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Course ID

GSMPLUS

Course Duration

3 days

Related
Courses

Aimed At

Group Size

Prerequisites

Course
In a Nutshell

Course Title

GSM, GPRS, and EDGE: An Intensive Tutorial

Wireless Network Structure, Operation, and Technologies (WIRELESSNET,

3 days)

GSM: A Technology Overview (GSM-B, 1 day)

GSM: Network Architecture, Operation, and Design (GSM-I, 5 days)

GSM: Optimization and Advanced Features (GSM-A, 2 days)

GPRS: Network Architecture, Operation, and Design (GPRS, 3 days)

EDGE: Network Architecture, Operation, and Design (EDGE, 2 days)

Mobile Packet Backbone Network (MPBN, 5 days)

iDEN™: A Technology Overview (IDEN-O, 1 day)

iDEN™: Network Architecture, Operation, and Design (IDEN, 4 days)

Direct Sequence Spread Spectrum Techniques and CDMA-based

Technologies (CDMA, 2 days)

cdmaOne/1S95 (1S95, 2 days)

e UMTS-FDD: Network Architecture, Operation, and Design (UMTS-FDD, 3
days)

e UMTS-TDD: Network Architecture, Operation, and Design (UMTS-TDD, 2

days)

HSDPA: Network Architecture, Operation, and Design (HSDPA, 2 days)

HSUPA.: Network Architecture, Operation, and Design (HSUPA, 2 days)

IXRTT: Network Architecture, Operation, and Design (LXRTT, 2 days)

1XEVDO: Network Architecture, Operation, and Design (EVDO, 2 days)

Engineers, technicians, and others who have some existing background in wireless
and require an overview of GSM, GPRS, and EDGE, with principal focus on the
radio interface.

5-25

e Technical background and some prior exposure to wireless communications.

The Global System for Mobile communications (GSM) is the world’s dominant
wireless technology. This course was designed to be an intensive tutorial of GSM,
together with its enhancements, GPRS and EDGE. While the focus of the course is
on over-the-air operations, the course can be modified upon request to expand the
emphasis placed on the core network issues and to include or exclude certain
topics.
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Customize It! We can customize this course, usually at little to no additional cost, to your unique
requirements. For instance, the course can be expanded to four or five days for a
more in-depth discussion of GSM, GPRS, and EDGE or to include an overview of
UMTS and HSPA. The focus of the course can also be shifted from the air
operations to the mix of topics of interest to your group. The course can also be
presented at a less technical level for an audience of non-engineers.

Course
Outline Part 1: GSM Air Operations

e GSM system overview
° The cellular concept and objectives
© GSM architecture and protocols
° 2G, 2.5G, 3G and 4G evolution

o RF signal propagation and range estimation
° Base station (BS) to mobile station (MS) propagation
° Cell frequency reuse analysis and C/I
° Signal penetration into buildings
° Handoff strategies

o Digital modulation and coding for GSM
° ASK, FSK, and PSK modulation analysis
° GMSK properties for GSM use
° Error detection and correction
° Voice and data channel coding in GSM
° Speech coding, complexity, and quality
° GSM speech coding process and receiver performance

e GSM TDMA and physical channels
° Time slots and their use within a frame
° Frame structures and hierarchy
° Physical channels and their properties
° Uplink and downlink timing

e GSM logical channels
° Broadcast channels (BCH): Broadcast control, frequency correction,

synchronization
° Common control channels (CCCH): Paging, random access, access grant
° Dedicated control channels (DCCH): Stand-alone dedicated control
channels

° Associated control channels (ACCH): Slow and fast
° Traffic control channels (TCH): full rate, half rate, cell broadcast

e GSM burst family: Mapping logical channels to physical channels
° Normal
° Frequency correction
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° Synchronization

° Access

° Dummy

° Call process and progression

GSM location based services (LBS)

° Positioning fundamentals

° Qverview of the global positioning system (GPS)
° Cell system positioning

° GSM LBS operation

GSM reliability and jamming

° Security threats: disclosure, integrity, denial-of-service
° GSM security overview
° GSM vulnerabilities

Part 2: General Packet Radio Service (GPRS)

Part 3: Enhanced Data Rates for GSM Evolution (EDGE)

Website: www.e0gogics.com or www.gogics.com

Introduction

° GPRS traffic models
° GPRS data services and protocol stack

GPRS network architecture

° Mobile station modes and classes
° Packet control unit (PCU) and channel codec unit (CCU)
° Serving and gateway nodes

GPRS protocol structures

° Mobility management and routing

° Mobile station states: Idle, ready, standby
° GPRS medium access control (MAC)

° GPRS radio link control (RLC)

° GPRS logical link control (LLC)

GPRS on the GSM air interface

° GPRS logical channels
° GPRS multiframe

° Mapping GPRS logical channels to the GSM physical channels

° Error control and retransmission strategies

Introduction

° Limitations of GPRS
° EDGE traffic models and protocol stack

EDGE modulation and coding

° Modulation: 8-PSK properties
° Soft decoding
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° Hybrid ARQ

° Error detection

° Error correction

EDGE air interface protocols

° Medium access control (MAC)
° Radio link control (RLC)

° Link adaptation schemes

° Optimization methods

Course Recap, Discussion, and Evaluations

How You Will e You will learn in interactive lecture format from an instructor who’s among
Learn the most knowledgeable and dynamic in the industry.

e Along with the lecture, we use examples, exercises, and other learning
activities to enrich the instruction.

o If you already know something about the technology, we will build on that.
We’ll compare and contrast what’s familiar with what’s new, making the new
ideas easier to learn as well as more relevant.

o If your background is less technical, we will use examples and analogies to
simplify the complex subject matter.

o The participant handbooks will provide you with a structure to which you can
add the information and insight provided in real-time, turning it into a valuable
reference resource you can take back to your job.
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