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1. Introduction

The Central Asian Cellular Forum (www.3gca.org) in collaboration with QUALCOMM
Inc., USA (www.qualcomm.com) caters for the CDMA/WCDMA HR requirement for the
whole Central Asian region. Due to the rapid developments in telecommunication
industry there is a requirement of approximately 2000 CDMA and around 2500 WCDMA
professional annually in the region. The center offer courses on the pattern that is
followed by QUALCOMM Inc., USA. The courses offered by the center are briefly
described in the next sections.

2. Basic Course

2.1. CDMA for Engineers

Duration: 24 hours

This course provides the student an in-depth description of the functioning of a CDMA
cellular telephony system. Emphasis is given to CDMA2000 systems, with some
discussion given to WCDMA. Course discussions provide a point by point description of
key processes including power control, physical channel generation, hand-off techniques,
and call processing. This course concentrates on the fundamental concepts that drive a
CDMA system design, and provides the student with a general overview of the physical
layer requirements that could apply to CDMA2000, WCDMA and EV-DO. The Call
Processing sections are limited to CDMA2000. Exercises are used throughout the course
to challenge the student and reinforce the learning.

3. UMTS/WCDMA Related Courses
3.1 UMTS/WCDMA Overview

Duration: 8 hours

The course begins with an overview of WCDMA and UMTS concepts, including
spectrum allocations, network topology, protocol stack, and channel mappings. It then
describes the procedures of the Access Stratum protocol layers, covering the Radio
Resource Control, Radio Link Control, and Medium Access Control layers. Next,
physical layer transmit procedures are covered, as well as procedures for acquisition,
random access, paging, measurements, power control, and transmit diversity. The course
concludes with discussion of handover and cell reselection procedures, security features,
and call setup procedures for packet-switched and circuit-switched calls.

3.2 UMTS/WCDMA Physical Layer

Duration: 16 hours



This course takes an in-depth look at the UMTS-WCDMA physical layer defined in the
3GPP Release 99 specifications for the Universal Mobile Telecommunications System
(UMTS). The course begins with an overview of WCDMA and UMTS concepts and then
focuses on the WCDMA physical layer. It describes each block of the transmit chain for
downlink and uplink channels, including coding, interleaving, spreading, scrambling, and
modulation. Each downlink and uplink channel is considered, including its use, format,
and timing requirements. The physical layer procedures for acquisition, random access,
paging, measurements, compressed mode, and transmit diversity are covered. The
important concepts of handover compressed mode, and power control are discussed in
detail. Field logs from real world scenarios are reviewed to illustrate these concepts.

3.3 UMTS/WCDMA Radio Interface Protocols

Duration: 16 hours

This course takes an in-depth look at the Access Stratum protocol layers and services
defined in the 3GPP Release 99 specifications for the Universal Mobile
Telecommunications System (UMTS). The procedures of the radio resource control layer
are covered in detail, including system information processing, connection management,
radio bearer control, handover and cell reselection, paging, and measurement control.
Next, layer 2 procedures are covered, including radio link control and medium access
control. Procedures for authentication, ciphering, and integrity protection are described.
Call flows for circuit-switched and packet-switched services are illustrated. An overview
of 3G services is presented, including multimedia messaging services, video
teleconferencing, and location services.

3.4 WCDMA HSDPA: Protocols and Physical Layer

Duration: 8 hours

The course examines the key features of High Speed Downlink Packet Access (HSDPA)
defined in UMTS Release 5. Beginning with a review of the currently implemented
Release 99 WCDMA network architecture, the course highlights current limitations and
how these are overcome by the enhanced features offered by HSDPA. Particular
emphasis is placed on the new Release 5 channels and how fast scheduling and
incremental redundancy with Hybrid Automatic Repeat Request (HARQ) are employed,
along with UE Channel Quality Indicator (CQI) reporting, to provide high speed
downlink data services. Enhancements to Layer 3, Layer 2, and the Physical layer are
examined in detail.

3.5 HSUPA: Protocols and Physical Layer

Duration: 8 hours

This course provides a high level description of HSUPA (High Speed Uplink Packet
Access) and of Rel.6 enhancements and how these improvements enable enhancements
of the Uplink coverage and throughput and reduce Uplink delay, to better support IP-



based services for background, interactive, and streaming based applications. Included in
the initial section of the class is a discussion of the affected 3GPP standards. The class
then takes a closer look at specific modifications and additions to each layer of the
UMTS protocol stack, comparing and contrasting these changes to Rel.5 Uplink and
HSDPA. Following this, Quality of Service (QoS) for 3G mobile network connections is
discussed to provide understanding on how the enhancements included in Rel.6 will
support QoS on packet switched (PS) data connections and emerging real-time
applications such as Voice-over-IP (VoIP).

