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3 Definitions and abbreviations

In addition to the abbreviations given in the remainder of this clause others are listed in GSM 01.04 and in TR 21.905.

The definitions of the entities of the mobile system are given in the next subclause.

3.1 Public Land Mobile Network (PLMN)

A Public Land Mobile Network (PLMN) is established and operated by an administration or Recognized Private
Operating Agency (RPOA) for the specific purpose of providing land mobile telecommunications service services to the
public. A PLMN may be regarded as an extension of a network (e.g. ISDN); it isa collection of MSCs areas within a
common numbering plan (e.g. same National Destination Code) and a common routing plan. The MSCs are the
functional interfaces between the fixed networks and aPLMN for call set-up.

Functionally the PLMNs may be regarded as independent tel ecommunications entities even though different PLMNs
may be interconnected through the ISDN/PSTN and PDNs for forwarding of calls or network information. A similar
type of interconnection may exist for the interaction between the M SCs of one PLMN.

3.2 Core Network (CN) and Access Network (AN)

The PLMN infrastructure is logically divided into a Core Network (CN) and an Access Network (AN) infrastructures, as
defined in TS 23.101 and TS 23.110. The CN islogically divided into CS CN domain, and-PS CN domain, IM CN
Subsystem and  Service Subsystemas-defined-in-next-subelause. The AN is called BSS for GSM and RNS for UMTS, as

defined in clause " The Access Network".

3.23.1 CS CN Domain

The CSCN doma| n comprl ses al core network € ements for provis on of CS SErvices. IliheGSdemaHorFeter%eﬂfeeset

The entities specific to the CS domain are: MSC, GMSC, VLR. All the other CN entities defined in clause "4 The basic
entities of the mobile system" and not defined as PS domain specific entities (see following subclause) are common to
the CS and to the PS domains.

3.23.2 PS CN Domain

The PSCN domau n comprises aII core network elements for prowson of PS connectlwtv Services. Ihe%demam

3GPP
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The entities specific to the PS domain are the GPRS specific entities, i.e. SGSN and GGSN. All the other CN entities
defined in clause "4 The basic entities of the mobile system " and not defined as CS domain specific entities (see
previous subclause) are common to the CS and to the PS domains.

3.2.3 IP Multimedia (IM) CN subsystem

The |P Multimedia CN subsystem comprises al CN elements for provision of |M services.

3.2.4 Service Subsystem

The Service Subsystem comprises all e ements providing capabilities to support operator specific services (e.g. IN and

OS8A).

3.3 User Equipment

The User Equipment is adevice allowing a user access to network services. For the purpose of 3GPP specifications the
interface between the UE and the network is the radio interface. A User Equipment can be subdivided into a number of
domains, the domains being separated by reference points. Currently defined domains are the USIM and ME Domains.
The ME Domain can further be subdivided into several components showing the connectivity between multiple
functional groups. These groups can be implemented in one or more hardware devices. An example of such a
connectivity isthe TE — MT interface.

[Note: The definition should be aligned with the SA agreed UE Def, there is no intentional change proposed]

3.4 Location register

To enable communication to a mobile station the network must know where this mobile station islocated. This
information is stored in a function named location register.

The location register is handled by four different entities.
» TheHome Location Register (HLR).

The Home Location Register (HLR) is the location register to which a mobile subscriber is assigned for record purposes
such as subscriber information.

» TheVisitor Location Register (VLR).

The Visitor Location Register (VLR) isthe location register for Circuit Switched (CS) services, other than the HLR,
used by an MSC to retrieve information for, e.g. handling of calls to or from aroaming mobile station currently located
initsarea

* The Serving GPRS Support Node (SGSN).

The location register function in the SGSN stores subscription information and location information for Packet Switched
(PS) servicesfor each subscriber registered in the SGSN.

The SGSN is needed only in a PLMN which supports GPRS.
» The Gateway GPRS Support Node (GGSN).

The location register function in the GGSN stores subscription information and routeing information (needed to tunnel
packet datatraffic destined for a GPRS M S to the SGSN where the M S is registered) for each subscriber for which the
GGSN has at least one PDP context active.

The GGSN is needed only in aPLMN which supports GPRS.

3GPP
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3.5 Cell

The cell isan area of radio coverage identified by a Base station identification as defined in GSM 23.003.

3.6 Base Station Controller (BSC) area

The Base Station Controller (BSC) areais an area of radio coverage consisting of one or more cells controlled by one
BSC. The boundaries of a BSC area and alocation area are independent; alocation area may span the boundary between
BSC area and a BSC area may span the boundary between location areas.

3.7 Radio Network Controller (RNC) area

The Radio Network Controller (RNC) areais an area of radio coverage consisting of one or more cells controlled by one
RNC. The boundaries of a RNC area and alocation area are independent; alocation area may span the boundary
between RNC area and a RNC area may span the boundary between location areas.

3.8 Location Area (LA)

The Location Area (LA) is defined as an areain which a mobile station may move freely without updating the VLR. A
location area may include one or several cells.

3.9 Routing Area (RA)

The Routing Area (RA) is defined as an areain which a mobile station, in certain operation modes, may move freely
without updating the SGSN. A routing area may include one or several cells. A RA isaways contained within alocation
area.

3.10 MSC area

The MSC areaisthe part of the network covered by an MSC. An MSC area may consist of one or several location areas.
An MSC areamay also consist of one or several BSC aress.

3.11 VLR area

The VLR areaisthe part of the network controlled by aVLR. A VLR areamay consist of one or several MSC areas.

3.12 SGSN area

The SGSN areaisthe part of the network served by an SGSN. An SGSN area may consist of one or several routing
areas. An SGSN areamay also consist of one or several BSC areas. There need not be a one to one relationship between
SGSN areaand MSC/VLR area

3.13  Zones for Regional Subscription

A PLMN operator may define a number of regional subscription areas, each of which is a subset of the service areafor
an unrestricted mobile subscriber. A regiona subscription area may be contained within the service area of asingle
PLMN, or may lie within the service areas of two or more PLMNSs. Each regional subscription area consists of one or
more zones; each zone is contained within the service area of aPLMN.

The definition of a mobile subscriber’s regional subscription areais stored within the HLR per National Destination
Code(s) (NDC) of aPLMN and is transferred to the VLRs and/or SGSNs of that PLMN. The VLR and/or SGSN
evaluates this information to extract the restricted or accessible MSC and/or SGNS areas and |ocation areas to which the

3GPP
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mobile subscriber is allowed to roam. The VLR and/or SGNS informs the HLR if an entire MSC and/or SGNS areaiis
restricted.

Zones for Regional Subscription and their handling are defined in TS 23.003, TS 23.008 and TS 29.002.

3.14 Service area

The service areais defined as an area in which a mobile subscriber can be reached by another (mobile or fixed)
subscriber without the subscriber’s knowledge of the actual location of the mobile station within the area. A service area
may consist of several PLMNSs. One service area may consist of one country, be a part of a country or include several
countries. The location registration system associated with each service area must thus contain alist of all mobile
stations located within that service area.

