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1. Introduction 
 
1.1. Scope 
 
This document defines the access tile architecture for the 3GPP Evolved Packet System 
(EPS) service. It includes the network attachment procedure for various access network 
configurations and the derivation of location information. It also includes bandwidth / QoS 
management of the media path. 
 
 
1.2. References 
 
[1] Not Used 
 
[2]  Not Used  
 
[3] Not Used  
 
[4] 3GPP TS 23.002: "Network Architecture" 
 
[5] 3GPP TS 23.203:  "Policy Control and Charging Architecture" 
 
[6] 3GPP TS 25.430:  "UTRAN Iub Interface: general aspects and principles" 
 
[7] 3GPP TS 35.431:  "UTRAN Iub interface Layer 1" 
 
[8] 3GPP TS 25.432:  "UTRAN Iub interface: signalling transport" 
 
[9] 3GPP TS 25.433:  "UTRAN Iub interface Node B Application Part (NBAP) 

signaling" 
 
[10] 3GPP TS 25.434:  "UTRAN Iub interface data transport and transport signalling for 

Common Transport Channel data streams" 
 
[11] 3GPP TS 25.435:  "UTRAN Iub interface user plane protocols for Common 

Transport Channel data streams" 
 
[12] 3GPP TS 25.410:  "UTRAN Iu interface: General aspects and principles" 
 
[13] 3GPP TS 25.411:  "UTRAN Iu interface layer 1" 
 
[14] 3GPP TS 25.412:  "UTRAN Iu interface signalling transport" 
 
[15] 3GPP TS 25.413:  "UTRAN Iu interface Radio Access Network Application Part 

(RANAP) signaling" 
 
[16] 3GPP TS 25.414:  "UTRAN Iu interface data transport and transport signaling" 
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[17] 3GPP TS 25.415:  "UTRAN Iu interface user plane protocols" 
 
[18] 3GPP TS 25.420:  "UTRAN Iur interface general aspects and principles" 
 
[19] 3GPP TS 25.421:  "UTRAN Iur interface layer 1" 
 
[20] 3GPP TS 25.422:  "UTRAN Iur interface signalling transport" 
 
[21] 3GPP TS 25.423:  "UTRAN Iur interface Radio Network Subsystem Application Part 

(RNSAP) signaling" 
 
[22] 3GPP TS 25.424:  "UTRAN Iur interface data transport & transport signalling for 

Common Transport Channel data streams" 
 
[23] 3GPP TS 25.425:  "UTRAN Iur interface user plane protocols for Common Transport 

Channel data streams" 
 
[24] 3GPP TS 25.426:  "UTRAN Iur and Iub interface data transport & transport 

signalling for DCH data streams" 
 
[25] 3GPP TS 25.427:  "UTRAN Iur/Iub interface user plane protocol for DCH data 

streams" 
 
[26] 3GPP TS 29.060:  "General Packet Radio Service (GPRS); GPRS Tunnelling 

Protocol (GTP) across the Gn and Gp interface" 
 
[27] 3GPP TS 29.002:  "Mobile Application Part (MAP) specification" 
 
[28] 3GPP TS 23.401:  "General Packet Radio Service (GPRS) enhancements for Evolved 

Universal Terrestrial Radio Access Network (E-UTRAN) access" 
 
[29] void 
 
[30] msf.2008.160:  "Architectural Framework for the 3GPP Packet-Switched Access 

Tile" 
 
[31] 3GPP TS 36.420:  "Evolved Universal Terrestrial Radio Access Network (E-

UTRAN); X2 general aspects and principles" 
 
[32] 3GPP TS 36.421:  "Evolved Universal Terrestrial Radio Access Network (E-

UTRAN); X2 layer 1" 
 
[33] 3GPP TS 36.422:  "Evolved Universal Terrestrial Radio Access Network (E-

UTRAN); X2 signalling transport" 
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[34] 3GPP TS 36.423:  "Evolved Universal Terrestrial Radio Access Network (E-
UTRAN); X2 Application Protocol (X2AP) " 

 
[35] 3GPP TS 36.424:  "Evolved Universal Terrestrial Radio Access Network (E-

UTRAN); X2 data transport" 
 
