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  EPC and 4G Packet Networks Magnus
Olsson,Catherine Mulligan,2012-10-03 Get a
comprehensive and detailed insight into the
Evolved Packet Core (EPC) with this clear, concise
and authoritative guide – a fully updated second
edition that covers the latest standards and
industry developments. The latest additions to the
Evolved Packet System (EPS) including e.g.
Positioning, User Data Management, eMBMS, SRVCC,
VoLTE, CSFB. A detailed description of the nuts
and bolts of EPC that are required to really get
services up and running on a variety of operator
networks. An in-depth overview of the EPC
architecture and its connections to the wide
variety of network accesses, including LTE, LTE-
Advanced, WCDMA/HSPA, GSM, WiFi, etc. The most
common operator scenarios of EPS and the common
issues faced in their design. The reasoning behind
many of the design decisions taken in EPC, in
order to understand the full details and
background of the all-IP core NEW CONTENT TO THIS
EDITION • 150+ New pages, new illustrations and
call flows • Covers 3GPP Release 9, 10 and 11 in
addition to release 8 • Expanded coverage on
Diameter protocol, interface and messages •
Architecture overview • Positioning • User Data
Management • eMBMS (LTE Broadcasting) •
H(e)NodeB/Femto Cells • LIPA/SIPTO/Breakout
architectures • Deployment Scenarios • WiFi
interworking • VoLTE/MMTel, CS fallback and SRVCC
SAE is the core network that supports LTE, the
next key stage in development of the UMTS network
to provide mobile broadband. It aims to provide an
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efficient, cost-effective solution for the ever-
increasing number of mobile broadband subscribers
There is no other book on the market that covers
the entire SAE network architecture; this book
summarizes the important parts of the standards,
but goes beyond mere description and offers real
insight and explanation of the technology Fully
updated with the latest developments since the
first edition published, and now including
additional material and insights on industry
trends and views regarding future potential
applications of SAE
  Complex, Intelligent, and Software Intensive
Systems Leonard Barolli,Nadeem Javaid,Makoto
Ikeda,Makoto Takizawa,2018-06-18 This book
provides a platform of scientific interaction
between the three challenging and closely linked
areas of ICT-enabled-application research and
development: software intensive systems, complex
systems and intelligent systems. Software
intensive systems strongly interact with other
systems, sensors, actuators, devices, other
software systems and users. More and more domains
are using software intensive systems, e.g.
automotive and telecommunication systems, embedded
systems in general, industrial automation systems
and business applications. Moreover, web services
offer a new platform for enabling software
intensive systems. Complex systems research is
focused on the overall understanding of systems
rather than their components. Complex systems are
characterized by the changing environments in
which they interact. They evolve and adapt through
internal and external dynamic interactions. The
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development of intelligent systems and agents,
which are increasingly characterized by their use
of ontologies and their logical foundations, offer
impulses for both software intensive systems and
complex systems. Recent research in the field of
intelligent systems, robotics, neuroscience,
artificial intelligence, and cognitive sciences
are vital for the future development and
innovation of software intensive and complex
systems.
  LTE Signaling Ralf Kreher,Karsten
Gaenger,2016-01-19 This extensively updated second
edition of LTE Signaling, Troubleshooting and
Performance Measurement describes the LTE
signaling protocols and procedures for the third
generation of mobile communications and beyond. It
is one of the few books available that explain the
LTE signaling messages, procedures and
measurements down to the bit & byte level, and all
trace examples are taken for a real lab and field
trial traces. This book covers the crucial key
performance indicators (KPI) to be measured during
field trials and deployment phase of new LTE
networks. It describes how statistic values can be
aggregated and evaluated, and how the network can
be optimized during the first stages of
deployment, using dedicated examples to enhance
understanding. Written by experts in the field of
mobile communications, this book systematically
describes the most recent LTE signaling
procedures, explaining how to identify and
troubleshoot abnormal network behavior and common
failure causes, as well as describing the normal
signaling procedures. This is a unique feature of
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the book, allowing readers to understand the root
cause analysis of problems related to signaling
procedures. This book will be especially useful
for network operators and equipment manufacturers;
engineers; technicians; network planners;
developers; researchers; designers; testing
personnel and project managers; consulting and
training companies; standardization bodies.
