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**************** Next Modified Section **********************

4.1.2.2
The Gateway MSC (GMSC)

If a network delivering a call to the PLMN cannot interrogate the HLR, the call is routed to an MSC. This MSC will interrogate the appropriate HLR and then route the call to the MSC where the mobile station is located. The MSC which performs the routing function to the actual location of the MS is called the Gateway MSC (GMSC).

The acceptance of an interrogation to an HLR is the decision of the operator.

The choice of which MSCs can act as Gateway MSCs is for the operator to decide (i.e. all MSCs or some designated MSCs).

If the call is a voice group/broadcast call, it is routed directly from the GMSC to the VBS/VGCS Anchor MSC, based on information (VBS/VGCS call reference) contained in the dialled number. See also 3GPP TS 43.068 [39] and 43.069[40].

When needed, the GMSC can be implemented in two different entities: the GMSC Server, handling only signalling, as defined bellow, and the CS-MGW, defined above. A GMSC Server and a CS-MGW make up the full functionality of a GMSC.
**************** Next Modified Section **********************

4a.3
The Location Services (LCS) entities


For further details on LCS from system and core network point view, see 3GPP TS 23.271[38].

For further details on LCS in UTRAN, see 3GPP TS 25.305[37]. 
For further details on LCS in GERAN, see 3GPP TS 43.059 [36].
4a.3.1
Serving Mobile Location Center (SMLC) 

The Serving Mobile Location Center (SMLC) node is responsible for managing the overall co-ordination and scheduling of resources required to perform positioning of a mobile, and calculating the final location estimate and accuracy.  There may be more than one SMLC in a PLMN.

In UTRAN, the SMLC functionality is integrated in SRNC.

In GERAN, two types of SMLC are possible:

The SMLC functionality is integrated in the BSC, or 
A stand-alone SMLC that supports the Lb interface.
A GERAN SMLC supports positioning via signaling on the Lb interface to the BSC serving the target MS.  The GERAN SMLC may support the Lp interface to enable access to information and resources owned by another SMLC.

For UTRAN, the SMLC/SRNC 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/SRNC is administered with the capabilities and types of measurement produced by each of its LMUs.

In GERAN, signaling between a SMLC and LMU is transferred via the BSC that serves or controls the LMU using the Lb interface and either the Um interface for a Type A LMU or the Abis interface for a Type B LMU.

In GERAN Location Services, 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 [8].

For UTRAN Location Services, the SRNC generates LCS assistance data. Broadcasting, encryption and charging of LCS assistance data. .

4a.3.2
Gateway Mobile Location Center (GMLC) 

The Gateway Mobile Location Center (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.  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 UTRAN).

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 GERAN, a type A LMU has a serving BTS and BSC that provide signaling access to a controlling SMLC. 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 signaling using an SDCCH to the SMLC. A type A LMU supports those connection management functions necessary to support LCS signaling transactions with the SMLC and may support certain call control functions of to support signaling to an SMLC using a circuit switched data connection.

In UTRAN, a type A LMU has signaling access to the SRNC. 
In GERAN, 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. Signaling to a Type B LMU is by means of messages routed through the controlling BSC for a 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.

**************** Next Modified Section **********************

5.2
Configuration of LCS entities

5.2.1
Configuration of LCS entities in GERAN
The configuration of LCS entities for GERAN are is presented in figure 2. In the figure, all the functions are considered implemented in different logical nodes. If two logical nodes are implemented in the same physical equipment, the relevant interfaces may become internal to that equipment.
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Figure 2: Configuration of LCS entities in GERAN
5.2.2
Configuration of LCS entities in UTRAN 
The basic configuration of UTRAN LCS is presented in figure 3. The SMLC functionality of UTRAN is integrated in SRNC.
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Figure 3: Configuration of a LCS entities in UTRAN
**************** Next Modified Section **********************

6.1.1
Interface between Mobile Station and Base Station System (Um-interface)

The interface between the MS and the BSS is specified in the 44- and 45-series of 3GPP Technical Specifications.