[36] 3GPP TS 24.301:  "Non-Access-Stratum (NAS) protocol for Evolved Packet System 

(EPS); Stage 3" 
 
[37] 3GPP TS 29.274:  "3GPP Evolved Packet System (EPS); Evolved General Packet 

Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3" 
 
[38] 3GPP TS 29.281:  "General Packet Radio System (GPRS) Tunnelling Protocol User 

Plane (GTPv1-U)" 
 
[39] 3GPP TS 29.272:  "Evolved Packet System (EPS); Mobility Management Entity 

(MME) and Serving GPRS Support Node (SGSN) related interfaces based on 
Diameter protocol"  

 
[40] 3GPP TS 29.212:  "Policy and charging control over Gx reference point" 
 
[41] 3GPP TS 33.210: "3G security; Network Domain Security (NDS); IP network layer 

security" 
 
 
1.3. Definitions and Abbreviations 
 
1.3.1. Definitions 
The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", 
"SHOULD", "SHOULD NOT", "RECOMMENDED", “NOT RECOMMENDED”, "MAY", 
"OPTIONAL", “CONDITIONAL” and “IF” in this document are to be interpreted as 
described in the MSF Technical Committee Operating Procedures. 
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1.3.2. Abbreviations 
 

3GPP  Third Generation Partnership Project 
AF  Application Function 
BSC  Base Station Controller 
BSS  Base Station Subsystem 
BTS  Base Transceiver System  
GGSN  Gateway GPRS Support Node 
GPRS  General Packet Radio Service 
GTP  GPRS Tunnelling Protocol 
GTP-C  GTP Control 
GTP-U  GTP User 
HSS  Home Subscriber Server 
IMS  IP Multimedia System 
MAP  Mobile Application Part 
NGN  Next Generation Networks 
OFCS  Offline Charging System 
PCC  Policy and Charging Control 
PCEF  Policy and Charging Enforcement Function 
PCRF  Policy and Charging Rule Function 
PDSN  Packet Data Serving Node 
PLMN  Public Land Mobile Network 
PS  Packet Switched 
RANAP  Radio Access Network Application Part 
RNC  Radio Network Controller 
P-CSC  Proxy-Call Session Control 
PCRS  Policy Charging Rules Server 
RAN  Radio Access Network 
SGSN  Serving GPRS Support Node 
S-CSC  Serving-Call Session Control 
SBBC  Session Based Bearer Control 
UE or MS  User Equipment or Mobile Subscriber 
UMTS  Universal Mobile Telecommunications System 
 

 
2. Purpose 
This Access Network Tile is used to service a device that is IMS aware and attaches to an 
Evolved Packet System enabled network to offer traditional telephony / multimedia services 
within a converged NGN network.  Note that the EPS access tile provides access for 
terminals connecting via the LTE radio access, GERAN radio access, and UTRAN radio 
access.  Access for non-3GPP defined trusted/untrusted access technology (e.g. xDSL, WiFi 
access point, etc.) is FFS. 
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3. 3GPP Evolved Packet System (EPS) Access Tile Generic    
Architecture Overview 
 
The figure below is a representation of the network elements that help form the basis of a 
3GPP defined Evolved Packet System network that is capable of interworking with an IMS 
network and deliver IMS services to the end user.  The architecture is based on the principles 
defined in 3GPP TS 23.002 [4] and 3GPP TS 23.401 [28]. 
 
NOTE: In the Figures below, certain nodes may be physically collocated with each other.  
E.g. SGW collocated with PGW (in non-roaming scenarios), P-CSC in the access network 
collocated with S-SBG-NE in the MSF IMS Core Network.  The HSS is collocated with HSS 
in MSF IMS Core Network. 