  SAE and the Evolved Packet Core Magnus
Olsson,Catherine Mulligan,Stefan Rommer,Shabnam
Sultana,Lars Frid,2009-08-01 This book provides a
clear, concise, complete and authoritative
introduction to System Architecture Evolution
(SAE) standardization work and its main outcome:
the Evolved Packet Core (EPC), including potential
services and operational scenarios. After
providing an insightful overview of SAE’s
historical development, the book gives detailed
explanations of the EPC architecture and key
concepts as an introduction. In-depth technical
descriptions of EPC follow, including thorough
functional accounts of the different components of
EPC, protocols, network entities and procedures.
Case studies of deployment scenarios show how the
functions described within EPC are placed within a
live network context, while a description of the
services that are predicted to be used shows what
EPC as a core network can enable. This book is an
essential resource for professionals and students
who need to understand the latest developments in
SAE and EPC, the 'engine' that connects broadband
access to the internet. All of the authors have
from their positions with Ericsson been actively
involved in GPRS, SAE and 3GPP from a business and
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technical perspective for many years. Several of
the authors have also been actively driving the
standardization efforts within 3GPP. There is no
doubt that this book, which appears just when the
mobile industry starts its transition away from
legacy GSM/GPRS and UMTS networks into the future
will become the reference work on SAE/LTE. There
are no better qualified persons than the authors
of this book to provide both communication
professionals and an interested general public
with insights into the inner workings of SAE/LTE.
Not only are they associated with one of the
largest mobile network equipment vendors in the
world, they have all actively contributed to and,
in some cases, been the driving forces behind the
development of SAE/LTE within 3GPP. - from the
foreword by Dr. Ulf Nilsson, TeliaSonera R&D,
Mobility Core and Connectivity The authors have
done an excellent job in writing this book. Their
familiarity with the requirements, concepts and
solution alternatives, as well as the
standardization work allows them to present the
material in a way that provides easy communication
between Architecture and Standards groups and
Planning/ Operational groups within service
provider organizations. - from the foreword by Dr.
Kalyani Bogineni, Principal Architect, Verizon Up-
to-date coverage of SAE including the latest
standards development Easily accessible overview
of the architecture and concepts defined by SAE
Thorough description of the Evolved Packet Core
for LTE, fixed and other wireless accesses
Comprehensive explanation of SAE key concepts,
security and Quality-of-Service Covers potential
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service and operator scenarios including
interworking with existing 3GPP and 3GPP2 systems
Detailed walkthrough of network entities,
protocols and procedures Written by established
experts in the SAE standardization process, all of
whom have extensive experience and understanding
of its goals, history and vision
  Practical LTE based security forces PMR networks
Arnaud Henry-Labordère,2022-09-01 Security forces
PMR networks are moving from proprietary
technologies for their Mission Critical Push-To-
Talk basic service, and their data services which
must provide large bandwidth real-time access, to
the databases. LTE Based is adopted with backup
access to public MNOs to complement their own
radio coverage. Specific technologies such as
multicasting of visio are required so the MCPTT
works within a restricted bandwidth. The need to
be able to change the main MNOs to provide
resilient coverage requires specific choices of
SIM cards, with OTAble security domains. Practical
LTE Based Security Forces PMR Networks assumes
that the reader has a basic knowledge of the 4G
network architecture and services, and the book
focusses on the specific features and choices
required to fulfill the need of security forces
PMR networks. These include tactical and
centralized, including LTE based voice services
VoLTE and IMS. It can be used as a reference or
textbook, with many detailed call flows and traces
being included. The author, who has also a long
teaching career in Operations Research, provides
mathematical models for the optimization of
tactical network federations, multicast coverage
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and allocation of preemptive priorities to PMR
group members. He is a pioneer in the area of
Virtual Roaming, an application of graph theory
and telecommunications to provide roaming without
direct relations, having previously published
books on SMS Hubs, SS7 Hubs, Diameter Hubs, GTP
Hubs. The use of M2M (monitoring devices) for
security forces with mobility is covered in detail
in the book, including the new LoRa virtual
roaming which goes beyond the scope of PMR.
