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Foreword 
This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP). 

The contents of the present document are subject to continuing work within the TSG and may change following formal 
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

x the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change control. 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 

Introduction 
This document presents the possible architectures of the 3GPP System covering both UTRAN and GERAN radio access 
technologies. In addition, this document also includes the Evolved Packet System providing support for E-UTRAN 
radio access technology in addition to UTRAN and GERAN radio access technologies. As well as providing support for 
E-UTRAN, UTRAN and GERAN radio access technologies, the Evolved Packet System also provides support for non-
3GPP access technologies making it possible for these technologies to interwork with the 3GPP specified Evolved 
Packet Core network. The configuration of non-3GPP access networks using EPS is not within the scope of 3GPP 
specification. 

This document also presents the architecture for the IP Multimedia Subsystem common to 3GPP and other access 
systems such as Fixed Broadband and those specified by 3GPP2 and provide architecture for interworking and session 
continuity between IMS and Circuit Switched systems. 

Clause 3 of the document contains the definition of the PLMN entities. 

Clause 4 of the document contains the description of the basic entities of the PLMN, and clause 4a contains the 
description of the specific entities of the PLMN. 

Clause 5 of the document contains the configuration of the PLMN. 

Clauses 6, 6a and 7 of the document contain the PLMN's basic and specific interfaces and reference points and the 
PLMN's interfaces towards other networks. 
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1 Scope 
This document offers an overview of the 3GPP PLMN and its architectures and configuration. The configuration and 
the functional entities of the PLMN and the interfaces between them are described on a general level in order to cope 
with possible implementations. These descriptions include interfaces between and within the core networks, the access 
networks, the user equipment, different service platforms, different domains and subsystems, and functional entities 
within domains and subsystems. 

This document covers different architectural aspects with varying level of detail. In general, other specifications shall be 
referred to for further details; these specifications enable the reader to acquire the full understanding of a system or 
service feature. 

Note that this document does not cover, or even list, all features of PLMNs. 

2 References 
The following documents contain provisions which, through reference in this text, constitute provisions of the present 
document. 

¶ References are either specific (identified by date of publication, edition number, version number, etc.) or 
non-specific. 

¶ For a specific reference, subsequent revisions do not apply. 

¶ For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including 
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same 
Release as the present document. 

[1] [void] 

[1a] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

[2] 3GPP TS 22.016: "International Mobile station Equipment Identities (IMEI)". 

[2a] 3GPP TS 22.060: "General Packet radio Service (GPRS); Service description; Stage 1". 

[2b] 3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1". 

[2c] 3GPP TS 22.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL); 
Service description, Stage 1". 

[3] 3GPP TS 23.003: " Numbering, addressing and identification". 

[4] 3GPP TS 22.127: "Open Service Access (OSA)". 

[5] 3GPP TS 23.008: "Organization of subscriber data". 

[6] 3GPP TS 23.009: "Handover procedures". 

[7] 3GPP TS 23.012: "Location Management Procedures". 

[8] 3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)". 

[9] [void] 

[9a] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2". 

[10] [void] 

[10a] 3GPP TS 43.064: "Digital cellular telecommunication system (Phase 2+); General Packet Radio 
service (GPRS); Overall description of the GPRS radio interface; Stage 2". 
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[10b] 3GPP TS 25.305: "Stage 2 Functional Specification of UE Positioning in UTRAN". 

[10c] 3GPP TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 
3 - Stage 2". 

[10d] 3GPP TS 43.059: "Functional Stage 2 Description of Location Services in GERAN"[11] ITU-T 
Recommendation Q.1214 (05/1995): "Distributed Functional Plane for Intelligent Network CS-1". 

[11a] 3GPP TS 23.101: "General UMTS Architecture". 

[11b] 3GPP TS 23.110: "UMTS Access Stratum); Services and Functions". 

[12] 3GPP TS 24.002: "GSM - UMTS Public Land Mobile Network (PLMN) access reference 
configuration". 

[13] 3GPP TS 48.001: "Base Station System - Mobile-services Switching Centre (BSS - MSC) 
interface; General aspects". 

[14] 3GPP TS 48.002: "Base Station System - Mobile-services Switching Centre (BSS - MSC) 
interface; Interface principles". 

[14a] 3GPP TS 25.410: "UTRAN Iu Interface: general aspects and principles". 