3.15 Group call area

The group call areais a predefined area composed of one or a number of cells to which a particular Voice Group Call
Service (VGCS) or Voice Broadcast Service (VBS) cal isdistributed. The composition of agroup call areais
predefined in the network. The group call area may include cells of more than one MSC area and cells of more than one
PLMN.

3GPP
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4 The basic entities of the mobile system

To provide the mobile service asit 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 CN domains

41.1.1 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 wherethe MSiis
registered (e.g. the MS Roaming Number, the VLR Number, the MSC Number, the Local MS I dentity);

and, if GPRS is supported, also:

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

and, if LCSis supported, also:
- aLCsSprivacy exception list, which indicates the privacy class of the MS subscriber;
- aGMLClist;
- aMO-LRIist.

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

- theInternational Mobile Station Identity (IMS]);

- oneor 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 LCSis supported, the following identity is also stored:

- theLMU indicator.
Thereis aways at |east one identity, apart from the IMSI, attached to each maobile 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;

* sarvicerestrictions (e.g. roaming limitation);

» alist of al the group IDs a service subscriber is entitled to use to establish voice group or broadcast calls;



e 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 datais outlined in GSM 23.008.

If the IM CN subsystem is present, HSS substitutes HLR (see chapter 4.a.7.2)

41.1.2 The Visitor Location Register (VLR)

A mobile station roaming in an MSC areais controlled by the Visitor Location Register in charge of this area. When a
Mobile Station (MS) enters a new location area it starts a registration procedure. The MSC in charge of that area notices
thisregistration and transfers to the Visitor Location Register the identity of the location area where the MSis situated.
If thisMSis no yet registered, the VLR and the HLR exchange information to allow the proper handling of calls
involving the M S.

A VLR may bein charge of one or several MSC areas.

The VLR contains also the information needed to handle the calls set-up or received by the M Ssregistered in its data
base (for some supplementary services the VLR may have to obtain additional information from the HLR). The
following elements are included:

- theInternational Mobile Subscriber Identity (IMSI);

- the Mobile Station International ISDN number (MSISDN);

- the Mobile Station Roaming Number (MSRN), see TS 23.003 for allocation principles;
- the Temporary Mobile Station Identity (TMSI), if applicable;

- theLoca Mobile Station Identity (LMSI), if used;

- thelocation area where the mobile station has been registered;

- theidentity of the SGSN where the M S has been registered. Only applicable to PLMNSs supporting GPRS and
which have a Gs interface between MSC/VLR and SGSN;

- thelast known location and the initial location of the MS.

The VLR aso contains supplementary service parameters attached to the mobile subscriber and received from the HLR.
The organisation of the subscriber datais outlined in TS 23.008.

4.1.1.3 The Authentication Centre (AuC)

The Authentication Centre (AuC) is an entity which stores data for each mobile subscriber to alow the International
Mobile Subscriber Identity (IMSI) to be authenticated and to allow communication over the radio path between the
mobile station and the network to be ciphered. The AuC transmits the data needed for authentication and ciphering via
the HLR to the VLR, MSC and SGSN which need to authenticate a mobile station.

The Authentication Centre (AuC) is associated with an HLR, and stores an identity key for each mobile subscriber
registered with the associated HLR. Thiskey is used to generate:

- datawhich are used to authenticate the International Mobile Subscriber Identity (IMSI);
- akey used to cipher communication over the radio path between the mobile station and the network.

The AuC communicates only with its associated HLR over an interface denoted the H-interface (see clause 5).



4.1.1.4 The Equipment Identity Register (EIR)

The Equipment Identity Register (EIR) inthe GSM system isthe logical entity which is responsible for storing in the
network the International Mobile Equipment Identities (IMEIS), used in the GSM system.

The equipment is classified as "white listed", "grey listed", "black listed" or it may be unknown as specified in
TS22.016 and TS 29.002.

This functional entity contains one or several databases which store(s) the IMEIs used in the GSM system.

The mobile equipment may be classified as "white listed”, "grey listed" and "black listed" and therefore may be stored in
three separate lists.

An IMEI may also be unknown to the EIR.
An EIR shall asaminimum contain a"white list" (Equipment classified as "white listed").

Seedso TS 22.016 on IMEI.

4.1.1.5 SMS Gateway MSC (SMS-GMSC)

The SMS Gateway MSC (SMS-GM SC) acts as an interface between a Short Message Service Centre and the PLMN, to
allow short messages to be delivered to mobile stations from the Service Centre (SC).

The choice of which MSCs can act as SM S Gateway M SCs is a network operator matter (e.g. all MSCs or some
designated M SCs).

4.1.1.6 SMS Interworking MSC

The SMS Interworking MSC acts as an interface between the PLMN and a Short Message Service Centre (SC) to allow
short messages to be submitted from Mobile Stations to the SC.

The choice of which MSCs can act as SMS Interworking MSCs is a network operator matter (e.g. all MSCs or some
designated M SCs).

4.1.1.8 Roaming Signalling Gateway Function (R-SGW)

Therole of the R-SGW described in the following bullets is related only to roaming to/from 2G/R99 CS and GPRS
domain to/from RO0O UMTS Teleservices domain and UMTS GPRS domain and is not involving the Multimedia
domain.

- Inorder to ensure proper roaming, the R-SGW performs the signaling conversion at transport level (conversion:
Sigtran SCTP/IP versus SS7 MTP) between the legacy SS7 based transport of signaling and the | P based transport
of signaling. The R-SGW does not interpret the MAP / CAP messages but may have to interpret the underlying
SCCP layer to ensure proper routing of the signaling.

- (For the support of 2G / R99 CSterminals): The services of the R_ SGW are used to ensure transport interworking
between the SS7 and the | P transport of MAP_E and MAP_G signalling interfaceswith a2G / R99 MSC/VLR




4.1.2 Entities of the CS CN domain

41.2.1 The Mobile-services Switching Centre (MSC)

The Mobile-services Switching Centre (M SC) constitutes the interface between the radio system and the fixed networks.
The MSC performs all necessary functionsin order to handle the circuit switched services to and from the mobile
stations.

In order to obtain radio coverage of a given geographical area, a number of base stations are normally required; i.e. each
M SC would thus have to interface several base stations. In addition several MSCs may be required to cover a country.

The Mobile-services Switching Centre is an exchange which performs all the switching and signalling functions for
mobile stations located in a geographical area designated as the MSC area. The main difference between aMSC and an
exchange in afixed network is that the M SC has to take into account the impact of the allocation of radio resources and
the mobile nature of the subscribers and has to perform in addition, at least the following procedures:

- procedures required for the location registration (see TS 23.012);
- procedures required for handover (see TS 23.009).

NOTE: When thisimproves the readibility (e.g. when dealing with inter-rel eases handover), the term 2G-MSC
can be used to refer to an MSC Release 98 or prior, and the term 3G-M SC can be used to refer to an MSC
Release 99 or later.

41.2.2 The Gateway MSC (GMSC)

If anetwork delivering acall to the PLMN cannot interrogate the HLR, the call is routed to an MSC. ThisMSC will
interrogate the appropriate HLR and then route the call to the MSC where the mobile station is located. The M SC which
performs the routing function to the actual location of the MSis called the Gateway MSC (GM SC).

