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4
The basic entities of the mobile system

To provide the mobile service as it is defined, it is necessary to introduce some specific functions. These functional entities can be implemented in different equipments or gathered. In any case, exchanges of data occur between these entities.

4.1
The Core Network (CN) entities

4.1.1
Entities common to the PS and CS domains
4.1.1.1
The Home Location Register (HLR)

This functional entity is a data base in charge of the management of mobile subscribers. A PLMN may contain one or several HLRs: it depends on the number of mobile subscribers, on the capacity of the equipment and on the organisation of the network. The following kinds of information are stored there:

-
the subscription information;

-
some location information enabling the charging and routing of calls towards the MSC where the MS is registered (e.g. the MS Roaming Number, the VLR Number, the MSC Number, the Local MS Identity);

and, if GPRS is supported, also:

-
location information enabling the charging and routing of messages in the SGSN where the MS is currently registered (e.g. the SGSN Number);

and, if LCS is supported, also:

-
a LCS privacy exception list, which indicates the privacy class of the MS subscriber;

-
a GMLC list;

-
a MO-LR list.

Different types of identity are attached to each mobile subscription and are stored in the HLR. The following identities are stored:

-
the International Mobile Station Identity (IMSI);

-
one or more Mobile Station International ISDN number(s) (MSISDN);

if GPRS is supported, the following identity is also stored:

-
zero or more Packet Data Protocol (PDP) address(es);

and, if LCS is supported, the following identity is also stored:

-
the LMU indicator.

There is always at least one identity, apart from the IMSI, attached to each mobile subscription and stored in the HLR.

The IMSI or the MSISDN may be used as a key to access the information in the database for a mobile subscription.

The data base contains other information such as:

•
teleservices and bearer services subscription information;

•
service restrictions (e.g. roaming limitation);

•
a list of all the group IDs a service subscriber is entitled to use to establish voice group or broadcast calls;

•
supplementary services; the HLR contains the parameters attached to these services;

and, if GPRS is supported, also:

•
information about if a GGSN is allowed to dynamically allocate PDP addresses for a subscriber.

NOTE:
Supplementary services parameters need not all be stored in the HLR. However, it seems safer to store all subscription parameters in the HLR even when some are stored in a subscriber card.

The organisation of the subscriber data is outlined in GSM 23.008.

4.1.1.X
The Integrated Serving Node (ISN)

An ISN has same capabilities as both a MSC/VLR (MSC Server) and a SGSN. Additionally, the ISN can invoke Combined MAP signalling for mobility management when a HLR for a serving subscriber supports Combined MAP operations. Entities except a HLR that supports combined MAP signalling see an ISN as either a MSC/VLR (MSC Server) or a SGSN. An ISN may exchange combined CS and PS domain data with a HLR when a mobile station requires a particular service for combined mobility management.
A mobile station and an access network can see no difference between an ISN and MSC (MSC Server) for CS domain and SGSN for PS domain.
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 UMTS, both separated and combined MSC/VLR (MSC Server) and SGSN configurations are allowed. The basic configuration of the PLMN utilizing combined MSC/VLR (MSC Server) and SGSN entity (i.e. Integrated Serving Node) is presented in figure 1-a.
In the basic configuration presented in figure 1 and figure 1-a, 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, G and J 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.

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).

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

Figure 1-a: Basic configuration in a network utilizing Integrated Serving Node
6
PLMN basic interfaces

6.4
Interfaces internal to the Core Network

6.4.3
Interfaces used by CS and PS domains

6.4.3.X
Interface between ISN and HLR (J-interface)
This interface is used to exchange data related to location of mobile stations and to management of the subscribers between an ISN and a HLR. When the HLR does not support Combined MAP operations, the ISN invokes D-interface MAP operations for CS subscribers or Gr-interface MAP operations for PS subscribers through this interface. When a HLR supports Combined MAP operations, the ISN invoke Combined MAP operations through this interface. Signalling on the interface use the Mobile Application Part (MAP), which in turn uses the services of Transaction Capabilities (TCAP). See TS 29.002.
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