[15] 3GPP TS 48.004: "Base Station System - Mobile-services Switching Centre (BSS - MSC) 
interface Layer 1 specification". 

[16] 3GPP TS 48.006: "Signalling transport mechanism specification for the Base Station System - 
Mobile-services Switching Centre (BSS - MSC) interface". 

[17] 3GPP TS 48.008: "Mobile-services Switching Centre - Base Station System (MSC - BSS) 
interface; Layer 3 specification". 

[18] [void] 

[19] 3GPP TS 48.051: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface; 
General aspects". 

[20] 3GPP TS 48.052: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface; 
Interface principles". 

[21] 3GPP TS 48.054: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface; 
Layer 1 structure of physical circuits". 

[22] 3GPP TS 48.056: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface; 
Layer 2 specification". 

[23] 3GPP TS 48.058: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface; 
Layer 3 specification". 

[24] 3GPP TS 48.060: "In-band control of remote transcoders and rate adaptors for full rate traffic 
channels". 

[25] 3GPP TS 48.061: "In-band control of remote transcoders and rate adaptors for half rate traffic 
channels". 

[26] 3GPP TS 29.002: "Mobile Application Part (MAP) specification". 

[27] 3GPP TS 22.228: "Service requirements for the IP Multimedia Core Network Subsystem". 

[28] 3GPP TS 23.207: "End-to-end Quality of Service (QoS) concept and architecture". 

[29] [void]. 

[30] [void]. 
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[31] 3GPP TS 29.007: "General requirements on interworking between the Public Land Mobile 
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched 
Telephone Network (PSTN)". 

[32] 3GPP TS 29.010: "Information element mapping between Mobile Station - Base Station System 
(MS – BSS) and Base Station System - Mobile-services Switching Centre (BSS - MSC); 
Signalling procedures and the Mobile Application Part (MAP)". 

[33] 3GPP TS 29.011: "Signalling interworking for supplementary services". 

[34] 3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2". 

[35] 3GPP TR 41.103: "GSM Release 5 specifications". 

[36] 3GPP TR 43.051: "Technical Specification Group GSM/EDGE Radio Access Network; Overall 
description, Stage 2". 

[37] 3GPP TS 23.226: "Global Text Telephony (GTT); Stage 2". 

[38] 3GPP TS 26.226: "Cellular Text Telephone Modem; General Description". 

[39] 3GPP TS 23.016:"Subscriber data management; Stage 2". 

[40] 3GPP TS 23.066: "Support of Mobile Number Portability (MNP); Technical realization; Stage 2". 

[41] 3GPP TS 43.068: "Voice Group Call Service (VGCS); Stage 2". 

[42] 3GPP TS 43.069: "Voice Broadcast Service (VBS); Stage 2". 

[43] 3GPP TS 23.205: "Bearer independent circuit switched core network; Stage 2". 

[44] 3GPP TS 48.014: "Base Station System (BSS) – Serving GPRS Support Node (SGSN) interface; 
Gb interface Layer 1". 

[45] 3GPP TS 48.016: "Base Station System (BSS) – Serving GPRS Support Node (SGSN) interface; 
Network service". 

[46] 3GPP TS 48.018: "Base Station System (BSS) – Serving GPRS Support Node (SGSN); BSS 
GPRS Protocol (BSSGP)". 

[47] 3GPP TS 48.031: "Serving Mobile Location Centre – Serving Mobile Location Centre (SMLC –
SMLC); SMLCPP specification". 

[48] 3GPP TS 29.016: "Serving GPRS Support Node (SGSN) – Visitor Location Register (VLR); Gs 
interface network service specification". 

[49] 3GPP TS 29.018: "Serving GPRS Support Node (SGSN) – Visitor Location Register (VLR); Gs 
interface Layer 3 specification". 

[50] 3GPP TS 49.031: "Network Location Services (LCS); Base Station System Application Part LCS 
extension (BSSAP-LE)". 

[51] 3GPP TS 29.060: "GPRS Tunnelling Protocol (GTP) across the Gn and Gp Interface". 

[52] ITU-T Recommendation H.248: "Gateway Control Protocol". 

[53] ITU-T Recommendation E.164: "The International public telecommunication numbering plan". 

[54] ITU-T Recommendation H.323: "Packet-based multimedia communications systems". 