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

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

If the call is avoice group/broadcast call, it is routed directly from the GMSC to the VBS/VGCS Anchor M SC, based
on information (VBS/VGCS call reference) contained in the dialled number. See also GSM 03.68 and 03.69.

[Editor’s note: Thereis a need to consider possibilities that call incoming to the PLMN may be routed to entities other
than the GMSC, e.q., for networks that do not deploy CS domain.]

4.1.2.3 The Interworking Function (IWF)

The Interworking Function (IWF) is afunctional entity associated with the MSC. The IWF provides the functionality
necessary to alow interworking between a PLMN and the fixed networks (ISDN, PSTN and PDNs). The functions of
the IWF depend on the services and the type of fixed network. The IWF is required to convert the protocols used in the
PLMN to those used in the appropriate fixed network. The IWF may have no functionality where the service
implementation in the PLMN is directly compatible with that at the fixed network. The interworking functions are
described in TS Technica Specifications 29.004, 29.005, 29.007 and 09.09.

4.1.2.4 MSC Server

M SC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC.




The MSC Server isresponsible for the control of mobile originated and mobile terminated 04.08CC CS Domain calls. It
terminates the user-network signalling (04.08+ CC+MM) and translates it into the relevant network — network
signalling. The MSC Server aso contains a VLR to hold the mobile subscriber's service data and CAMEL related data.

M SC server controls the parts of the call state that pertain to connection control for media channelsinaMGW.

A MSC server and a MGW make up the full functionality of aMSC

4.1.2.5 Gateway MSC Server

The GM SC server mainly comprises the call control and mobility control parts of a GSM/UMTS GMSC.

A GMSC server and aMGW make up the full functionality of a GMSC

4.1.2.6 Media Gateway Function (MGW)

This component is PSTN/PLMN transport termination point for a defined network and interfaces UTRAN with the core
network over |u.

The functionality defined within MGW should be consistent with existing/ongoing industry protocols/interfaces that
will satisfy the requirements.

A MGW may terminate bearer channels from a switched circuit network (i.e., DSOs) and media streams from a packet
network (e.g., RTP streamsin an | P network). Over lu MGW may support media conversion, bearer control and
payload processing (e.g. codec, echo canceller, conference bridge) for support of different lu options for CS services.
AAL2/ATM based as well as RTP/UDP/IP based.

- Interacts with MGCF, M SC server and GM SC server for resource control.

- Owns and handles resources such as echo cancellers etc.

- May need to have codecs.

The MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further
tailoring (i.e packages) of the H.248 may be required to support additional codecs and framing protocols, etc.

The MGW bearer control and payload processing capabilities will also need to support mobile specific functions such
as SRNS relocation/handover and anchoring It is expected that current H.248 standard mechanisms can be applied to
enable this.

4.1.2.7 Media Gateway Control Function (MGCF)

See chapter 4.a.7.3

4.1.2.8 Transport Signalling Gateway Function (T-SGW)

See chapter 4.a.7.4

4.1.3 Entities of the PS CN domain

The UMTS PS-domain (or GPRS) Support Nodes (GSN) are the Gateway GSN (GGSN) and the Serving GSN (SGSN).
They constitute the interface between the radio system and the fixed networks for packet switched services. The GSN
performs all necessary functionsin order to handle the packet transmission to and from the mobile stations.



4.1.3.1 Serving GPRS Support Node (SGSN)

The location register function in the SGSN stores two types of subscriber data needed to handle originating and
terminating packet data transfer:

- subscription information:
- thelMSI;
- oneor more temporary identities;
- zero or more PDP addresses.

- location information:
- depending on the operating mode of the MS, the cell or the routeing area where the MSis registered;
- the VLR number of the associated VLR (if the Gsinterface is implemented);
- the GGSN address of each GGSN for which an active PDP context exists.

The organisation of the subscriber datain the SGSN is defined in TS 23.008 and TS 23.060.

The procedures for information transfer between the SGSN, the GGSN, the VLR and the HLR are defined in TS 23.016
and TS 23.060.

NOTE: When thisimproves the readibility (e.g. when dealing with inter-rel eases handover), the term 2G-SGSN
can be used to refer to an MSC Release 98 or prior, and the term 3G-SGSN can be used to refer to an
MSC Release 99 or later.

4.1.3.2 Gateway GPRS Support Node (GGSN)

The location register function in the GGSN stores subscriber data received from the HLR and the SGSN. There are two
types of subscriber data needed to handle originating and terminating packet data transfer:

- subscription information:
- thelMSl;
- zero or more PDP addresses.
- location information:
- the SGSN address for the SGSN where the MSis registered.
The organisation of the subscriber datain the GGSN is defined in TS 23.008 and TS 23.060.

The procedures for information transfer between the GGSN, the SGSN and the HLR are defined in TS 23.016 and
TS 23.060.

4.1.3.3 Border Gateway (BG)

The Border Gateway (BG) is a gateway between a PLMN supporting GPRS and an external inter-PLMN backbone
network used to interconnect with other PLMNs also supporting GPRS. The role of the BG isto provide the appropriate
level of security to protect the PLMN and its subscribers.

The BG isonly needed in PLMNs supporting GPRS.

4.2 The Access Network (AN) entities

Two different types of access network are used by the CN: the Base Station System (BSS) and the Radio Network
System (RNS). The BSS offersa Time Division Multiple Access (TDMA) based technology to access the Mobile



Station whereas the RNS offers a Wideband-Code Division Multiple Access (W-CDMA) based technology. The MSC
(resp. SGSN) can connect to one of these Access Network type or to both of them.

4.2.1 The Base Station System (BSS)

The Base Station System (BSS) is the system of base station equipments (transceivers, controllers, etc...) whichis
viewed by the MSC through a single A-interface as being the entity responsible for communicating with Mobile Stations
in acertain area. Similarly, in PLMNs supporting GPRS, the BSS is viewed by the SGSN through a single Gb interface.
The functionality for the A interface is described in GSM 08.02 and for the Gb interfacein TS 23.060.

The radio equipment of a BSS may support one or more cells. A BSS may consist of one or more base stations. Where
an Abis-interface isimplemented, the BSS consists of one Base Station Controller (BSC) and one or more Base
Transceiver Station (BTS).

The split of functions between BSS and CN is described in the 08-series of GSM Technical Specifications.

42.1.1 Base Station Controller (BSC)

A Base Station Controller (BSC) is anetwork component in the PLMN with the functions for control of one or more
BTS.

42.1.2 Base Transceiver Station (BTS)

A Base Transceiver Station (BTS) is a network component which serves one cell.

4.2.2  The Radio Network System (RNS)

The Radio Network System (RNS) is the system of base station equipments (transceivers, controllers, etc...) whichis
viewed by the MSC through a single |u-interface as being the entity responsible for communicating with Mobile Stations
inacertain area. Similarly, in PLMNs supporting GPRS, the RNS is viewed by the SGSN through asingle lu-PS
interface. The functionality for the lu-CSinterfaceis described in TS 25.410 and for the lu-PS interface in TS 23.060.
The radio equipment of a RNS may support one or more cells. A RNS may consist of one or more base stations. The
RNS consists of one Radio Network Controller (RNC) and one or more Node B.

