LCS functions of MSC are related to charging and billing, LCS co-ordination, location request, authorization and operation of the LCS services. If connected to SGSN through the Gs interface, it checks whether the UE is GPRS attached to decide whether to page the UE on the A/Iu or Gs interface.

The MSC/VLR may inform HLR/HSS about the UE's LCS Capabilities and may include the IP address of the V-GMLC associated with the MSC/VLR in the MAP UPDATE LOCATION message, during Registration and Inter MSC Update Location procedures.

6.3.6
MSC Server

The MSC Server handles the same functionality as the MSC/VLR including charging and billing, LCS co-ordination, location request, authorization and operation of the LCS services. The MSC Server is accessible to the GMLC via the Lg interface.

6.3.7
SGSN

The SGSN contains functionality responsible for UE subscription authorization and managing positioning requests of LCS. The SGSN is accessible to the GMLC via the Lg interface. The LCS functions of SGSN are related to charging and billing, LCS co-ordination, location request, authorization and operation of the LCS services.

The SGSN may inform HLR/HSS about the UE's LCS Capabilities for GPRS and may include the IP address of the V-GMLC associated with the SGSN in the MAP UPDATE GPRS LOCATION message, during Attach and Inter SGSN Routing Area Update procedures.

The SGSN forwards the circuit-switched paging request received from the Gs interface to the BSS/RNC.

6.3.8
Home Location Register, HLR

The HLR contains LCS subscription data and routing information. The HLR is accessible from the GMLC via the Lh interface. For a roaming UE, HLR may be in a different PLMN.

6.3.9
HSS

The HSS contains LCS subscription data and routing information. The HSS is accessible from the GMLC via the Lh interface. For roaming UEs, HSS may be in a different PLMN.

6.3.10
gsmSCF
The Lc interface supports CAMEL access to LCS and is applicable in CAMEL Phase 3 and later. The procedures and signalling associated with it are defined in TS 23.078 [21] and TS 29.002 [18], respectively.

6.3.11
Privacy Profile Register, PPR

Privacy check may be done in the privacy profile register. The HLR or HSS contains the address to the PPR. The PPR is accessible from the H-GMLC via the Lpp interface. PPR may be a standalone network entity or the PPR functionality may be integrated in H-GMLC.

6.3.12
Pseudonym Mediation Device, PMD

The pseudonym mediation device (PMD) functionality maps or decrypts the pseudonym into the corresponding verinym (i.e. IMSI or MSISDN). PMD functionality may be a standalone network entity or the PMD functionality may be integrated in PPR, GMLC or other network entity. If PMD functionality is not part of GMLC it may be accessed using the Lid interface. The detail of PMD functionality is out of scope, and only the interface between GMLC and PMD functionality is specified in this specification.

6.3.13
Mobility Management Entity, MME

The Mobility Management Entity (MME) contains functionality responsible for UE subscription authorization and managing positioning requests of LCS. The MME is accessible to the GMLC via the SLg interface. The LCS functions of MME are related to charging and billing, LCS co-ordination, E-SMLC selection, location request, authorization and operation of the LCS services.

The MME may inform HLR/HSS about the UE's LCS Capabilities for EPS and may include the IP address of the V-GMLC associated with the MME in the Update Location Request message, during Attach and Inter MME Tracking Area Update procedures.
The MME receives the UE's positiongin capabilities during Attach procedure and informs them to E-SMLC when MME receives the location service request.
The MME selects an available E-SMLC to serve the location request for a UE. The selection is based on network topology and should provide load balancing between E-SMLCs. Other criteria for E-SMLC selection may include LCS Client type and requested QoS.

6.3.14
Evolved Serving Mobile Location Centre, E-SMLC

The E-SMLC manages the overall co-ordination and scheduling of resources required for the location of a UE that is attached to E-UTRAN. It also calculates the final location and velocity estimate and estimates the achieved accuracy. The E-SMLC interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the E-UTRAN in order to exchange location information applicable to network assisted and network based position methods.
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