[55] 3GPP TS 44.071: "Mobile radio interface layer 3 Location Services (LCS) specification". 

[56] 3GPP TS 23.271: "Functional stage 2 description of LCS". 

[57] ITU-T Recommendation I.363-2 :"B-ISDN ATM Adaptation Layer (AAL) type 2 specification". 

[58] ITU-T Recommendation H.245: "Control protocol for multimedia communication". 
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[59] IETF RFC 768: "User Datagram Protocol". 

[60] IETF RFC 1889: "RTP: A Transport Protocol for Real-Time Applications". 

[61] IETF RFC 3261: "SIP: Session Initiation Protocol". 

[62] OMA MLP TS: "Mobile Location Protocol", [http://www.openmobilealliance.org/]. 

[63] 3GPP TS 29.198: "Open Service Access (OSA) Application Programming Interface (API)". 

[64] 3GPP TS 33.210: "3G Security; Network Domain Security; IP network layer security". 

[65] 3GPP TS 23.236: "Intra Domain Connection of RAN Nodes to Multiple CN Nodes". 

[66] 3GPP TS 25.453: "UTRAN Iupc interface PCAP signalling". 

[67] 3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking". 

[68] 3GPP TS 23.141: "Presence Service; Architecture and functional description". 

[69] OMA RLP TS: "Roaming Location Protocol", [http://www.openmobilealliance.org/]. 

[70] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional 
description". 

[71] 3GPP TS 23.240: "3GPP Generic User Profile (GUP); Architecture (Stage 2)". 

[72] 3GPP TS 33.222: "Generic Authentication Architecture (GAA); Access to network application 
functions using Hypertext Transfer Protocol over Transport Layer Security (HTTPS)". 

[73] 3GPP TS 23.203: "Policy Control and Charging Architecture (Stage 2)". 

[74] 3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions". 

[75] 3GPP TS 23.204: "Support of Short Message Service (SMS) over generic 3GPP Internet Protocol 
(IP) access". 

[76] 3GPP TS 23.401:"General Packet Radio Service (GPRS) enhancements for Evolved Universal 
Terrestrial Radio Access Network (E-UTRAN) access". 

[77] 3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses". 

[78] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal 
Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2". 

[79] 3GPP TS 36.401: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); 
Architecture description". 

[80] Open Mobile Alliance, OMA ERP SUPL V2.0: "Secure User Plane Location Enabler Release 
Package", (http://www.openmobilealliance.org). 

[81] 3GPP TS 23.272: "Circuit Switched Fallback in Evolved Packet System; Stage 2". 

[82] 3GPP TS 29.118: "Mobility Management Entity (MME) – Visitors Location Register (VLR) SGs 
interface specification". 

[83] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2". 

[84] 3GPP TS 33.107: "3G security; Lawful interception architecture and functions". 

[85] 3GPP TS 32.240: "Telecommunication management; Charging management; Charging 
architecture and principles". 

[86] 3GPP TS 29.272: "MME Related Interfaces Based on Diameter Protocol". 

[87] 3GPP TS 33.401:"3GPP System Architecture Evolution (SAE); Security architecture". 
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[88] 3GPP TS 33.402: "3GPP System Architecture Evolution (SAE); Security aspects of non-3GPP 
accesses". 

[89] 3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); 
Stage 3". 

[90] 3GPP TS 29.274: "General Packet Radio Service (GPRS); Evolved GPRS Tunnelling Protocol 
(eGTP) for EPS". 

[91] 3GPP TS 29.280: "Evolved Packet System (EPS); 3GPP Sv interface (MME to MSC, and SGSN 
to MSC) for SRVCC". 

[92] 3GPP TS 29.213: "PCC Signalling Flows and Mapping Tables". 

[93] 3GPP TS 29.275: "Proxy Mobile IPv6 (PMIPv6) based Mobility and Tunnelling protocols; 
Stage 3". 

[94] 3GPP TS 24.304: "Mobility management based on Mobile IPv4; User Equipment (UE) - foreign 
agent interface; Stage 3". 

[95] 3GPP TS 24.303: "Mobility management based on Dual-Stack Mobile IPv6; Stage 3". 

[96] 3GPP TS 29.273: "Evolved Packet System (EPS); 3GPP EPS AAA interfaces". 

[97] 3GPP TS 24.302: "Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access 
networks". 

[98] 3GPP TS 2x.xxz: "SBc protocol". 