The split of functions between RNS and CN is described in the 25-series of UMTS Technical Specifications.

42.2.1 Radio Network Controller (RNC)

A Radio Network Controller (RNC) is anetwork component in the PLMN with the functions for control of one or more
Node B.

4.2.2.2 Node B

A Node B is a network component which serves one cell.

4.3 The Mobile Station (MS)

The mobile station consists of the physical equipment used by a PLMN subscriber; it comprises the Mobile Equipment
(ME) and the Subscriber Identity Module (SIM), called UMTS Subscriber Identity Module (USIM) for Release 99 and
following. The ME comprises the Mobile Termination (MT) which, depending on the application and services, may
support various combinations of Terminal Adapter (TA) and Terminal Equipment (TE) functional groups. These
functional groups are described in GSM 04.02.

da The specific entities of the mobile system

The entities presented in this clause are dedicated to the provisionning of a given (set of) service(s). The fact that they
are implemented or not in agiven PLMN should have limited impact on al the other entities of the PLMN.



All the specific entities defined so far are located in the Core Network.

4a.1  The Group Call Register (GCR) entity

The Group Call Register (GCR) is aregister holding information about VGCS or VBS calls, the voice group or
broadcast call attributes, respectively.

Voice group or broadcast call attributes are defined for a specific voice group or broadcast call reference and include the
data required to configure the conference bridge for aVGCS or VBS call and other call related attributes.

The Group Call Register (GCR) shall hold for arelated MSC area for each group ID and cell from which Voice Group
Call Service (VGCS) or Voice Broadcast Service (VBS) calls can be established by mobile stations the voice group call
reference or voice broadcast call reference to be used for aVGCS or VBS call to be established and an indication
whether the originating MSC is the MSC responsible for that call.

If the originating MSC is not responsible for that call, the GCR shall hold the routing information identifying the MSC
responsible for that call.

A GCR may bein charge of one or several MSC. Each MSC involved in a voice group or broadcast call requestsits
proper voice group or broadcast call attributes from its related GCR by use of the voice group or broadcast call
reference.

The contents of each list related to requests of the M SC responsible for avoice group or broadcast call is as follows:

- alist of cellsinside the MSC area of the requesting MSC into which the call isto be sent (part of the group call
area);

- alist of other MSCs into which the call is to be sent;
- alist of identities of dispatchersto which a dedicated link is to be established;
- alist of identities of dispatchers which are allowed to initiate the voice group or broadcast cal;
- alist of identities of dispatchers which are allowed to terminate the voice group or broadcast call;
- thelength of time over which no activity is detected before the voice group call is automatically terminated;
- thedefault priority level related to the voice group or broadcast cal if the eMLPP supplementary service applies;
- aflagindicating if acknowledgements are required for this voice group or broadcast call.
The contents of each list related to requests of an MSC not responsible for a voice group or broadcast call is as follows:

- alist of cellsinside the MSC area of the requesting MSC into which the call isto be sent (part of the group call
areq).

More information is provided in TS 23.068 and 23.069.

4a.2  The Shared InterWorking Function (SIWF) entity

Shared InterWorking Function (SIWF) is a network function that provides interworking for data/fax calls. SIWF
consists of a SIWF Controller (SIWFC) functionality located in MSCs and SIWF Server(s) (SIWFS) located in the
PLMN. An SIWFS contains IWF capabilities as described in subclause 4.1.2.3. An SIWFS can be accessed by several
other network nodes e. g. any MSC in the same PLMN.

More information is provided in GSM 03.54.

4a.3  The Location Services (LCS) entities
For further detailson LCS in GSM, see GSM 03.71.

For further details on LCSin UMTS from system and core network point view, see TS 23.171.



For further detailson LCSin UTRAN, see TS 25.305.

4a.3.1 Serving Mobile Location Center (SMLC)

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

INUMTS, the SMLC functionality isintegrated in SRNC.
In GSM, two types of SMLC are possible:

NSSbased SMLC: supportsthe Lsinterface;

BSS based SMLC: supportsthe Lb interface.

An NSS based SMLC supports positioning of atarget MS via signaling on the Ls interface to the visited MSC. A BSS
based SML C supports positioning via signaling on the Lb interface to the BSC serving the target MS. Both types of
SMLC may support the Lp interface to enable access to information and resources owned by another SMLC.

The SMLC/SRNC controls a humber of LMUs for the purpose of obtaining radio interface measurements to locate or
help locate MS subscribersin the area that it serves. The SMLC/SRNC is administered with the capabilities and types of
measurement produced by each of its LMUs.

In GSM, signaling between an NSS based SMLC and LMU istransferred viathe MSC serving the LMU using the Ls
interface and either the Um interface for a Type A LMU or the Abisinterface for a Type B LMU. Signaling between a
BSS based SMLC and LMU istransferred viathe BSC that serves or controls the LMU using the Lb interface and either
the Uminterface for a Type A LMU or the Abisinterface for a Type B LMU.

In GSM, for Location Services, when a Cell Broadcast Center (CBC) is associated with aBSC, the SMLC may interface
to aCBC in order to broadcast assistance data using existing cell broadcast capabilities. The SMLC shall behave asa
user, Cell Broadcast Entity, to the CBC [refer to GSM.03.41].

In UMTS, for Location Services the SRNC generates L CS assistance data. Broadcasting, encryption and charging of
LCS assistance datain UMTS is for further study and will be specified in later releases.

4a.3.2 Gateway Mobile Location Center (GMLC)

The Gateway Mobile Location Center (GMLC) isthe 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 ina 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:
- TypeALMU: accessed over the normal GSM air interface;
- TypeB LMU: accessed over the base station to controller interface (Abisin GSM and lub in UMTYS).

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, atype A LMU hasaserving BTS and BSC that provide signaling access to a controlling SMLC. With an NSS
based SMLC, atype A LMU aso hasaserving MSC and VLR and a subscription profilein an HLR. A type A LMU
aways has a unique IMSI and supports al 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.

INUMTS, atype A LMU has signaling access to the SRNC. Type A LMU is not supported in UMTS release 1999.



In GSM, aType B LMU is accessed over the Abis interface from a BSC. The LMU may be either a standal one network
element addressed using some pseudo-cell 1D or connected to or integrated in aBTS. Signaling 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.

INnUMTS, aType B LMU is accessed over the lub interface from an RNC. The LMU may be either a standalone
network element addressed using some pseudo-cell 1D or connected to or integrated in a Node B.

4a.4 CAMEL entities

The entities of this subclause support the CAMEL feature (Customised Applications for Mobile network Enhanced
Logic). Thisfeature provides the mechanisms to support services consistently independently of the serving network, as
described in 22.078 [2c]. The following definitions are extracted from 23.078 [10c], which completely specifies
CAMEL stage 2.

4a.4.1 GSM Service Control Function (gsmSCF)

A functional entity that contains the CAMEL service logic to implement Operator Specific Service. It interfaces with the
gsmSSF, the gsmSRF and the HLR.

