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2nd Change
4a.3
The Location Services (LCS) entities

This section describes the Location Services entities found in the Core Network and Radio Access Network that support positioning methods for the UE/MS.

For further details on LCS in E-UTRAN, UMTS and GSM from system and core network point view, see TS 23.271 [56].

For further details on LCS in UTRAN, see TS 25.305 [10b].

For further details on LCS in GERAN, see TS 43.059 [10d].
For further details on user-plane LCS in E-UTRAN, see OMA SUPL [80]. For further details on control plane LCS for E-UTRAN see TS 36.305 [x1].

4a.3.1
Location Services (LCS) entities in RAN

The RAN (E-UTRAN, UTRAN and GERAN) supports one or more UE/MS positioning methods to calculate the geographical position of the UE/MS and responds to the UE/MS location request received from the CN. For UTRAN and GERAN, the RAN may broadcast LCS assistance data to UEs/MSs under its coverage. In case this assistance data is ciphered, the ciphering key is provided by the CN to the UE/MS.

To support UE positioning methods, the RAN is made of several entities like:


BSC/SRNC: the BSC for GERAN and SRNC for UTRAN receive authenticated location requests from the CN:

-
In UTRAN, the SRNC co-ordinates the positioning requests taking into account their priority and it selects the positioning method to fulfil the requested accuracy. It interfaces, when necessary, with the CRNC which mainly manages resources allocated to UE positioning operations and requests UE Positioning related measurements from its associated Node Bs and LMUs.

-
In GERAN, the BSC passes the location request to the SMLC.


SMLC:

-
The Serving Mobile Location Centre (SMLC) function can be part of the RNC or be a SAS (Stand-Alone SMLC) for UTRAN. The SMLC function can be part of the BSC or be in a separate SMLC server for GERAN.

-
In UTRAN, the SMLC function provides assistance data to the RNC and acts as a location calculation server if the location estimates are not to be calculated in the RNC.

-
In GERAN, the SMLC function co-ordinates the positioning request, schedules resources required to perform positioning of a mobile, and calculates the final location estimate and accuracy. The SMLC may control a number of LMUs.

LMU: The Location Measurement Unit (LMU) entity makes measurements for one or more positioning methods.


Node B: Node B is a network element of UTRAN that may provide measurement results for position estimation and makes measurements of radio signals. 
eNodeB: The eNode B is a network element of E-UTRAN that may provide measurement results for position estimation and makes measurements of radio signals for a target UE and communicates these measurements to an E-SMLC..


CBC: The Cell Broadcast Centre, in GERAN, the SMLC function may interface a CBC in order to broadcast assistance data using existing cell broadcast capabilities.

For detail on Location services, entities and interfaces provided by E-UTRAN, see TS 36.305 [x1].
For detail on Location services, entities and interfaces provided by UTRAN, see TS 25.305 [10b].

For detail on Location services, entities and interfaces provided by GERAN, see TS 43.059 [10d].

4a.3.2
Gateway Mobile Location Centre (GMLC)

The Gateway Mobile Location Centre (GMLC) is the first node an external Location Application accesses in the GSM PLMN. The GMLC performs registration authorization and requests routing information from the HLR/HSS. There may be more than one GMLC in a PLMN.

4a.3.3
Location Measurement Unit (LMU)

An LMU makes radio measurements to support one or more positioning methods.

Two types of LMU are defined:

-
Type A LMU:
accessed over the normal GSM air interface;

-
Type B LMU:
accessed over the base station to controller interface (Abis in GSM and Iub in UMTS).

A type A LMU is accessed exclusively over the GSM air interface (Um interface): there is no wired connection to any other network element.

In GSM, a type A LMU has a serving BTS and BSC that provide signalling access to a controlling SMLC. With an NSS based SMLC, a type A LMU also has a serving MSC and VLR and a subscription profile in an HLR. A type A LMU always has a unique IMSI and supports all radio resource and mobility management functions of the GSM air interface that are necessary to support signalling using an SDCCH to the SMLC. A type A LMU supports those connection management functions necessary to support LCS signalling transactions with the SMLC and may support certain call control functions of to support signalling to an SMLC using a circuit switched data connection.

In UTRAN, a type A LMU has signalling access to the SRNC. Type A LMU is not supported in UMTS release 1999.

In GSM, a Type B LMU is accessed over the Abis interface from a BSC. The LMU may be either a standalone network element addressed using some pseudo-cell ID or connected to or integrated in a BTS. Signalling to a Type B LMU is by means of messages routed through the controlling BSC for a BSS based SMLC or messages routed through a controlling BSC and MSC for an NSS based SMLC.