[99] 3GPP TS 29.212: "Policy and Charging Control over Gx reference point". 

[100] 3GPP TS 29.214: "Policy and Charging Control over Rx Interface". 

[101] 3GPP TS 32.251:"Telecommunication management; Charging management; Packet Switched (PS) 
domain charging". 

[102] IETF RFC 4006: "Diameter Credit-Control Application". 

[103] 3GPP TS 29.215: "Policy and Charging Control over S9 Interface". 

[104] 3GPP TS 29.061: "Interworking between PLMN supporting packet based services and PDN". 

[105] 3GPP TS 29.21y: "Policy and Charging Control over Gxx reference point". 

[106] 3GPP2 A.S0008-C: "Interoperability Specification (IOS) for High Rate Packet Data (HRPD) 
Radio Access Network Interfaces with Session Control in the Access Network". 

[107] 3GPP2 C.S0087 0: "E UTRAN - HRPD and CDMA2000 1x Connectivity and Interworking: Air 
Interface Aspects". 

[108] 3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging 
System (OCS): Applications and interfaces". 

[109] 3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data 
Record (CDR) transfer". 

[110] 3GPP TS 23.292: "IP Multimedia Subsystem (IMS) Centralized Services". 

[111] 3GPP TS 23.237: "IP Multimedia Subsystem (IMS) Service Continuity". 

[112] 3GPP TS 23.327: "Mobility between 3GPP-Wireless Local Area Network (WLAN) Interworking 
and 3GPP Systems". 

[113] 3GPP TS 23.218: "IP Multimedia (IM) session handling; IM call model; Stage 2". 

[114] 3GPP TS 25.467: "UTRAN architecture for 3G Home Node B (HNB); Stage 2". 

[115] 3GPP TS 25.468: "UTRAN Iuh Interface RANAP User Adaption (RUA) signalling". 
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[116] 3GPP TS 25.469: "UTRAN Iuh interface Home Node B (HNB) Application Part (HNBAP) 
signalling". 

[117] 3GPP TS 24.285: "Allowed Closed Subscriber Group (CSG) List; Management Object (MO)". 

[118] 3GPP TS 31.102: "Characteristics of the Universal Subscriber Identity Module (USIM) 
application". 

3 Definitions and abbreviations 
In addition to the abbreviations given in the remainder of this clause others are listed in TR 21.905 [1a]. 

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

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 networks (e.g. ISDN, corporate and public PDNs, etc); it is a 
collection of MSCs areas in CS domain and SGSN areas for GPRS and SGSN or MME areas for EPC in PS domain 
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 a PLMN for call set-up in CS domain. The GGSN and the SGSN 
are the functional interfaces between the fixed networks and a PLMN for packet transmission in GPRS PS domain. In 
case of EPC PS Domain, the PDN-GW, Serving-GW and the SGSN and the MME are the functional interfaces between 
the fixed networks and a PLMN for packet transmission. 

Functionally the PLMNs may be regarded as independent telecommunications 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 MSCs/SGSNs/MMEs 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 [11a] and TS 23.110 [11b]. The CN is logically divided into a CS domain, a PS domain and an 
IM subsystem, as defined in next clause. The AN are GERAN (also called BSS for GSM), UTRAN (also called RNS), 
E-UTRAN, as defined in clause "The Access Network". 

3.3 Circuit Switched (CS) and Packet Switched (PS) Domains 
The CN is constituted of a Circuit Switched (CS) domain and a Packet Switched (PS) domain (which includes GPRS 
and EPC). These two domains differ by the way they support user traffic, as explained below. 

These two domains are overlapping, i.e. they contain some common entities. A PLMN can implement only one domain 
or both domains. 

3.3.1 CS Domain 
The CS domain refers to the set of all the CN entities offering "CS type of connection" for user traffic as well as all the 
entities supporting the related signalling. A "CS type of connection" is a connection for which dedicated network 
resources are allocated at the connection establishment and released at the connection release. 

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 clause) are common to the 
CS and to the PS domains. In case of E-UTRAN access, there is no support for CS Domain. 
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3.3.2 PS Domain 
The PS domain refers to the set of all the CN entities offering "PS type of connection" for user traffic as well as all the 
entities supporting the related signalling. A "PS type of connection" transports the user information using autonomous 
concatenation of bits called packets: each packet can be routed independently from the previous one. 