4a.4.2 GSM Service Switching Function (gsmSSF)

A functional entity that interfaces the MSC/GM SC to the gsmSCF. The concept of the gsmSSF is derived from the IN
SSF, but uses different triggering mechanisms because of the nature of the mobile network.

4a.4.3 GSM Specialised Resource Function (gsmSRF)

A functional entity which provides various specialized resources. It interfaces with the gsmSCF and with the MSC. This
entity isdefined in ITU-T Q.1214 [11] with variations defined in 23.078.

4a.5 CBS-specific entities

The cell broadcast service (CBS) is a Teleservice which enables an Information Provider to submit short messages for
broadcasting to a specified area within the PLMN. The 3G Technical Specification 23.041 [8] contains the technical
realization of the service.

4a.5.1 Cell Broadcast Center (CBC)

The CBC shall be responsible for the management of CBS messages and for determining the CBS delivery parameters
of the RNS. The CBC may be connected to several BSCS/RNCs. In UMTS the CBC is regarded to be integrated as a
node into the core network.

Note: Whether it should be possible that an RNC is connected to at least two CBCs at the same time (the "normal” one
asin GSM and a second one for LCS) is for further study and depents on the solution taken for LCS.

4a.6  Number Portability Specific entities

Two different solutions are defined to support Number Portability. The first oneisan IN based solution and is described
in the next subclause. The second oneisa"Signalling Relay" based solution described in next but one subclause.

For detailson MNP see TS 23.066.



4a.6.1 IN-based solution: Number Portability Database (NPDB)

The Number Portability Database (NPDB) is the central element of the IN based solution for Mobile Number Portability
(MNP). MNP is the ability for a mobile subscriber to change the GSM subscription network within a portability cluster
(e.g. acountry) whilst retaining his’her original MSISDN or MSISDNSs.

The NPDB stores the table of correspondence between M SISDNs and Subscription networks. Upon request of the
(gateway or visited) MSC, the NPDB retrieves from the MSISDN the Routing Number pointing out the Subscription
network.

4a.6.2 Signalling Relay-based solution: Mobile Number
Portability/Signalling Relay function (MNP-SRF)

The MNP-Signalling Relay Function (MNP-SRF) is the central element of the Signalling Relay based solution for
Mobile Number Portability.

The MNP-SRF obtains the routing information from a NP database to identify the subscription network associated with
aparticular national MSISDN. Upon request from gateway M SC, the MNP-SRF may perform one of the following
actions:

1. the MNP-SRF will reply back to the GM SC with the necessary routing information to route the call;
2. themessageisrelayed to the HLR;
3. the messageisrelayed to MNP-SRF in the subscription network.

For non-call related signalling (e.g. delivery of SMS), only cases 2 and 3 are applicable.

4a.7 IP Multimedia (IM) CN Subsystem entities

The entities of this subclause make up the IP Multimedia CN Subsystem.

4.a.7.1 Call State Control Function (CSCF)

The CSCF consists of two components. the Serving CSCF and the Interrogating CSCF.

The Serving CSCF is used for mobile originated communications and also to support mobile terminated
communications, it provides the SPD and AH functionality defined below. The Serving CSCF supports the signalling
interactions with the UE viathe Gm interface. The HSS is updated with the Serving CSCF address and the HSS sends
the subscriber data to the Serving CSCF for storage.

The Interrogating CSCEF is used for mobile terminated communications and is used to determine how to route mobile
terminated calls. The Interrogating CSCF interrogates the HSS for information to enable the call to be directed to the
Serving CSCF. The Interrogating CSCF provides the ICGW and AH functionality defined bel ow.

[Editor’ s note: The role of the CCF (see below) with the Interrogating and Serving CSCF is for further study.]

For mobile terminated communications both Serving CSCF and Interrogating CSCF functionality can be involved.

For mobile originated communications I nterrogating CSCF functionality is not required.

Both Serving CSCF and Interrogating CSCF components can be provided in asingle CSCF if required.

CSCEF functionality:

|CGW (Incoming call gateway)

- Actsasafirst entry point and performs routing of incoming cals,

- Incoming call servicetriggering(e.g. call screening/call forwarding unconditional) may need to reside for
optimisation purposes,




- Query Address Handling (implies administrative dependency with other entities)

- Communicates with HSS

CCEF (Call Control Function)

- Cadl set-up/termination and state/event management

- Interact with MRF in order to support multi-party and other services

- Reports call events for billing, auditing, intercept or other purpose

- Receives and process application level registration

- Query Address Handling (implies administrative dependency)

- May provide service trigger mechanisms (service capabilities features) towards Application & services network

(VHE/OSA)

- May invoke location based services relevant to the serving network

- May check whether the requested outgoing communication is allowed given the current subscription.

SPD (Serving Profile Database)

- Interacts with HSS in the home domain to receive profile information for the RO0 all-1P network user and may
store them depending on the SL A with the home domain

- Notifies the home domain of initial user’s access (includes e.qg. CSCF signalling transport address, user 1D etc.
needs further study)

- May cache access related information (e.g. terminal |P address(es) where the user may be reached etc.)

AH_ (Address Handling)

- Anaysis, trandation, modification if required, address portability, mapping of alias addresses

- May do temporary address handling for inter-network routing.

4.a.7.2 Home Subscriber Server (HSS)

The Home Subscriber Server (HSS) is the master database for a given user. It is the entity containing the subscription
related information to support the network entities actually handling calls/sessions.

As an example, HSS could provide support to the call control serversin order to complete the routing/roaming
procedures by solving authentication, authorization, naming/addressing resolution, location dependencies, etc...

HSS isresponsible for holding the following user related information:

- User Identification, Numbering and addressing information.

- User Security information: Network access control information for authentication and authorization

- User Location information at inter-system level; HSS handles the user registration, and stores inter-system
location information, etc.

- The User profile (services, service specific information...)

Based on this information, the HSS is also responsible of supporting the CC/SM entities of the different control systems
(CS Domain control, PS Domain control, |P Multimedia control...) offered by the operator.




HSS (HLR / UMS)

Location

Subscription
information

information

MSCServer| |GMSCServer|| SGSN| | GGSN| |R_SGW|

Figure 0-a: Example of a Generic HSS structure and basic interfaces

HSS may integrate heterogeneous information, and enable enhanced features in the core network to be offered to the
application & services domain, at the same time hiding the heterogeneity.

The HSS consists of the following functionalities:

—  User control functions required by the IM CN subsystem.

The subset of the HLR functionality reguired by the PS-Domain.

And the CS part of the HLR, if it is desired to enable subscriber access to the CS-Domain or to support
roaming to legacy GSM/UMTS CS-Domain networks.

HSS

Common logic
M . [FAuthentication[ |P Multimedi
MAP Adr(;i)rtrg Authorization Control Others
termination| | Pr®°% protocol protocol
termination| | termination || termination

MAP |
CDh,
Gr,Gc Mh Cx

Figure 0-b: Example of a generic HSS structure with further breakdown into protocols over the basic
interfaces

The HSS structure is as follows (see also Figure 0-b):




M AP termination:

HSS terminates the MAP protocol as described in MAP specifications:

- User Location Management procedures

- User Authentication Management procedures

- Subscriber profile Management procedures,

- Cdl handling support procedures (Routing information handling)

- SSrelated procedures, €tc...