  LTE for Public Safety Rainer Liebhart,Devaki
Chandramouli,Curt Wong,Jürgen Merkel,2015-03-09
The aim of the book is to educate government
agencies, operators, vendors and other regulatory
institutions how LTE can be deployed to serve
public safety market and offer regulatory / public
safety features. It is written in such a way that
it can be understood by both technical and non-
technical personnel with just introductory
knowledge in wireless communication. Some sections
and chapters about public safety services offered
by LTE network are intended to be understood by
anyone with no knowledge in wireless
communication.
  EPC and 4G Packet Networks Magnus
Olsson,Catherine Mulligan,Shabnam Sultana,Stefan
Rommer,Lars Frid,2012-11-28 Offers detailed
insight into the Evolved Packet Core (EPC) that
covers the standards and industry developments.
This book describes and explains the entire EPC
including architecture, features and protocols,
giving you the knowledge and insight to see the
potential in EPC, develop EPC products and deploy
LTE/EPC mobile broadband Networks.
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  Testbeds and Research Infrastructures,
Development of Networks and Communities Thomas
Magedanz,Athanasius Gavras,Huu Thanh
Nguyen,Jeffrey S. Chase,2010-12-15 This book
constitutes the proceedings of the 6th
International ICST Conference, TridentCom 2010,
held in Berlin, Germany, in May 2010. Out of more
than 100 submitted contributions the Program
Committee finally selected 15 full papers, 26
practices papers, and 22 posters. They focus on
topics as Internet testbeds, future Internet
research, wireless sensors, media and mobility,
and monitoring in large scale testbeds.
  An Introduction to LTE Christopher
Cox,2014-05-12 Following on from the successful
first edition (March 2012), this book gives a
clear explanation of what LTE does and how it
works. The content is expressed at a systems
level, offering readers the opportunity to grasp
the key factors that make LTE the hot topic
amongst vendors and operators across the globe.
The book assumes no more than a basic knowledge of
mobile telecommunication systems, and the reader
is not expected to have any previous knowledge of
the complex mathematical operations that underpin
LTE. This second edition introduces new material
for the current state of the industry, such as the
new features of LTE in Releases 11 and 12, notably
coordinated multipoint transmission and proximity
services; the main short- and long-term solutions
for LTE voice calls, namely circuit switched
fallback and the IP multimedia subsystem; and the
evolution and current state of the LTE market. It
also extends some of the material from the first
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edition, such as inter-operation with other
technologies such as GSM, UMTS, wireless local
area networks and cdma2000; additional features of
LTE Advanced, notably heterogeneous networks and
traffic offloading; data transport in the evolved
packet core; coverage and capacity estimation for
LTE; and a more rigorous treatment of modulation,
demodulation and OFDMA. The author breaks down the
system into logical blocks, by initially
introducing the architecture of LTE, explaining
the techniques used for radio transmission and
reception and the overall operation of the system,
and concluding with more specialized topics such
as LTE voice calls and the later releases of the
specifications. This methodical approach enables
readers to move on to tackle the specifications
and the more advanced texts with confidence.
  System Engineering for IMS Networks Arun
Handa,2009-03-12 The IMS is the foundation
architecture for the next generation of mobile
phones, wireless-enabled PDAs, PCs, and the like.