3.6 HSPA+: Protocols and Physical Layer

Duration: 08 hours

Many major commercial networks have now been upgraded to support HSDPA. Several
networks are also being upgraded to support HSUPA. As the demand for wireless
services is growing rapidly new set of features have been standardized in Release 7. This
set of features is known as HSPA+ or Evolved HSPA. The goal of these features is to
improve throughput, capacity, extend battery life, improve efficiency and thus improve
overall user experience and allow operators to extract most out of their networks. HSPA+
Protocols and Physical Layer class provides a detailed overview of major features in
HSPA+. The focus is mainly on features on air interface since their impact is the most
significant in achieving the goals listed above. The features described in this class are
Multiple Input Multiple Output (MIMO), Higher Order Modulation (64 QAM on
downlink and 16 QAM on uplink), Continuous Packet Connectivity (CPC), Enhanced
RRC State and Enhanced Fractional-DPCH. It is hoped that this class will educate
audience on concept behind each feature and details of implementation in Release 7.
Pointer to the specifications will also allow the material to act as a reference material for
individual feature.

3.6 UMTS/WCDMA Network Planning

Duration: 16 hours

This course presents, in a practical way, the parameter necessary to plan a WCDMA RF
network or assess the quality of a RF network plan for WCDMA. A reminder of the
WCDMA reference network is given, with emphasis on the parameters that affect the RF
plan. Fundamentals to understand coverage and capacity are discussed. Network planning
tool are then introduce to discuss the type of performance evaluation that can be done at
time of planning. Parameters that can be optimized to improve the planned performance
are finally introduced. Last practical considerations, such as site selection, are presented.

3.7 UMTS/WCDMA Network Optimization

Duration: 16 hours

The UMTS/WCDMA Network Optimization course will provide an overview of the
network optimization process vs. network planning. The course will define; performance
criteria, measuring network performance, post processing data, then how to use this
information to evaluate and optimize network performance. Also covered will be the
impact of cell configurations UMTS network designers will encounter (i.e. co-location



and overlays of established GSM networks with UMTS). There will be step by step
exercises addressing the concern UMTS operators face: how to optimize networks for
specific customer applications (voice, high data rate, as well as the newest technology in
Europe and Asia, circuit switched video conferencing).

3.8 UMTS and HSPA Network Planning

Duration: 16 hours

This two day course presents, in a practical way, the parameter necessary to plan a
WCDMA RF network or assess the quality of a RF network plan for WCDMA. A
reminder of the WCDMA reference network is given, with emphasis on the parameters
that affect the RF plan. Fundamentals to understand coverage and capacity are discussed.
Network planning tool are then introduce to discuss the type of performance evaluation
that can be done at time of planning. Parameters that can be optimized to improve the
planned performance are finally introduced. Last practical considerations, such as site
selection, are presented.

Objectives:
The following topics are covered:

e Optimization life cycle

e Pre-deployment optimization

o Initial optimization

e In-service optimization

o Continuous optimization

e Naming conventions

o Reference network

o Interfaces

e UMTS releases and features

o UMTS functions

e WCDMA coverage estimation & definition
o Coverage types

¢ Ec, Eb, Io, No, Nt, and the like
e Physical channels

o Coverage comparison

e Uplink link budget

e Propagation component

e Handoff gain



Fade margin
Uplink coverage plot examples
Downlink link budget
Downlink coverage plot examples
COST 231 propagation models
Hata model
Walfisch-Ikegami model
Model comparisons
Other models
Propagation model tuning
General traffic engineering
Uplink WCDMA capacity
Downlink capacity
Resource estimation
Traffic engineering
Network planning tools
Bins
Network coverage simulations
Tool consideration
Performance estimation plots
Soft handover
Optimizing SHO
Impact of SHO
Hard handover considerations
o Cell reselection and HO
o Compressed mode
o Estimating boundaries
Power setting
Scrambling Code (SC) planning
Channel assignment
Neighbor cell list planning
LAC/RAC/RNC planning
Antenna and antenna near parts
Site selection
Multi-carrier systems
Hierarchical Cell Structure (HCS)