Addressing protocol termination:

HSS terminates a protocol to solve addressing according to appropriate standards:

- Proceduresfor user names/numbers/addresses resolution

- Asan example, DNS+ protocol could be a suitable candidate, asit is being defined within the ENUM group in
|IETF (currently looking into URL/E.164 naming translation, etc...).

Authentication, Authorization protocol ter mination:

HSS terminates authentication and authorization protocols according to appropriate standards:

- User authentication and authorisation procedures for | P based Multimedia services

- Asan example, Diameter protocol could be a suitable candidate, asiit is being defined within IETF L.

IP MM Control ter mination:

HSS terminates the | P based MM call control protocol, according to appropriate standards:

- User Location Management procedures for |P based Multimedia services

- |P based Multimedia Call handling support procedures (Routing information handling)

As an example, the SIP protocol (or some parts of it, related with location procedures) could be a suitable candidate.

4.a.7.3 Media Gateway Control Function (MGCF)

This component is PSTN/PLMN termination point for a defined network. The functionality defined within MGCF
should be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.

- Controls the parts of the call state that pertain to connection control for media channelsin a MGW.

- Communicates with CSCF.

- MGCEF sdlects the CSCF depending on the routing number for incoming calls from legacy networks.

- Performs protocol conversion between the Legacy (e.g. ISUP, R1/R2 etc.) and the ROO network call control
protocols.

- Out of band information assumed to be received in MGCF and may be forwarded to CSCF/MGW.

1 Work/early discussions on IETF are still ongoing



4.a.7.4 Transport Signalling Gateway Function (T-SGW)

Thisis component in the ROO network is PSTN/PLMN termination point for a defined network. The functionality
defined within T-SGW should be consistent with existing/ongoing industry protocols/interfaces that will satisfy the

reguirements.
- Mapscall related signalling from/to PSTN/PLMN on an |P bearer and sends it to/from the MGCF.
Needs to provide PSTN/PLMN <-> |P_transport level address mapping.

4.a.7.5 Multimedia Resource Function (MRF)

This component:

- performs multiparty call and multi media conferencing functions. M RF would have the same functions of an
MCU in an H.323 network.

- Isresponsible for bearer control (with GGSN and MGW) in case of multi party/multi media conference

- may communicate with CSCF for service validation for multi party/multimedia sessions.

4.a.7.6 Media Gateway Function (MGW)
See chapter 4.1.2.6
4.a.7.7 Roaming Signalling Gateway Function (R-SGW)

See chapter 4.1.1.8
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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 lu, lur and lubis 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. Technical Specifications for Interfaces Nb, Mc and Nc are (FFS)

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.

3GPP
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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 as with the (G)MSC R99

NOTE 4: The following interface is also part of the reference architecture, but is not shown for layout purposes only:

- between SGSN’s, Gn interface;

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

3GPP
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5.2 Configuration of LCS entities

5.2.1 Configuration of LCS entities in GSM

The configuration of LCS entities for GSM 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.

LMU oBC SMLC L SMLC
SMLC p
CBC- HLR
Um BSC Lb Ls
T ol
Abis| BSC A
vs | —| 8T8 | A | [msevir Lg — Externdl
(LMU | I i MLC LCSclient
TypeB)
Lg
T Lc
Abis Gateway
LMU MLC
TypeB gsmSCF
Other PLMN

Figure 2: Configuration of LCS entities in a GSM PLMN

5.2.2 Configuration of LCS entities in UMTS

The basic configuration of UMTSLCS is presented in figure 3. Thereis no SMLC entity in thisfigure because the
SMLC functionality of UTRAN isintegrated in SRNC.

NOTE: The usage of CBC for LCS assistance datain UMTS is for further study. The assistance data is generated
in SRNC.

3GPP
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Figure 3: Configuration of a LCS entities in a UMTS PLMN

5.3 Configuration of CAMEL entities

The following figure shows the interconnection of the CAMEL-specific entities with the rest of the network. Only the
interfaces specificly involved in CAMEL provisionning are shown, i.e. al the GMSC, MSC and HLR interfaces
depicted in figure 1 are still supported by these entities even if not shown.

NOTE: The CAMEL-specific interfaces have no particular name. They are designated by the name of the two
entities they link together, e.g. "the gsmSSF-gsmSCF interface”.

gsmSRF H-{gsmSCF [+{ HLR

\ lgsmSSF| VLR|
B

Figure 4: configuration of CAMEL entities

The bold lines are used for interfaces supporting user data only, the dashed lines are used for interfaces supporting
signalling only.

3GPP
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54 Configuration of CBS entities

CBC i

BTS BTS

Z~ Abis ¢

Note 1: Interface outside the scope of 3GPP/GSM

Figure 5: Configuration of a PLMN supporting Cell Broadcast Service entities

5.5 Confiquration of IP Multimedia (IM) CN Subsystem entities

The configuration of IM CN Subsystem entities is presented in figure 6. In the figure, al 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 needed for |P Multimedia provisioning are shown, i.e. all the SGSN, GGSN and HSS
interfaces depicted in figure 1 for provision of PS connectivity services are still supported by these entities even if not
shown.

3GPP
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Figure 6: configuration of IM CN Subsystem entities

NOTEL: The bold lines are used for interfaces supporting multimedia payload only, the dashed lines are used for
interfaces supporting multimedia signalling only.

NOTE 2: Thefollowing interface is also part of the configuration, but is not shown for layout purposes only:

- between CSCF and UE, Gm interface;

[Editor’s note: The final approval of this Figure and related text is dependent on e.g.:

- The specification of ROO requirements.

The relationship between different call control models (H.323/H.324 etc.) needsto be clarified.

Clarification of which interfaces/reference points that require standardization and which standardized protocols
(from which standard body) to use, including those that 3GPP still has work on.

- Addition of potentially missing reference points, e.g. a reference point between the MGW and the multimedia
related control nodes (e.q., CSCF, etc.) when multimedia is going to be operated in the CS Services domain.
Also, further reference points should be considered, e.g. internal to the proposed HSS as well as components of
the HSSto the other nodes.

- Thisreference architecture is subject to verification through the inclusion of flow charts showing signalling flows
for MM, SM etc. in, e.q., the TSfor |IP Multimedia.

- Clarify the relationship with Mobile I P.

3GPP
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6 PLMN basic interfaces and Reference Points

The implementation of the mobile service with international roaming implies the exchange of data between the
equipment involved in the service. The same No.7 signalling network should be used to transfer these data and the call-
related signalling information.

6.1 Interfaces between Mobile Station and the Fixed
Infrastructure

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 04- and 05-series of GSM Technical Specifications.

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

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

6.2 Interface between the Core Network and the Access
Network

6.2.1 Interfaces between the CS CN 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 08-series of GSM 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 (lu_CS interface)
The interface between the MSC and its RNS is specified in the 25.41x-series of UMTS Technical Specifications.
The RNS-MSC interface is used to carry information concerning:

RNS management;

call handling;

mobility management.
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6.2.2 Interfaces between the PS CN 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 datatransmission;

- mobility management.