IMS delivers multimedia content (audio, video,
text, etc.) over all types of networks. For
network engineers/administrators and
telecommunications engineers it will be essential
to not only understand IMS architecture, but to
also be able to apply it at every stage of the
network design process. This book will contain
pragmatic information on how to engineer IMS
networks as well as an applications-oriented
approach for the engineering and networking
professionals responsible for making IMS function
in the real world. * Describes the convergence of
wireless IMS (IP Multimedia Subsystem) with other
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networks, including wireline and cable * Discusses
building interfaces for end users and IMS
applications servers * Explores network management
issues with IMS
  The LTE-Advanced Deployment Handbook Jyrki T. J.
Penttinen,2016-01-26 LTE-Advanced is the new
Global standard which is expected to create a
foundation for the future wireless broadband
services. The standard incorporates all the latest
technologies recently developed in the field of
wireless communications. Presented in a modular
style, the book provides an introductory
description for beginners as well as practical
guidelines for telecom specialists. It contains an
introductory module that is suitable for the
initial studies of the technology based on the
3GPPRelease 10, 11 and beyond of LTE and SAE. The
latter part of the book is suitable for
experienced professionals who will benefit from
the practical descriptions of the physical core
and radio network planning, end-to-end performance
measurements, physical network construction and
optimization of the system. The focus of the book
is in the functioning, planning, construction,
measurements and optimization of the radio and
core networks of the Release 10 and beyond of the
3GPP LTE and SAE standards. It looks at the
practical description of the Advanced version of
the LTE/SAE, how to de-mystify the LTE-Advanced
functionality and planning, and how to carry out
practical measurements of the system. In general,
the book describes how-to-do-it for the 4G system
which is compliant with the ITU-R requirements.
  Diameter Hannes Tschofenig,Sebastien
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Decugis,Jean Mahoney,Jouni Korhonen,2019-06-10
Presents the principles, design, development and
applications of the Diameter protocol suite The
Diameter protocol was born in the Internet
Engineering Task Force (IETF) and designed to be a
general-purpose Authentication, Authorization, and
Accounting (AAA) protocol applicable to many
network environments. This book is for everyone
who wants to understand the Diameter protocol and
its applications. This book explains the place
Diameter holds in global telecommunication
networks and teaches system architects and
designers how to incorporate Diameter into their
network environments. Diameter: New Generation AAA
Protocol - Design, Practice and Applications
begins by describing the foundation of Diameter
step-by-step, starting with building blocks of the
protocol, and progressing from a simple two-party
exchange to a multi-party exchange involving
complex routing. It discusses the motivation for
using Diameter, talks about its predecessor,
RADIUS, and introduces the open source Diameter
implementation, freeDiameter. The book expands
beyond protocol basics to cover end-to-end
communication, security functionality, and real-
world applications, extending to the backend
infrastructure of mobile telecommunications. In
addition, an advanced chapter teaches readers how
to develop Diameter extensions for their own AAA
applications. Written by an experienced author
team who are members of the group that
standardized Diameter in the IETF and are at the
forefront of this cutting-edge technology Presents
the still-developing topic of Diameter from both
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introductory and advanced levels Makes available
for download a virtual machine containing the open
source implementation: https://diameter-book.info
Provides hands-on experience via freeDiameter
examples and exercises throughout the book
Diameter: New Generation AAA Protocol - Design,
Practice and Applications will appeal to system
architects and system designers, programmers,
standardization experts new to Diameter, students
and researchers interested in technology that is
deployed by many network operators.
  LTE Signaling Ralf Kreher,Karsten
Gaenger,2010-12-21 A comprehensive reference on
the call procedures of 4G RAN and Core networks,
LTE Signaling, Troubleshooting and Optimization
describes the protocols and procedures of LTE. It
explains essential topics from basic performance
measurement counters, radio quality and user plane
quality to the standards, architecture, objectives
and functions of the different interfaces. The
first section gives an overview of LTE/EPC network
architecture, reference points, protocol stacks,
information elements and elementary procedures.
