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5
Configuration of a Public Land Mobile Network

5.1
Basic configuration

The basic configuration of a Public Land Mobile Network (PLMN) supporting GPRS and the interconnection to the PSTN/ISDN and PDN is presented in figure 1. This configuration presents signalling interfaces which can be found in a PLMN. Implementations may be different: some particular functions may be gathered in the same equipment and then some interfaces may become internal interfaces.

In the basic configuration presented in figure 1, all the functions are considered implemented in different equipments. Therefore, all the interfaces within PLMN are external. Interfaces A and Abis are defined in the GSM 08-series of Technical Specifications. Interfaces Iu, Iur and Iubis are defined in the UMTS 25.4xx-series of Technical Specifications. Interfaces B, C, D, E, F and G need the support of the Mobile Application Part of the signalling system No. 7 to exchange the data necessary to provide the mobile service. No protocols for the H-interface and for the I-interface are standardized. All the GPRS-specific interfaces (G- series) are defined in the UMTS 23-series and 24-series of Technical Specifications.

[editor’s note: the Technical Specifications defining Interfaces Nb, Mc and Nc have not been started yet.]

From this configuration, all the possible PLMN organisations can be deduced. In the case when some functions are contained in the same equipment, the relevant interfaces become internal to that equipment.
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Legend:

Bold lines:
interfaces supporting user traffic;

Dashed lines:
interfaces supporting signalling.

NOTE 1:
The figure shows direct interconnections between the entities. The actual links may be provided by an underlying network (e.g. SS7 or IP): this needs further studies.

NOTE 2:
When the MSC and the SGSN are integrated in a single physical entity, this entity is called UMTS MSC (UMSC).

NOTE 3:   A (G)MSC sever and associated MGW can be implemented as a single node: the (G)MSC.

NOTE 4: The Gn interface (between two SGSNs) is also part of the reference architecture, but is not shown for layout purposes only.

Figure 1: Basic Configuration of a PLMN supporting CS and PS services and interfaces

5.5
Configuration of IM Subsystem entities 

The configuration of IM CN Subsystem entities is presented in figure 6. 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.

Only the interfaces specifically linked to the IM subsystem are shown, i.e. all the SGSN, GGSN and HSS interfaces depicted in figure 1 are still supported by these entities even if not shown. 
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Figure 6: configuration of IM Subsystem entities

Legend:

Bold lines:
interfaces supporting user traffic;

Dashed lines:
interfaces supporting only signalling.

NOTE: The Gm interface (between CSCF and UE) is also part of the configuration, but is not shown for layout purposes only.

6a.7
IM Subsystem Reference Points

6a.7.1
Reference Point HSS – CSCF (Cx Reference Point)

The Cx reference point supports information transfer between CSCF and HSS. 

The main procedures that require information transfer between CSCF and HSS are

1) Procedures related to Serving CSCF assignment

2) Procedures related to routing information retrieval from HSS to CSCF

3) Procedures related to UE-HSS infromation tunneling via CSCF

6a.7.2
Reference Point CSCF – UE (Gm Reference Point)

This interface is to allow UE to communicate with the CSCF e.g.

· Register with a CSCF, 

· Call origination and termination 

· Supplementary services control.

The Gm reference point supports information transfer between UE and serving CSCF. The main procedures that require information transfer between UE and serving CSCF are

· Procedures related to Serving CSCF registration,

· Procedures related to User service requests to the serving CSCF,

· Procedures related to the Authentication of the Application/Service,

· Procedures related to the CSCF’s request for Core Network resources in the Visited Network.

6a.7.3
Reference Point MGCF – MGW (Mc Reference Point)

The Mc reference point describes the interfaces between the MGCF and MGW, between the MSC Server and MGW, and between the GMSC Server and MGW.  It has the following properties:

· full compliance with the H.248 standard, baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.

· flexible connection handling which allows support of different call models and different media processing purposes not restricted to H.323 usage.  

· open architecture where extensions/Packages definition work on the interface may be carried out.

· dynamic sharing of MGW physical node resources.  A physical MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated Terminations.  

· dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage resources according to the H.248 protocols.

The functionality across the Mc reference point will need to support mobile specific functions such as SRNS relocation/handover and anchoring.  It is expected that current H.248/IETF Megaco standard mechanisms can be applied to enable this. 

6a.7.4
Reference Point MGCF – CSCF (Mg Reference Point)

The Mg reference point is based on external specifications, e.g. SIP 
6a.7.5
Reference Point CSCF – Multimedia IP networks (Mm Reference Point)

This is an IP interface between CSCF and IP networks. This interface is used, for example,  to receive a call request from another VoIP call control server or terminal.

6a.7.6
Reference Point CSCF -  MRF (Mr Reference Point)

Allows the CSCF to control the resources within the MRF.

6a.7.7
Reference Point CSCF – R-SGW (Ms Reference Point)

This is an interface between the CSCF and R-SGW.

[editor’s note: can be improved…]

6a.7.8
Reference Point CSCF – CSCF (Mw Reference Point)

The interface allows the Interrogating CSCF to direct mobile terminated calls to the Serving CSCF.

6a.7.9
Reference Points towards SCP 

This includes the interfaces from the SGSN to the SCP, from the  Serving CSCF (and possibly the Interrogating CSCF) to the SCP, from the MSC Server to the SCP, and the GMSC Server to the SCP.

The interface from the CSCF to the SCP is required to allow the support of existing CAMEL based services.

6a.7.10
Reference Point GGSN-PCF- (Go Reference Point)

This interface allows the Policy Control Function (PCF ) to apply policy to the bearer usage in the GGSN.
The Policy Control Function (PCF) is a logical entity of the P-CSCF. If the PCF is implemented in a separate physical node, the interface between the PCF and the P-CSCF is not standardized. 
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