The Gb interface is defined in GSM 08.14, 08.16 and 08.18.

6.2.2.2 Interface between SGSN and RNS (lu_PS-interface)
The RNS-3G-SGSN interface is used to carry information concerning:

- packet datatransmission;

- mobility management.

Thelu_PSinterface is defined in the 25.41x-series of UMTS 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 BT S to support the services offered to the GSM users and subscribers.

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

Theinterface is specified in the 08.5x-series of GSM Technical Specifications.

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

When the RNS consists of a Base Station Controller (RNC) and one or more Base Transceiver Stations (BTS), this
interface is used between the RNC 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 28.5x-series of GSM Technical Specifications.

6.3.3 Interface between two RNCs (lur-interface)

Thisinterface is defined in the 25.42x series of recommendations.

6.4 Interfaces internal to the Core Network

6.4.1 Interfaces internal to the CS CN domain

6.4.1.1 Interface between the MSC server and its associated VLR (B-interface)

The VLR isthe location and management data base for the mobile subscribers roaming in the area controlled by the
associated M SC server(s). Whenever the M SC server needs data related to a given mobile station currently located in its
areg, it interrogates the VLR. When a mobile station initiates a location updating procedure with an MSC server, the
MSC server informsits VLR which stores the relevant information. This procedure occurs whenever an MS roamsto
another location area. Also, when a subscriber activates a specific supplementary service or modifies some data attached
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| toaservice, the MSC server informs (viathe VLR) the HLR which stores these modifications and updates the VLR if
required.

Thisinterface isinternal to the MSC server/VLR; signalling on it is not standardised.

6.4.1.2 Interface between the HLR and the MSC server (C-interface)

The Gateway M SC server must interrogate the HLR of the required subscriber to obtain routing information for acall or
a short message directed to that subscriber.

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

For CAMEL purposes, thisinterface is used as described in 23.078. It is used e.g. at terminating calls to exchange
routeing information, subscriber status, location information, subscription information, etc.

6.4.1.3 Interface between the HLR and the VLR (D-interface)

Thisinterface is used to exchange the data related to the location of the mobile station and to the management of the
subscriber. The main service provided to the mobile subscriber is the capability to set up or to receive calls within the
whole service area. To support this, the location registers have to exchange data. The VLR informsthe HLR of the
location of a mobile station managed by the latter and providesit (either at location updating or at call set-up) with the
roaming number of that station. The HLR sends to the VLR all the data needed to support the service to the mobile
subscriber. The HLR then instructs the previous VLR to cancel the location registration of this subscriber. Exchanges of
data may occur when the mobile subscriber requires a particular service, when he wants to change some data attached to
his subscription or when some parameters of the subscription are modified by administrative means.

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

For CAMEL purposes, thisinterface is used to send the CAMEL related subscriber data to the visited PLMN and for
provision of MSRN. The interface is also used for the other purposes described in 23.078, e.g. to retrieve subscriber
status and location information of the mobile subscriber or to indicate suppression of announcement for a CAMEL
service.

6.4.1.4 Interface between MSC servers (E-interface)

When a mobile station moves from one MSC area to another during a call, a handover procedure has to be performed in
| order to continue the communication. For that purpose the M SC servers have to exchange data to initiate and then to
realise the operation.

| After the handover operation has been completed, the M SC servers will exchange information to transfer A-interface
signalling as necessary.

When a short message is to be transferred between a Mobile Station and Short Message Service Centre (SC), in either
direction, thisinterface is used to transfer the message between the MSC server serving the Mobile Station and the MSC
server which acts as the interface to the SC.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction
Capabilities. See TS 29.002.
6.4.1.5 Interface between MSC server and EIR (F-interface)

Thisinterface is used between M SC server and EIR to exchange data, in order that the EIR can verify the status of the
IMEI retrieved from the Mobile Station.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction
Capabilities. See TS 29.002.
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6.4.1.6 Interface between VLRs (G-interface)

When a mobile subscriber moves from a VLR areato another Location Registration procedure will happen. This
procedure may include the retrieval of the IMSI and authentication parameters from the old VLR.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction
Capabilities. See GSM 09.02.

6.4.1.7 Reference point (G)MSC server — 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 GM SC 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 extens ons/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 alocated 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
rel ocation/handover and anchoring. It is expected that current H.248/IETF Megaco standard mechanisms can be applied
to enable this.

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 thisare ISUP or an
evolvement of ISUP for bearer independent call control (BICC). In the R’ 00 architecture different options for signalling
transport on Nc shall be possible including |P.

6.4.1.9 Reference Point MGW-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. In the ROO architecture different options for user data transport and bearer control shall
be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245.

6.4.2 Interfaces internal to the PS CN domain

6.4.2.1 Interface between SGSN and HLR (Gr-interface)

Thisinterface is used to exchange the data related to the location of the mobile station and to the management of the
subscriber. The main service provided to the mobile subscriber is the capability to transfer packet data within the whole
service area. The SGSN informs the HLR of the location of a mobile station managed by the latter. The HLR sends to
the SGSN all the data needed to support the service to the mobile subscriber. Exchanges of data may occur when the
mobile subscriber requires a particular service, when he wants to change some data attached to his subscription or when
some parameters of the subscription are modified by administrative means.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction
Capahilities (TCAP). See TS 29.002.
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6.4.2.2 Interface between SGSN and GGSN (Gn- and Gp-interface)

These interfaces are used to support mobility between the SGSN and GGSN. The Gn interface is used when GGSN and
SGSN are located inside one PLMN. The Gp-interface isused if GGSN and SGSN are located in different PLMNs. The
Gn/Gp interface a so includes a part which allows SGSNs to communi cate subscriber and user data, when changing
SGSN.

Signalling on this interface uses the User Datagram Protocol, UDP/IP. The Gn/Gp interface is defined in TS 29.060.

6.4.2.3 Signalling Path between GGSN and HLR (Gc-interface)

This optional signalling path may be used by the GGSN to retrieve information about the location and supported
services for the mobile subscriber, to be able to activate a packet data network address.

There are two aternative ways to implement this signalling path:

- if an SS7 interface is implemented in the GGSN, signalling between the GGSN and the HLR uses the Mobile
Application Part (MAP), which in turn uses the services of Transaction Capabilities (TCAP). See GSM 09.02;

- if thereisno SS7 interface in the GGSN, any GSN in the same PLMN and which has an SS7 interface installed
can be used asa GTP to MAP protocol converter, thus forming a signalling path between the GGSN and the
HLR.

6.4.2.4 Interface between SGSN and EIR (Gf-interface)

Thisinterface is used between SGSN and EIR to exchange data, in order that the EIR can verify the status of the IMEI
retrieved from the Mobile Station.

Signalling on this interface uses the Mobile Application Part (MAP), which in turn uses the services of Transaction
Capabilities (TCAP). See GSM 09.02.