The proceeding parts target more advanced topics
to cover LTE/EPC signalling and radio quality
analysis. This book supplements the information
provided in the 3GPP standards by giving readers
access to a universal LTE/EPC protocol sequence to
ensure they have a clear understanding of the
issues involved. It describes the normal signaling
procedures as well as explaining how to identify
and troubleshoot abnormal network behavior and
common failure causes. Enables the reader to
understand the signaling procedures and parameters
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that need to be analyzed when monitoring UMTS
networks Covers the essential facts on signaling
procedures by providing first hand information
taken from real LTE/EPC traces A useful reference
on the topic, also providing sufficient details
for test and measurement experts who need to
analyze LTE/EPC signaling procedures and
measurements at the most detailed level Contains a
description of LTE air interface monitoring
scenarios as well as other key topics up to an
advanced level LTE Signaling, Troubleshooting and
Optimization is the Long Term Evolution successor
to the previous Wiley books UMTS Signaling and
UMTS Performance Measurement.
  Wi-Fi Integration to the 4G Mobile Network André
Pérez,2018-03-15 The adoption of smartphones has
had as a corollary the use of services that
require streaming, such as video streaming, which
is a constraint for the 4G mobile network. The
integration of the network of Wi-Fi hotspots
deployed by the operators adds capacity to the 4G
mobile network. The use of Wi-Fi technology in
carrier networks is the result of developments
coordinated by the IEEE, WFA and WBA
standardization bodies. For its part, the 3GPP
standardization body has been working to integrate
Wi-Fi technology into the 4G mobile network. The
first part of this book presents the
characteristics of the Wi-Fi radio interface. The
different IEEE 802.11b / g / n / ac physical
layers characterize the implementation in the 2.4
GHz ISM frequency bands and U- NII at 5 GHz. The
MAC layer defines a number of media access
procedures such as scanning, associating, or
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transferring data. The second part of this book
deals with the architecture of the 4G network
based on the Wi-Fi interface. This architecture
defines several models corresponding, on the one
hand, to Wi-Fi access controlled or not, On the
other hand, to a handover controlled by the
network or by the mobile. The integration of Wi-Fi
technology resulted in a redefinition of
attachment and session set-up procedures.
Smartphones have the ability to activate
simultaneously the two radio interfaces, LTE and
Wi-Fi, which allows to direct certain services to
one and / or the other of the interfaces. The
ANDSF and HotSpot 2.0 functions provide the mobile
with rules for network selection and traffic
control to determine which traffic is to be routed
to what type of interface.
  Virtual Roaming Data Services and Seamless
Technology Change Arnaud Henry-
Labordère,2022-09-01 The subject is “Virtual
Roaming for data services” and “Seamless
Technology change” also called “Number
Continuity”.“Virtual Roaming for voice and SMS”
was covered in one of the author's previous book.
“Virtual Roaming” means that it allows a
subscriber to visit a network which his home
network does not have an agreement with. The
“Seamless Technology change” allows a user to keep
all his services including reception of calls and
SMS sent to his usual number when he switches his
GSM to a Satellite phone or to WiFi. The
implementation of Seamless Technology change uses
the SS7 Roaming Hub and GTP Hubs technology
explained in the first part of the book. The book
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also contains chapters explaining in detail the
steering and anti-steering of roaming, LTE Serving
Mobile Location Centers, and Advanced Policy and
Charging implementations in LTE and 3G. This is to
be used as an easy reference book. All the
relevant references to the standards are included
chapter by chapter. This is the first book on the
two main subjects of Virtual Data Roaming and
Seamless Technology change. Keywords:Virtual
Roaming, Number Continuity, Seamless technology
change, Policy Charging and Control, LTE LBS,
Steering of Roaming, GTP Hub, MMS Hub,RADIUS Hub,
DIAMETER Hub
  The LTE / SAE Deployment Handbook Jyrki T. J.
