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Course Outline

Introduction and LTE main concepts
o Evolution of the 3GPP standards
UMTS LTE Networks
LTE for mobile, fixed and portable wireless broadband access
All IP network
Support of QoS in real time IP based services
LTE performance prediction

O O 0 O O

The Air Interface and Physical Layer

Principles of Orthogonal Frequency Division Multiplexing (OFDM)
Multiple Antenna Systems and MIMO Principles

LTE Uplink Transmission

LTE Downlink Transmission

Packet Scheduling

Access Network Architecture

O O O 0O 0 O

LTE/SAE Network Architecture
o Network Structure
LTE Interfaces and protocols
The Evolved NodeB (eNode)
Access GateWay (AGW) and termination of the LTE bearer
Key logical functions
MME (Mobility Management Entity)
SAE PDN GW (System Architecture Evolution Packet Data)
Network GateWay for the User Plane
Core Network elements functions
SGSN and GGSN or PDSN (Packet Data Serving Node)
The Evolved Packet Core (EPC)

O OO0 O O O O 0 0 O

LTE Operations and Procedures
System acquisition

Idle mode operations
Synchronization

Cell search and random access
RRC connection establishment
Traffic operations in DL & UL
Bearer setup and handover
Power control

LTE/SAE Signaling

EPC (MME) registration
Security procedures

QoS Management

Mobility Management

O OO0 OO0 OO 0O 0O O0OO0oOOoOOo
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Background and course description

MIMO — Transmitting and receiving through multiple antennas (and radio's) can be exploited
to obtain diversity gains, spatial multiplexing gains, or both. Space-time codes combine the
benefits of spatial diversity and coding gains.

Key concepts such as spatial diversity and spatial multiplexing are discussed in depth.
Systems with multiple antennas at the transmitter and at the receiver are contrasted .

The main concepts in exploiting the spatial dimension in wireless communications and the
use of multiple antennas are discussed in depth for free-space and multipath channels.

We discuss examples of space-time codes, their design, performance, and complexity and
their emergence in various standards. This is followed by systems and techniques that focus
on spatial multiplexing. The availability of channel state information (CSI) at the transmitter

supports MIMO systems with enhanced data rate performance. Techniques utilizing CSI
feedback from the receiver are presented .

Discussed Topics
e Properties of Adaptive Arrays, Beam Pattern, Array Gain, Transmit and Receive
Arrays
¢ MIMO Channel Models (static, dynamic) , Channel Estimation

¢ MIMO Capacity, Channel Known at the Transmitter

¢ Diversity with Receive Antennas: MRC, optimum combining, correlated channels,
MATLAB examples

o Diversity with Transmit Antennas, Alamouti’'s Scheme, Space-time Block Codes,
MATLAB Examples

o Phase Sweeping, Delay Diversity, Cyclic Delay Diversity
e Spatial Mutliplexing Systems: BLAST, layered schemes, MATLAB examples

e Closed Loop Systems: Beamforming, Diversity systems, spatial multiplexing over
eigenmodes

e Combing MIMO with OFDMA

e MIMO techniques used in WiMAX and LTE
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Femtocells — Major technical aspects
e The backhaull problem and suggested solutions
e Open or close service
e Hand off scnario's to and from the femtocell

Femtocell Components and Pricing
o Low Cost Baseband & RF Chipsets for Femtocells
e Practical Location and Timing Solutions for Femtocells
o Cost Benefits of Integration with Broadband Routers
¢ Do Handset Maufacturing and Test Solutions Apply

Regulatory, Standards and Public Policy
¢ Femto Forum — Building the Femtocell Eco System
e Standards Progress for Femtocells in 3GPP
e Standards Progress for Femtocells in 3GPP2

Bringing Femtocells to Market
e Zero Touch Deployment — Can it be Done on a Mass Scale?
Dealing with Interference — Real World Experience
Pricing Structures and Service Offerings that are Compelling and Profitable
First Mover Advantage — Will This Drive Early Adoption?
Timescales and Cost Targets for Femtocell Deployment

Femtocell Applications & Services
o Differentiating Femtocell Offerings Through Price, Quality and Services
e What are The Killer Applications?
¢ Building Key Content Services for the Femtocell Enabled Home
¢ Femtocells for Rural Communities

Femtocells in the Enterprise and Public Spaces
e The Case for the Intergated Femtocell PABX
e Managing Access Rights and Loading for Public/Enterprise Femtocells

WiFi or Femtocells or Both?
e The UMA Approach to Home Networks
e Cost Comparison — WiFi vs Femtocell — Now and in the Future
e Service, Coverage and Feature Set Comparison of UMA vs Femtocell.

9 inn 9 mnw www.accesspoint.co.il .pn "nn n™wony N3717TM P = 01" DUPNR
.yairs@accesspoint.co.il 03-9747070 :™Jn 70100 TIP"n 00 BNITIN 1094 1.1