In UTRAN, a Type B LMU is accessed over the Iub interface from an RNC. The LMU may be either a standalone network element addressed using some pseudo-cell ID or connected to or integrated in a Node B.
4a.3.x
Evolved Serving Mobile Location Centre (E-SMLC)
For E-UTRAN, the Evolved Serving Mobile Location Centre (E-SMLC) is a server in the core network.  The E-SMLC manages the support of different location services for target UEs, including positioning of UEs and delivery of assistance data to UEs. The E-SMLC may interact with the serving eNodeB for a target UE in order to obtain position measurements for the UE, including uplink measurements made by the eNodeB and downlink measurements made by the UE that were provided to the eNodeB as part of other functions such as for support of handover.

The E-SMLC may interact with a target UE in order to deliver assistance data if requested for a particular location service, to obtain a location estimate, or location related measurements, if that was requested. 

For positioning of a target UE, the E-SMLC decides on the position methods to be used, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, and eNode B positioning capabilities. The E-SMLC then invokes these positioning methods in the UE and/or serving eNode B. The positioning methods may yield a location estimate for UE-based position methods and/or positioning measurements for UE-assisted and network-based position methods. The E-SMLC may combine all the received results and determine a single location estimate for the target UE (hybrid positioning). Additional information like accuracy of the location estimate and velocity may also be determined.
3rd Change
5.2.x
Configuration of LCS entities for E-UTRAN

The basic configuration of E-UTRAN LCS is presented in figure x.
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Figure x: Configuration of LCS entities for an E-UTRAN PLMN

  4th Change
6a.3
LCS-specific interfaces

6a.3.1
LCS interfaces using MAP

The following interfaces are based on MAP in LCS.

-
Lh interface: interface between GMLC and HLR. This interface is used by the GMLC to request the address of the visited MSC or SGSN for a particular target UE whose location has been requested (see TS 29.002 [26]).

-
Lg interface: interface between GMLC - MSC and GMLC - SGSN. This interface is used by the GMLC to convey a location request to the MSC or SGSN currently serving a particular target UE whose location was requested. The interface is used by the MSC or SGSN to return location results to the GMLC (see TS 29.002 [26]).

-
Lc interface: between GMLC and gsmSCF, CAMEL. This interface is used to get location information for CAMEL based services. (see TS 29.002 [26]).

6a.3.2
(void)

6a.3.3
(void)

6a.3.4
(void)

6a.3.5
Interface between BSC and SMLC (Lb-interface)

In GERAN, a SMLC supports positioning via signalling on the Lb interface to the BSC serving the target MS.

Signalling on this interface uses BSSAP-LE, which is specified in TS 49.031 [50]

In UTRAN, the Lb interface is not standardized, the SMLC functionality is included in SRNC.

6a.3.6
Interface between Peer SMLCs (Lp-interface)

In GERAN, a SMLC may support the Lp interface to enable access to information and resources owned by another SMLC.

Signalling on this interface uses BSSAPP-LE, which is defined in TS 49.031 [50], and SMLCPP, which is specified in TS 48.031 [47].

In UTRAN, the SMLC functionality is included in SRNC and the Iur interface shall include the Lp interface type of functionality.

6a.3.7
Interface between BTS and LMU (Um-interface)

The Um/Uu interface specific to LCS is defined in TS 44.071 [55].

6a.3.8
Interface between GMLC and External LCS Client (Le-interface)

The Le interface is used by the external LCS client to retrieve location information from the LCS server. Signalling on this interface may use the OMA Mobile Location Protocol (MLP) [62] and Open Service Access Application Programming Interface (OSA-API) [63].

6a.3.9
Interface between RNS and Stand-Alone LMU, UE (Uu-interface)

The Uu interface is used to communicate among the UE Positioning entities associated with the SRNC, the UEs and the stand-alone LMU. The Uu interface may pass measurement requests and results to and from the UE or the stand-alone LMU. UE Positioning operations at the Uu interface are generally defined in the 24- and 25-series of 3GPP Technical Specifications. Furthermore, 25.305 describes how a stand-alone LMU may be distinguished from a normal UE.

6a.3.10
Interface between SRNC and SAS (Stand-Alone SMLC) (Iupc-interface)

The Iupc interface defined for LCS is specified in TS 25.453 [66].
6a.3.11
Interface between GMLC and GMLC (Lr-interface)

The Lr interface is used by the GMLC to communicate with other GMLCs. Signalling on this interface may use the OMA Roaming Location Protocol (RLP) [69].
6a.3.m
Interface between GMLC and MME (SLg-interface)

The SLg interface is used by the GMLC to communicate with MMEs. The SLg interface is defined in TS 29.172 [x2].
6a.3.n
Interface between MME and E-SMLC (SLs-interface)

The SLs interface is used to convey LCS messages between the MME and E-SMLC. It is also used for tunnelling positioning protocol messages between the E-SMLC and either E-UTRAN or UE which are transparent to the MME as described in 3GPP TS 36.305 [x1]. The SLs interface is defined in TS 29.171 [x3].
6a.3.o
Interface between GMLC and HSS (SLh-interface)

SLh interface between GMLC and HSS. This interface is used by the GMLC to request the address of the visited MME for a particular target UE whose location has been requested.  The SLh interface is defined in TS 29.173 [x4].
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