6.4.3 Interfaces used by CS and PS CN domains

6.4.3.1 Interface between MSC/VLR and SGSN (Gs-interface)

The SGSN may send location information to the MSC/VLR viathe optional Gsinterface. The SGSN may receive
paging requests from the MSC/VLR viathe Gsinterface. The MSC/VLR may indicate to an SGSN, viathe Gs interface,
that an MSis engaged in a service handled by the MSC.

Signalling on this interface uses connectionless SCCP (without TCAP). SCCP Global Title (GT) is used for addressing.
The Gs-interfaceis defined in TS 29.016 and 29.018.

6.4.3.2 Interface between HLR and AuC (H-Interface)
When an HLR receives arequest for authentication and ciphering data for aMobile Subscriber and it does not hold the

requested data, the HLR requests the data from the AuC. The protocol used to transfer the data over thisinterfaceis not
standardised.

6.4.3.3 Reference Point HSS — R-SGW (Mh Reference Point)

This interface supports the exchange of mobility management and subscription data information between HSS and R99
and 2G networks. Thisis required to support Release 2000 network users who are roaming in R99 and 2G networks.
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6a PLMN specific interfaces

6a.l GCR-specific interface

6a.1.1 Interface between the MSC and its associated GCR (l-interface)

The GCR is the management data base for the voice group or broadcast callsin the area controlled by the associated
MSC(s). Whenever the MSC needs data related to a requested voice group or broadcast call it interrogates the GCR to
obtain the respective voice group or broadcast call attributes. The protocol used to transfer the data over thisinterface is
not standardized.

6a.2 SIWFS-specific interface

6a.2.1 Interface between MSC and SIWFS (K-Interface)

The K interface is used between MSC and SIWFS and is specified in GSM Technical specification 03.54.

6a.3 LCS-specific interfaces

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

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

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

6a.3.2 Interface between MSC and SMLC (Ls-interface)

The MSC -SMLC interface is used to exchange data needed by the SML C to select a positioning method and compute a
location estimate. The MSC provides the MS's location capabilities 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.

6a.3.4 Interface between GMLC and HLR (Lh-interface)
Thisinterfaceis used by the GMLC to retrieve the VM SC 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.3.3 Interface between SMLC and MSC/VLR (Ls-interface)

In GSM, an NSS based SML C supports positioning of atarget MS via signaling on the Ls interface to the visited MSC.
Signalling on this interface uses BSSAP-LE, which is specified in GSM 09.31.

In UMTS, the Lsinterface is not standardized, because the SMLC functionality isincluded in SRNC.

6a.3.4 Interface between BSC and SMLC (Lb-interface)

In GSM, a BSS based SMLC supports positioning via signaling on the Lb interface to the BSC serving the target MS.
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Signalling on thisinterface uses BSSAP-LE, which is specified in GSM 09.31.

In UMTS, the Lb interface is not standardized, because the SMLC functionality isincluded in SRNC.

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

In GSM, both NSS and BSS-based SMLCs 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 GSM 09.31, and SMLCPP, which is specified in
GSM 08.31.

In UMTS, the SMLC functionality isincluded in SRNC and the lur 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 LCSis defined in 24.071.

6a.4 CAMEL-specific interfaces

The CAMEL-specific interfaces are detailed in 23.078 [10c]. These interfaces are.

6a.4.1 GMSC - gsmSSF interface

Thisisan interna interface. The interface is described in the specification to make it easier to understand the handling
of Detection Points (arming/disarming of DPs, DP processing etc.).

6a.4.2 gsmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control acall in acertain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for
instructions to the gsmSCF.

6a.4.3 MSC - gsmSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

6a.4.4 gsmSCF - HLR interface

Thisinterface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may
refuse to provide the information requested by the gsmSCF.

Thisinterfaceis also used for USSD operations, both for gsmSCF-initiated dialogues and M S-initiated dialogues
(relayed viaHLR). It is a network operator option whether to support or not USSD operations on this interface.

6a.4.5 gsmSCF - gsmSRF interface

Thisinterface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users.

6a.4.6 MSC - gsmSCF interface

Thisinterface is used by the MSC to send supplementary service invocation notifications to the gsmSCF.
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6a.5 CBS-specific interfaces

6a.5.1 Interface between the CBC and RNS (lu_BC Interface)
The interface between the CBC and the RNS is specified in the 25.41x-series of 3G Technical Specifications.
The CBC-RNS interface is used to carry information concerning:

- the CBS messages itself; and

- CBSdedlivery parameter.

6a.6  Number portability specific interfaces

6a.6.1 IN-based solution

6a.6.1.1 NPDB to MSC interface

Upon receiving an ISUP 1AM, the (gateway or visited) MSC send a database query to the NPDB as aresult of analysis
of the received MSISDN. The MSISDN isincluded in the query to the NPDB. The NPDB determines whether the
MSISDN is ported or not. If not, it responds back to the M SC to continue the normal call setup procedure for MT calls
(optionally providing the Routing Number). If it is ported, the NPDB responds back to the M SC with a Routing Number
pointing out the Subscription network.

6a.6.2 Signalling Relay-based solution

6a.6.2.1 GMSC to MNP-SRF interface

Upon receiving an ISUP |AM, the gateway M SC sends a routing interrogation to the MNP-SRF, which in turn will
perform one of the actions, described in subclause 4a.7, depending on the portability status of the subscriber and the
network configuration. For more details see TS 23.066.

6a.6.2.2 MNP-SRF to HLR interface
When the MNP-SRF receives a routing interrogation from the GMSC or an interrogating network entity (non/call

related signalling), and it determines that the subscriber is not ported or it has been ported from another network, the
MNP-SRF relays the message to the HLR.

6a.7 IP Multimedia CN 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 reguire information transfer between CSCF and HSS are

1) Proceduresrelated to Serving CSCF assignment

2) Proceduresrelated to routing information retrieval from HSS to CSCF

3) Proceduresrelated to UE-HSS infromation tunneling via CSCF

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

Thisinterface is to allow UE to communicate with the CSCF e.g.
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- register with a CSCF,

- Cdl 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 GM SC 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 extens ons/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 alocated 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
rel ocation/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

Thisis an |P interface between CSCF and | P networks. This interface is used, for example, to receive acall request
from another Vol P 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)

Thisis an interface between the CSCF and R-SGW.
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6a.7.8 Reference Point CSCF — CSCF (Mw Reference Point)

The interface alows 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 GM SC Server to the SCP.

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

7 Interface to external networks

The interfaces with fixed networks, including dedicated networks, are described in the 09-series of GSM Technical
Specifications and in the 29-series of TS Technical Specification.

7.1 Interface between the fixed networks and the MSC

The MSC is based on anormal ISDN exchange. It has, for call control, the same interface as the fixed network
exchanges. The signalling interface considered in the GSM Technical Specificationsis related to the signalling system
No. 7 User Parts TUP and I SUP associated to the circuits used for incoming and outgoing calls.

7.2 Interface between GGSN and external data networks
(Gi-interface)

Thisinterface connects the PLMN to external public or private packet data networks.

Gi isthe Reference Point between GGSN and Multimedia | P Networks

7.3 Interface between GMLC and external LCS Client
(Le-interface)

Thisinterface connects the PLMN to the external LCS Client.
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