Preface

This work explains the evolutions of architecture for mobiles and summarizes
the different technologies:

—2G: the GSM (Global System for Mobile) network, the GPRS (General Packet
Radio Service) network and the EDGE (Enhanced Data for Global Evolution)
evolution;

—3G: the UMTS (Universal Mobile Telecommunications System) network and
the HSPA (High Speed Packet Access) evolutions:

- HSDPA (High Speed Downlink Packet Access);
- HSUPA (High Speed Uplink Packet Access);
- HSPA+;

—4G: the EPS (Evolved Packet System) network.

The telephone service and data transmission are the two main services provided
by these networks. The evolutions are fundamentally dictated by the increase in the
rate of data transmission across the radio interface between the network and
mobiles.

The services are implemented according to two modes:

—the CS (Circuit Service) mode. This mode is characterized by the allocation of
a resource dedicated to a flow. This mode provides both types of service;

— the PS (Packet Service) mode. This mode is characterized by the allocation of a
resource shared by several flows. This mode is solely used for data transmission.
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(1) The CS mode is rarely used

(2) Rate for the CS mode
(3) Rate for the PS mode

(4) Downlink rate

(5) Uplink rate

Table 1. Mobile networks — rates

The network architecture for mobiles reveals two subsystems:

Network GSM GPRS EDGE
2G Mode CS PS pst
Rate 14.4 kbps 171.2 kbps | 473.6 kbps®
Network UMTS HSDPA HSUPA HSPA+
3G Mode CS and PS PS PS PS
64 kbps® . 43.2 Mbps®
Rat 14.4 Mbps® | 5.76 Mbps®
ate 384 kbps® ps PS 1 11,5 Mbps®
Network EPS
M PS
4G ode
Rat 302 Mbps®
ate 75 Mbps®

—the AN (Access Network). This sub-system can be used to allocate the radio
resource to the mobile, so that it can either be dedicated or shared. It is significantly
affected by successive evolutions;

—the CN (Core Network). This sub-system connects the access networks and
third-party networks:

- the PSTN (Public Switched Telephone Network);
- the PDN (Packet Data Network);
- the PLMN (Public Land Mobile Network).

The same sub-system is used for the 2G and 3G core networks and consists of

two entities:

— the NSS (Network Sub-System) entity provides services in CS mode;

— the GSS (GPRS Sub-System) entity provides services in PS mode.
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The 2G and 3G mobile networks mainly differentiate by the type of access
network deployed:

— the BSS (Base Station Sub-system) entity for 2G networks;

— the UTRAN (UMTS TRAnsport Network) entity for 3G networks.

The 4G mobile network consists of two entities:

— the access network E-UTRAN (Evolved UTRAN);

—the EPC (Evolved Packet Core) network. It functions in PS mode and solely
provides the data transmission service.

Table 2. Mobile networks — architecture

Network GSM GPRS EDGE
2G CN NSS GSS GSS
BSS BSS
AN BSS (evolution) (evolution)
Network UMTS HSDPA HSUPA HSPA+
3G CN NSS and GSS GSS GSS GSS
UTRAN UTRAN UTRAN
AN UTRAN (evolution) (evolution) (evolution)
Network EPS
4G CN EPC
AN E-UTRAN

The NSS entity has evolved into an NGN (Next Generation Network)
architecture that is used to separate the functions of telephone traffic transport and
signaling processing. Interconnection of the NSS entity machines is ensured by an
SDH (Synchronous Digital Hierarchy) transmission network. That of the NGN
equipment is implemented by an IP (Internet Protocol) network identical to that
deployed for the GSS network.

The 4G network ensures that telephone traffic transport is treated as a source of

data. The signaling processing that administers the telephone service is provided by
the IMS (IP Multimedia Sub-system), which is an entity external to the mobile
network. This IMS entity is independent of the network involved in data transport. It
can also be associated with the UMTS network functioning in PS mode.
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Figure 1. Mobile networks — the architecture

The following table summarizes the points covered in the different chapters of
this work.

Chapter 1 2 3 4 5 6
Network GSM | GPRS | UMTS | NGN EPS IMS
SIP (Session Initiation v
Protocol)
Services v v v
Network architecture 4 4 v v v v
Radio interface v v v v
Communication management 4 4 v v v v
EDGE evolution v
HSPA evolutions v

Table 3. Mobile networks — the structure of this book