 
Figure 1: 3GPP Evolved Packet System Access Tile Architecture (S4-SGSN) 
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Figure 2: 3GPP Evolved Packet System Access Tile Architecture (S4-SGSN) including 

Security Gateway 
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Figure 3: 3GPP Evolved Packet System Access Tile Architecture (Pre-Release 8 SGSN) 
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Figure 4: 3GPP Evolved Packet System Access Tile Architecture (Pre-Release 8 SGSN) 

including Security Gateway 

 
 
4. Trust Boundaries 
The 3GPP defined EPS Access Network tile SHALL be in the same trust domain as the IMS 
core network to which it is connected.  The signalling capability from the customer 
equipment is very limited thus restricting the ability of a user to adversely interact with the 
network. Within these constraints the customer equipment may also be regarded as part of 
the same trust domain.  The IP connectivity within the 3GPP EPS Access Tile COULD use 
the same address space as the core domain. 
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5. Element Definitions 
Definition of UTRAN components (Node B, RNC, and pre-Release 8 SGSN) are defined 
within the 3GPP PS Access Tile, see msf.2008.160 [30]. 
 
5.1. eNode B 
 
The eNode B is responsible for providing the air interface channels for the mobile handset to 
listen and attach. It enables delivery of mobile broadband data services and is connected to 
other eNode B's via the X2 interface in order to provide handover functionality.  X2 interface 
is defined within 3GPP TS 36.42x series [31] to [35]. 
 
The eNodeB provides the capability to backhaul both control plane (S1-MME) and user 
plane (S1-U) to the Evolved Packet Core.  S1 interface is defined within 3GPP TS 24.301 
[36]. 
 
5.2. S4-SGSN 
The S4-SGSN (Serving GPRS Support Node) supports the legacy access type for UTRAN 
and GERAN.   
 
As with the pre-Release 8 SGSN, the S4-SGSN delivers data packets to/from the UE within 
its geographical service area.  It is responsible for packet routing, mobility management, 
subscriber authentication, charging functions, and storage of subscription information and 
location information. 
 
The S4-SGSN communicates with the RNC (UTRAN) via the Iu-PS Interface as defined in 
section 3GPP TS 25.41x series [12] to [17].  Bearers are established for both the control 
plane (RANAP) and user plane (GTPv1-U). 
 
The S4-SGSN communicates with the HSS via the S6d interface as defined within 3GPP TS 
29.272 [39].  This is utilized for retrieving authentication information, storage of 
subscription information and location information 
 
The S4-SGSN is enhanced to support the S4 Interface which provides related control and 
mobility support between GPRS Core and the 3GPP Anchor function of SGW.  The control 
plane specifies a tunnel control and management protocol (GTPv2-C), allowing access to a 
packet data network for the UE.  GTPv2-C is defined in 3GPP TS 29.274 [37].  The user 
plane uses a tunneling mechanism (GTPv1-U) to deliver user data packets.  The tunneling 
mechanism is achieved by creation of a Packet Data Protocol (PDP) Context in the SGSN 
and the GGSN.  The PDP Context binds together both control and user plane and is utilized 
to transfer authentication procedures, allocation of an IP Address to the UE, download of 
Access Point Name, etc.  The user plane is defined in 3GPP TS 29.281 [38]. 
 
The S4-SGSN is also enhanced to support S3 Interface which enables user and bearer 
information exchange for inter 3GPP access network mobility.  The S3 interface also utilizes 
GTPv2-C. 
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5.3. MME 
The Mobility Management Entity (MME) supports the control plane signaling from the E-
UTRAN and also performs security and authentication mechanisms for the subscriber.  
Communication with the eNodeB for the control plane is achieved with the S1-MME 
interfaces as defined within 3GPP TS 24.301 [36]. 
 
The MME communicates with the HSS via the S6a interface as defined within 3GPP TS 
29.272 [39].  This is utilized for retrieving authentication information, storage of 
subscription information and location information 
 
The MME also supports the S3 and S10 Interfaces which enables user and bearer 
information exchange for inter 3GPP access network mobility.  The S3 and S10 interfaces 
utilize GTPv2-C as defined in 3GPP TS 29.274 [37]. 
 
The MME supports the S11 Interface which provides related control and mobility support 
between the E-UTRAN and the 3GPP Anchor function of SGW.  SGW and PGW selection 
occurs within the MME, to be used for the control plane to specify a session and bearer 
management (GTPv2-C), allowing access to a packet data network for the UE.  GTPv2-C is 
defined in 3GPP TS 29.274 [37].   
 