The entities specific to the PS domain are the GPRS specific entities, i.e. SGSN and GGSN and EPS specific entities, 
i.e. PDN GW, S-GW, MME, SGSN. 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 clause) are common to the CS and to the PS 
domains. 

3.3a IP Multimedia subsystem (IMS) 
The IM subsystem comprises all CN elements for provision of IP multimedia services comprising audio, video, text, 
chat, etc. and a combination of them delivered over the PS domain. The entities related to IMS are CSCF, MGCF, 
MRF, etc. as defined in the stage 2 of the IM subsystem TS 23.228 [34]. See TS 22.228 [27] for some service examples 
of IMS. 

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

The location register is handled by the following entities. 

- The Home 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. For EPS, the HLR functionality is provided via HSS. 

- The Visitor Location Register (VLR). 

The Visitor Location Register (VLR) is the 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 a roaming mobile station currently located 
in its area. 

- The Serving GPRS Support Node (SGSN). 

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

The SGSN is needed only in a PLMN which supports PS Domain with GERAN or UTRAN access. 

- The Gateway GPRS Support Node (GGSN). 

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

The GGSN is needed only in a PLMN which supports GPRS with GERAN or UTRAN access. 

- The Mobility Management Entity (MME). 

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

- The Packet Data Network Gateway (PDN GW). 

The location register function in the PDN GW stores subscriber information and routeing information (needed to tunnel 
packet data traffic destined for an EPS UE to the Serving GW, where the UE is registered in the MME, in the SGSN or 
in the 3GPP AAA server in case of non-3GPP access) for each subscriber for which the PDN-GW has at least one PDN 
connection active. 
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3.5 Cell 
The cell is an area of radio coverage identified by a Base station identification as defined in TS 23.003 [3]. 

3.6 Base Station Controller (BSC) area 
The Base Station Controller (BSC) area is an area of radio coverage consisting of one or more cells controlled by one 
BSC. The boundaries of a BSC area and a location area are independent; a location 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) area is an area of radio coverage consisting of one or more cells controlled by 
one RNC. The boundaries of a RNC area and a location area are independent; a location 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 area in which a mobile station may move freely without updating the VLR. A 
location area includes one or several GERAN/UTRAN cells. 

3.9 Routing Area (RA) 
The Routing Area (RA) is defined as an area in which a mobile station, in certain operation modes, may move freely 
without updating the SGSN. A routing area includes one or several GERAN/UTRAN cells. A RA is always contained 
within a location area. 

3.9a Tracking Area (TA) 
A Tracking Area (TA) includes one or several E-UTRAN cells. The network allocates a list with one or more TAs to 
the UE . In certain operation modes, the UE may move freely in all TAs of the list without updating the MME. 

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

3.11 VLR area 
The VLR area is the part of the network controlled by a VLR. A VLR area may consist of one or several MSC areas. 

3.12 SGSN area 
The SGSN area is the part of the network served by an SGSN. An SGSN area may consist of one or several routing 
areas. An SGSN area may also consist of one or several BSC areas. There need not be a one to one relationship between 
SGSN area and 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 area for 
an unrestricted mobile subscriber. A regional subscription area may be contained within the service area of a single 
PLMN, or may lie within the service areas of two or more PLMNs. Each regional subscription area consists of one or 
more zones; each zone is contained within the service area of a PLMN. 
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The definition of a mobile subscriber's regional subscription area is stored within the HLR/HSS per National 
Destination Code(s) (NDC) of a PLMN and is transferred to the VLRs and/or SGSNs/MMEs of that PLMN. The VLR 
and/or SGSN/MME evaluates this information to extract the restricted or accessible MSC and/or SGSN/MME areas and 
location areas to which the mobile subscriber is allowed to roam. The VLR and/or SGSN/MME inform the HLR/HSS if 
an entire MSC and/or SGSN/MME area is restricted. 

Zones for Regional Subscription and their handling are defined in TS 23.003 [3], TS 23.008 [5] and TS 29.002 [26] and 
TS 29.272 [86] for EPC. 

3.14 Service area 
The service area is 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 PLMNs. 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 a list of all mobile 
stations located within that service area. 

3.15 Group call area 
The group call area is 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) call is distributed. The composition of a group call area is 
predefined in the network. The group call area may include cells of more than one MSC area and cells of more than one 
PLMN. 