Penttinen,2011-11-30 Describing the essential
aspects that need to be considered during the
deployment and operational phases of 3GPP LTE/SAE
networks, this book gives a complete picture of
LTE systems, as well as providing many examples
from operational networks. It demystifies the
structure, functioning, planning and measurements
of both the radio and core aspects of the evolved
3G system. The content includes an overview of the
LTE/SAE environment, architectural and functional
descriptions of the radio and core network,
functionality of the LTE applications,
international roaming principles, security
solutions and network measurement methods. In
addition, this book gives essential guidelines and
recommendations about the transition from earlier
mobile communications systems towards the LTE/SAE
era and the next generation of LTE, LTE-Advanced.
The book is especially suitable for the operators
that face new challenges in the planning and
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deployment phases of LTE/SAE, and is also useful
for network vendors, service providers,
telecommunications consultancy companies and
technical institutes as it provides practical
information about the realities of the system.
Presents the complete end-to-end planning and
measurement guidelines for the realistic
deployment of networks Explains the essential and
realistic aspects of commercial LTE systems as
well as the future possibilities An essential tool
during the development of transition strategies
from other network solutions towards LTE/SAE
Contains real-world case studies and examples to
help readers understand the practical side of the
system
  Case Studies in Secure Computing Biju
Issac,Nauman Israr,2014-08-29 In today's age of
wireless and mobile computing, network and
computer security is paramount. Case Studies in
Secure Computing: Achievements and Trends gathers
the latest research from researchers who share
their insights and best practices through
illustrative case studies.This book examines the
growing security attacks and countermeasures in
the s
  Innovative Security Solutions for Information
Technology and Communications Jean-Louis
Lanet,Cristian Toma,2019-02-05 This book
constitutes the thoroughly refereed proceedings of
the 11th International Conference on Security for
Information Technology and Communications, SecITC
2018, held in Bucharest, Romania, in November
2018. The 35 revised full papers presented
together with 3 invited talks were carefully
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reviewed and selected from 70 submissions. The
papers present advances in the theory, design,
implementation, analysis, verification, or
evaluation of secure systems and algorithms.
  The LTE Jyrki T. J. Penttinen,2011
  LTE Advanced Pro Frédéric Launay,André
Perez,2019-06-18 This book presents LTE evolution
towards 5G mobile communication and the emergence
of new requirements for MBB, MTC and LLC services.
As LTE technologies evolve, LTE Advanced Pro
dramatically increases cell capacity and user data
rates for the MBB unicast service. Such
requirements are obtained using full-dimension
MIMO, carrier aggregation (on either licensed or
unlicensed frequency bands) and dual connectivity.
To improve the efficiency of same-content delivery
to multiple users, 3GPP proposes a group
communications service over LTE and defines
mission critical push-to-talk (MCPTT) for
dedicated public safety services. Complementary
low-cost and low-power modems with enhanced
coverage and massive connectivity are emerging.
Thus, this book also discusses the need for LTE to
support low-rate transmission and high-latency
communication for MTC services.

Decoding Lte Epc Diameter Protocol: Revealing the
Captivating Potential of Verbal Expression

In a time characterized by interconnectedness and
an insatiable thirst for knowledge, the
captivating potential of verbal expression has
emerged as a formidable force. Its power to evoke
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sentiments, stimulate introspection, and incite
profound transformations is genuinely awe-
inspiring. Within the pages of "Lte Epc Diameter
Protocol," a mesmerizing literary creation penned
with a celebrated wordsmith, readers set about an
enlightening odyssey, unraveling the intricate
significance of language and its enduring effect
on our lives. In this appraisal, we shall explore
the book is central themes, evaluate its
distinctive writing style, and gauge its pervasive
influence on the hearts and minds of its
readership.
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