5.4. SGW 
The Serving Gateway (SGW) is a combined physical node with two logical parts, the 
Serving Gateway and the Packet Data Network Gateway. 
 
The Serving Gateway terminates the user-plane of the E-UTRAN access (S1-U) and 
provides the local mobility anchor point for inter-eNodeB handover.  The S1-U interface is 
defined within 3GPP TS 24.301 [36].   
 
The Serving Gateway provides mobility anchoring for inter-3GPP mobility, terminating the 
S4 interface and relaying the traffic between 2G/3G system and the Packet Data Network 
Gateway. 
 
The Serving Gateway also provides packet routeing and forwarding between the PDN 
Gateway and 3GPP access network and transport level packet marking (e.g. DSCP) in the 
uplink and the downlink direction. 
 
5.5. PGW 
The Packet Data Network Gateway (PGW) provides interworking with packet data networks 
via the SGi interface, and contains routing information for attached users to route packets 
to/from the current SGW serving the UE for E-UTRAN access, UTRAN access, GERAN 
access, and roaming scenarios.  Functionality for roaming scenarios is provided using the S8 
interface for both control and user plane.  Control plane is provided by utilising GTPv2-C as 
defined in 3GPP TS 29.274 [37], whilst user plane is provided by utlising GTPv1-U as 
defined in 3GPP TS 29.281 [38]. 
 
When acting as a PCEF the PGW also performs UL and downlink service level charging, UL 
and DL service level gating control and service level rate enforcement, UL and DL bearer 
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binding and UL bearer binding verification.  This functionality is achieved by utlising the Gx 
interface to communicate with the PCRS as defined in 3GPP TS 29.212 [40]. 
 
5.6. HSS 
The Home Subscriber Server is a central database that contains details of each subscriber that 
is authorized to use the 3GPP defined access networks.   
 
The HSS contains subscription data for GPRS subscribers, subscription data for EPS 
subscribers and routeing information. The HSS is accessible from the S4-SGSN via the S6d 
interface and from the MME via the S6a interface, both interfaces specified in 3GPP TS 
29.272 [39]. For roaming scenarios, the HSS may be in a different PLMN than the current 
S4-SGSN/MME. 
 
The HSS also contains the authentication vectors for the S4-SGSN/MME to utilize during 
authentication procedures.  Authentication of the UE occurs within the S4-SGSN/MME for 
3GPP access networks. 
 
5.7. UE 
 
The User Equipment (UE) is the subscriber device supported by the 3GPP access network 
and is loaded with an IMS aware client.  This device may support GERAN access, UTRAN 
access, or E-UTRAN access to EPS. 
 
5.8. SEG 
 
The SEG is a Security Gateway used to originate and terminate secure associations between 
those components that are “under threat” or security risks. IPsec tunnels are established both 
inside the home network (Zb) and between home and visited networks (Za) with pre-shared 
security keys, which can take a number of different formats. 3GPP TS 23.210 [41] mandates 
that the IPsec tunnels enforce traffic encryption, for added protection, according to the 
parameters exchanged between the two parties during tunnel setup. 
 
For the home network it is envisaged that the security gateway will be used to secure S1-
MME, S1-U and X2 interfaces to the EnodeB. 
 
For traffic between home and visited networks the security gateway will encrypt traffic 
between the two domains for S6a and S8 interface. 
 
6. Principles of operation 
 
6.1. 3GPP EPS IP-CAN E-UTRAN Attach  
A UE/user needs to register with the network to receive services that require registration. 
This registration is described as Network Attachment. The always-on IP connectivity for 
UE/users of the EPS is enabled by establishing a default EPS bearer during Network 
Attachment. The PCC rules applied to the default EPS bearer may be predefined in the PDN 
GW and activated in the attachment by the PDN GW itself. The Attach procedure may 
trigger one or multiple Dedicated Bearer Establishment procedures to establish dedicated 
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EPS bearer(s) for that UE.  PCC rules may also be applied to dedicated bearers or may be 
predefined in the PDN GW upon activation.  
 