3.15a MME Area 
The MME area is the part of the network served by an MME. An MME area consists of one or several Tracking Areas. 
All cells served by an eNodeB are included in an MME Area. There is no one to one relationship between an MME 
Area and an MSC/VLR area. Multiple MMEs may have the same MME Area as described in clause "Pool-area". MME 
Areas may overlap each other. 

3.16 Pool-area 
A pool area is an area where Intra Domain Connection of RAN Nodes to Multiple CN Nodes is applied. Within a pool-
area an MS may roam without need to change the serving Core Network (CN) node. A pool-area is served by one or 
more CN nodes in parallel. 

3.17 Serving GW Service Area 
A Serving GW Service Area is the part of the network served by single Serving GW. Serving GW Service Areas consist 
of one or several complete Tracking Areas. All cells served by an eNodeB are included in an Serving GW Service 
Area .Serving GW Service Areas may overlap each other. There is no one to one relationship between an MME Area 
and a Serving GW Service Area. 

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. 
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4.1 The Core Network (CN) entities 

4.1.1 Entities common to the PS and CS domains 

4.1.1.1 The Home Subscriber Server (HSS) 

The 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. 

A Home Network may contain one or several HSSs: it depends on the number of mobile subscribers, on the capacity of 
the equipment and on the organisation of the network. 

As an example, the HSS provides support to the call control servers in order to complete the routing/roaming 
procedures by solving authentication, authorisation, naming/addressing resolution, location dependencies, etc. 

The HSS is responsible 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: the HSS supports the user registration, and stores inter-system 
location information, etc.; 

- User profile information. 

The HSS also generates User Security information for mutual authentication, communication integrity check and 
ciphering. 

Based on this information, the HSS also is responsible to support the call control and session management entities of the 
different Domains and Subsystems (defined in section 3.3 and 3.3a) of the operator as shown in figure 0-a. 
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Figure 0-a: Example of a Generic HSS structure and basic interfaces 

The 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: 

- IP multimedia functionality to provide support to control functions of the IM subsystem such as the CSCF. It is 
needed to enable subscriber usage of the IM CN subsystem services. This IP multimedia functionality is 
independent of the access network used to access the IM CN subsystem. 
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- The subset of the HLR/AUC functionality required by the PS Domain (GPRS and EPC). 

- The subset of the HLR/AUC functionality required by the CS Domain, if it is desired to enable subscriber access 
to the CS Domain or to support roaming to legacy GSM/UMTS CS Domain networks. 

The HSS is considered as GUP Data Repository for IM CN Subsystem user related data. The RAF (Repository Access 
Function) provides the Rp reference point as described in TS 23.240 [71]. 

The organisation of the subscriber data is outlined in TS 23.008 [5]. It also indicates which numbers, addresses and 
identifiers specified in TS 23.003 [3] are stored in HSS. 

4.1.1.1.1 The Home Location Register (HLR) 

The HLR is shown in the Reference Architecture up to and including Rel-4. 

The HLR can be considered a subset of the HSS that holds the following functionality: 

- The functionality required to provide support to PS Domain entities such as the SGSN, MME and GGSN, 
through the Gr, S6a, S6dand Gc interfaces and the 3GPP AAA Server for EPS in case of non-3GPP access via 
SWx and for the I-WLAN through the D'/Gr' interface. It is needed to enable subscriber access to the PS Domain 
services. 

- The functionality required to provide support to CS Domain entities such as the MSC/MSC server and 
GMSC/GMSC server, through the C and D interfaces. It is needed to enable subscriber access to the CS Domain 
services and to support roaming to legacy GSM/UMTS CS Domain networks. 

4.1.1.1.2 The Authentication Centre (AuC) 

The AuC is shown in the Reference Architecture up to and including Rel-4. 

The AuC can be considered a subset of the HSS that holds the following functionality for the CS Domain and PS 
Domain: 

- The AuC is associated with an HLR and stores an identity key for each mobile subscriber registered with the 
associated HLR. This key is used to generate security data for each mobile subscriber: 

- data which are used for mutual authentication of the International Mobile Subscriber Identity (IMSI) and the 
network; 

- a key used to check the integrity of the communication over the radio path between the mobile station and the 
network; 

- a key used to cipher communication over the radio path between the mobile station and the network. 