6.1.2
Interface between Mobile Station and Radio Network System (Uu-interface)

The interface between the MS and the RNS is specified in the 24- and 25-series of 3GPP Technical Specifications.

6.2
Interface between the Core Network and the Access Network

6.2.1
Interfaces between the CS domain and the Access Network

6.2.1.1
Interface between the MSC and Base Station System (A-interface)

The interface between the MSC and its BSS is specified in the 48-series of 3GPP Technical Specifications.

The BSS-MSC interface is used to carry information concerning:

-
BSS management;

-
call handling;

-
mobility management.

6.2.1.2
Interface between the MSC and RNS (Iu_CS interface)

The interface between the MSC and its RNS is specified in the 25.41x-series of 3GPP Technical Specifications.

The RNS-MSC interface is used to carry information concerning:

-
RNS management;

-
call handling;

-
mobility management.

6.2.2
Interfaces between the PS domain and the Access Network

6.2.2.1
Interface between SGSN and BSS (Gb-interface)

The BSS-SGSN interface is used to carry information concerning:

-
packet data transmission;

-
mobility management.

The Gb interface is defined in 3GPP TS 48.014, 48.016 and 48.018.

6.2.2.2
Interface between SGSN and RNS (Iu_PS-interface)

The RNS-SGSN interface is used to carry information concerning:

-
packet data transmission;

-
mobility management.

The Iu_PS interface is defined in the 25.41x-series of 3GPP Technical Specifications.

6.3
Interfaces internal to the Access Network

6.3.1
Interface between BSC and BTS (Abis-interface)

When the BSS consists of a Base Station Controller (BSC) and one or more Base Transceiver Stations (BTS), this interface is used between the BSC and BTS to support the services offered to the GSM users and subscribers.

The interface also allows control of the radio equipment and radio frequency allocation in the BTS.

The interface is specified in the 48.05x-series of 3GPP Technical Specifications.

6.3.2
Interface between RNC and Node B (Iub-interface)

When the RNS consists of a Radio Network Controller (RNC) and one or more Node B, this interface is used between the RNC and Node B to support the services offered to the UTRAN users and subscribers.

The interface also allows control of the radio equipment and radio frequency allocation in the Node B.

The interface is specified in the 25.43x series of 3GPP Technical Specifications.
**************** Next Modified Section **********************

6.4.1.8
Reference Point MSC Server – GMSC Server (Nc Reference Point)

Over the Nc reference point, the Network-Network based call control is performed.  Examples of this are ISUP or an evolvement of ISUP for bearer independent call control (BICC). Different options for signalling transport on Nc shall be possible including IP.
6.4.1.9
Reference Point CS-MGW – CS-MGW (Nb Reference Point)

Over the Nb reference point the bearer control and transport are performed.  The transport may be RTP/UDP/IP or AAL2 for transport of user data. Different options for user data transport and bearer control shall be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245.

**************** Next Modified Section **********************

6a.3.1
Interface between MSC and GMLC (Lg-interface) 

The MSC -GMLC interface is used to exchange data needed by the MSC to perform subscriber authorization and allocate network resources. The GMLC provides the IMSI and requested Quality of Service information.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction Capabilities (TCAP) (see TS 29.002 [26]).

6a.3.2


 (Void)
6a.3.3



(Void).

6a.3.4
Interface between GMLC and HLR (Lh-interface) 

This interface is used by the GMLC to retrieve the VMSC location and IMSI for a particular mobile.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction Capabilities (TCAP). See TS 29.002.

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

SMLC supports positioning via signaling on the Lb interface to the BSC serving the target MS.

Signalling on this interface uses BSSAP-LE, which is specified in TS 049.031.


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, and SMLCPP, which is specified in TS 48.031.

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.
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