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introduction

This chapter gives an overview of the Evolved 
Packet Systems (EPS) including the system archi-
tecture and key network elements and their main 
functionalities. Some of the new essential features 
of EPS are highlighted. Among these features, this 
chapter will focus on the Quality of Service (QoS) 

in EPS. As EPS is the first all-IP based mobile cel-
lular network, it is challenging to provide the QoS 
not only to traditional IP-based data services but 
also to services such as voice that has been usually 
provided through circuit-switched systems. The EPS 
QoS principles and mechanisms will be introduced 
in aspects such as service differentiation and admis-
sion control. We also present the end-to-end QoS 
performance analysis of the basic services such as 
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VoIP, e-mail and web browsing through simula-
tion study of EPS QoS model.

bacKGround

Current generation mobile cellular networks such 
as Global System for Mobile Communications 
(GSM), Enhanced Data Rates for GSM Evolution 
(EDGE) and Universal Mobile Telecommunica-
tions System (UMTS) have been designed for 
the circuit-switched voice service and low to 
medium bit rate data services such as e-mail and 
web browsing. The recent emergence of new IP-
based services that require high bandwidth and 
low service latency such as voice over IP (VoIP), 
video sharing, and music streaming have motivated 
the 3rd Generation Partnership Project (3GPP) to 
work on the all IP-based cellular networks called 
Evolved Packet System (EPS). Compared to the 
existing systems, the EPS is targeting to provide 
higher user data rates, reduced latency, improved 
system capacity and coverage, reduced network 
complexity and lower operating costs. The fol-
lowing lists some of the major performance 
objectives of the EPS (3GPP TS 22.278, 2008; 
3GPP TS 25.913, 2008):

To support instantaneous peak data rates of • 
100 Mbps on the downlink and 50 Mbps 
on the uplink in the radio access network.
To provide low user and control plane la-• 
tency with a target of less than 10 ms user 
plane radio access network round-trip time 
(RTT) and less than 100 ms channel setup 
delay.
To be capable of supporting large amount • 
of mixed traffic including voice, data and 
multimedia.
To optimize the level of system complexity • 
and mobility management signaling in or-
der to reduce infrastructure and operating 
costs. UE battery consumption shall also 
be minimized accordingly.
The interruption time during handover • 
shall not exceed the 300 ms for real-time 
services and 500 ms for non-real-time 
services.

ePs system overview

Figure 1 shows the overall EPS system archi-
tecture, which consists of the evolved packet 
core (EPC) and long term evolution (LTE) radio 
access network (RAN), also known as, evolved 

Figure 1. EPS system architecture
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