- The AuC communicates only with its associated HLR over a non-standardised interface denoted the H-interface. 
The HLR requests the data needed for authentication and ciphering from the AuC via the H-interface, stores 
them and delivers them to the VLR and SGSN and MME which need them to perform the security functions for 
a mobile station. 

4.1.1.1.3 HSS logical functions 

This section provides a high level and not exhaustive description of HSS functionality. 
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Figure 0.b: HSS logical functions 

- Mobility Management 

 This function supports the user mobility through CS Domain, PS Domain and IM CN subsystem. 

- Call and/or session establishment support 

 The HSS supports the call and/or session establishment procedures in CS Domain, PS Domain and IM CN 
subsystem. For terminating traffic, it provides information on which call and/or session control entity currently 
hosts the user. 

- User security information generation 

- The HSS generates user authentication, integrity and ciphering data for the CS and PS Domains and for the IM 
CN subsystem. User security support 

 The HSS supports the authentication procedures to access CS Domain, PS Domain and IM CN subsystem 
services by storing the generated data for authentication, integrity and ciphering and by providing these data to 
the appropriate entity in the CN (i.e. MSC/VLR, SGSN, MME, 3GPP AAA Server or CSCF). 

- User identification handling 

 The HSS provides the appropriate relations among all the identifiers uniquely determining the user in the system: 
CS Domain, PS Domain and IM CN subsystem (e.g. IMSI and MSISDNs for CS Domain; IMSI, MSISDNs and 
IP addresses for PS Domain, private identity and public identities for IM CN subsystem). 

- Access authorisation 

 The HSS authorises the user for mobile access when requested by the MSC/VLR, SGSN, MME, 3GPP AAA 
Server or CSCF, by checking that the user is allowed to roam to that visited network. 
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- Service authorisation support 

 The HSS provides basic authorisation for MT call/session establishment and service invocation. Besides, the 
HSS updates the appropriate serving entities (i.e., MSC/VLR, SGSN, MME, 3GPP AAA Server, CSCF) with the 
relevant information related to the services to be provided to the user. 

- Service Provisioning Support 

- The HSS provides access to the service profile data for use within the CS Domain, PS Domain and/or IM CN 
subsystem. Application Services and CAMEL Services Support (for GERAN and UTRAN access). 

 The HSS communicates with the SIP Application Server and the OSA-SCS to support Application Services in 
the IM CN subsystem. It communicates with the IM-SSF to support the CAMEL Services related to the IM CN 
subsystem. It communicates with the gsmSCF to support CAMEL Services in the CS Domain and GPRS PS 
Domain (for GERAN and UTRAN access). 

Editor's Note: CAMEL support for GERAN/UTRAN via EPS (i.e. for S4 SGSN) is FFS. 

- GUP Data Repository 

 The HSS supports the storage of IM CN Subsystem user related data, and provides access to these data through 
the Rp reference point. 

4.1.1.2 The Visitor Location Register (VLR) 

A mobile station roaming in an MSC area or within a GERAN/UTRAN pool-area is controlled by a Visitor Location 
Register. When a Mobile Station (MS) enters a new location area it starts a registration procedure. An MSC in charge of 
that area notices this registration and transfers to a Visitor Location Register the identity of the location area where the 
MS is situated. If this MS is not yet registered in the VLR, the VLR and the HLR exchange information to allow the 
proper handling of CS calls involving the MS. 

A VLR may be in charge of one or several MSC areas. 

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

- the International Mobile Subscriber Identity (IMSI); 

- the Mobile Station International ISDN number (MSISDN); 

- the Mobile Station Roaming Number (MSRN), see TS 23.003 [3] for allocation principles; 

- the Temporary Mobile Station Identity (TMSI), if applicable; 

- the Local Mobile Station Identity (LMSI), if used; 

- the location area where the mobile station has been registered; 

- the identity of the SGSN where the MS has been registered. Only applicable to PLMNs supporting GPRS and 
which have a Gs interface between MSC/VLR and SGSN; 

- the last known location and the initial location of the MS; 

- the identity of the MME where the MS has been registered. Only applicable to PLMNs supporting EPC and CS 
Fallback and which have a SGs interface between MSC/VLR and MME. 

The VLR also contains supplementary service parameters attached to the mobile subscriber and received from the HLR. 
The organisation of the subscriber data is outlined in TS 23.008 [5]. 