E-UTRAN Attach procedures are defined within 3GPP TS 23.401 [28]. 
 
 
6.2. GERAN/UTRAN Attach 
GERAN/UTRAN Attach procedures are as defined within msf2008.160 [30]. 
 
6.3. Mobility Management and Handover 
The location of a UE idle state is known by the network on a Tracking Area List granularity. 
A UE in idle state is paged in all cells of the Tracking Areas in which it is currently 
registered. The UE may be registered in multiple Tracking Areas. All the tracking areas in a 
Tracking Area List to which a UE is registered are served by the same serving MME. 
An UE in registered state performs periodic Tracking Area Updates with the network after 
the expiry of the periodic TAU timer. 
 
Tracking Area Update procedures are defined within 3GPP TS 23.401 [28]. 
 
The location of a UE in the connected state is known by the MME with an accuracy of a 
serving eNodeB ID.  Mobility of the UE in this state is handled by Handover procedures. 
Intra E-UTRAN Handover, X2-based (eNodeB to eNodeB with potential SGW relocation) 
and S1-based (relocation between MME's with potential SGW relocation) are defined within 
3GPP TS 23.401 [28].  Inter-RAT Handover between E-UTRAN and UTRAN/GERAN are 
defined within 3GPP TS 23.401 [28]. 
 
6.4. Location Based Services 
Location Based services for EPS are currently not defined within 3GPP Release 8, and are 
therefore FFS. 
 
7. External Reference points 
 
The User Equipment is connected over the air interface to the RAN and PS Access Network 
that is capable of connecting to an IMS enabled network. To access the IMS network the 
customer equipment needs to be provisioned with an IMS aware client / configuration. 
 
When the user attaches to the network it is authenticated by the HSS by using the S6a/S6d 
interface. The user is also authenticated by the HSS located in the IMS network over the Gm, 
Mw & Cx interfaces  
 
Application level session information is downloaded by the P-CSCF to the PCRF via the Rx 
Interface.  This information is utilized by the PCRF in order to exchange PCC rules with the 
PGW, over the Gx interface, in order to enforce the policy. 
 
Since this access tile supports IP connectivity to the customer it can support IP enabled 
services like Presence, IPTV, Instant Messaging, VoIP etc... 
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The 3GPP EPS Access tile supports IP transport (SGi) towards the Core  
 
 
8. Internal Reference points 
 

3GPP Equivalent Description Protocol 
3GPP EPS Network 

E-UTRAN Uu 3GPP defined Air Interface 
between UE and 3GPP 
RAN 

 

X2 Between two eNodeB's to 
address mobility handoffs 

 

S1-MME Between eNodeB and MME 
for transfer of control plane 
information 

GTPv1-C 

S1-U Between eNodeB and SGW 
for transfer of user plane 

GTPv2-U 

S3 Between S4-SGSN and 
MME for inter-3GPP access 
mobility 

GTPv2-C 

S4 Between S4-SGSN and 
SGW for control plane and 
user plane connectivity of 
legacy access to EPS 

GTPv2-C 
GTPv1-U 

S6a Between the MME and 
HSS for user 
authentication, access to 
user subscription data, and 
location update.  

Diameter 

S6d Between the S4-SGSN and 
HSS for user 
authentication, access to 
user subscription data, and 
location update. 

Diameter 

S8 Between SGW in V-PLMN 
and the PGW in the H-
PLMN for control plane and 
user plane connectivity 

GTPv2-C 
GTPv1-U 

S9 Between PCRS in V-PLMN 
and H-PLMN 

Diameter 

S10 Between MME's for mobility 
handoff's 

GTPv2-C 

S11 Between MME and SGW 
for control plane 
connectivity 

GTPv2-C 

S12 Between RNC and SGW for 
Direct Tunnel 

GTPv1-U 

Gn/Gp Between pre Rel-8 SGSN's 
for both control plane and 
user plane to create a 
tunneling mechanism to 
allow transport of multi-
protocol packets.  

GTPv1-C 
GTPv1-U 

Gr Between pre Rel-8 SGSN 
and HSS for user 

MAP 
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authentication and transfer 
of billing data 

 
 

--- End of Document --- 


