LTE RADIO INTERFACE

Since we launched our LTE service and got experience from
the network, many questions emerged. The whole team had
their questions answered and were taken to a higher level by
Widermind's LTE performance and vendors’ specific
parameters training"

- Tony Oldén, Manager Radio Network Planning, TeliaSonera

Sweden

Course Description

LTE is the natural upgrade path for carriers with GSM/UMTS or
CDMA2000 networks. The different LTE frequencies and bands used in
different countries imply that multi-band phones will be able to use LTE
in all countries where it is supported. The course “LTE Radio Interface”
analyzes the E-UTRA (LTE) in detail.

One of the most important parts of the LTE is the E-UTRAN protocol
Architecture which is carefully described. Furthermore the Layer 1
information Processing is analyzed.

The new modulation schemes and methods are discussed by studying
OFDM and MIMO in E-UTRA. How the Synchronization & Network
Access is handled is discussed as well as the Downlink and Uplink
Transmission Procedures.

LTE Advanced features are included as well, such as Carrier Aggregation,
Self Optimized Networks (SON), Coordinated Multi Point (COMP)
Heterogenous Network, enhanced Inter Cell Interference Coordination
eICIC and Enhanced MIMO Support.

Content

ORGANIZATIONS AND STANDARDIZATIONS
e 3GPP, IETF and Internet standardization bodies

¢ Arena Towards Next Generation

13)

LTE INTRODUCTION

Terminology

Evolution of Mobile Systems and 3GPP Releases
GSM / GPRS

The split Architecture

UMTS and LTE Network Elements

Data rate versus Mobility

Encapsulation & Tunneling

Traffic Case: Network Attach

Protocol Stacks

EPS Mobility Management (EMM) states
LTE Mobility management — Tracking Areas

Dual registration and ISR
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Mobility in Connected mode
Tracking Area List

Mapping coverage

E-UTRA OVERVIEW

WM-Map_01: E-UTRA Overview
E-UTRA Terminal Categories
GUTI & S-TMSI

Areas and Identities

WM-Map_02: Mobility in Idle mode

E-UTRA PROTOCOL ARCHITECTURE

Simplified Bearer Establishment

WM-Map_03: E-UTRA Channel Architecture

RRC procedures, System Information, UE States

RRC Connection Reconfiguration

Overview of E-UTRA Layer 2

Layer 2: Packet Data Convergence Protocol and Radio Link Control
E-UTRA Protocol Architecture A

Hybrid ARQ and Medium Access Control

From IP Packet to TB

LAYER 1 INFORMATION PROCESSING

Fixed Reference Channel

WM-Map_05: DL-SCH Scrambling & Modulation
Channel coding, Turbo Coding and Rate Matching
Scrambling and Modulation

OFDM and MIMO in E-UTRA

From IP Packet to Radio Wave
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OFDM and Multi carrier Transmission

Subcarrier Orthogonality

Modulation: Higher-Order, technique comparison
Scheduling, Link Adaptation

WM-Map_06: OFDM Signal Generation

Multi-path Propagation, Cyclic Prefix

WM-Map_07: OFDM Signal Generation (IFFT)

MIMO, Multi-antenna Configuration

WM-Map_08: MIMO, Spatial Diversity (STBC)
E-UTRA Transmission Modes and Radio Frame (FDD)

Downlink and Uplink Sub-frames

SYNCHRONIZATION & NETWORK ACCESS

E-UTRAN Transmission

WM-Map_09: Cell Search and SI Acquisition
PBCH Coding and Mapping

Random Access, RA signal flow

PRACH Configuration index

RA Preamble Formats, Generation and Mapping

DOWNLINK TRANSMISSION PROCEDURE

WM-Map_10: Downlink Sub-frames

PHFICH and PDCCH Coding and Mapping
Downlink Control Information (DCI)

Transmission Mode and DCI Format

PDCCH Format and Search Spaces

WM-Map_11: DL Transmission Scheduling & HARQ
Resource Allocation Types

Modulation and Coding Scheme
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* Transport Block Size Index
* Semi-Persistent Scheduling, Configuration
* Discontinuous Reception

* Channel Status Reporting

UPLINK TRANSMISSION PROCEDURE

* WM-Map_12:Uplink Transmission Scheduling & HARQ operation
e PHICH and PUCCH Coding and Mapping

¢ UCI Multiplexed on PUSCH

Widermind communicates the knowledge you need to develop and

Target audience implement new technologies for current and future network operations.
Target audience is telecom engineers and radio engineers working with Our clients are telecom operators, system integrators, system suppliers
the LTE system. ¢ and consultancy firms.

o Based in Stockholm, Sweden, we develop courses backed by a
Pre-requisites comprehensive network of associates. Our instructors employ technical
The participants should have some prior knowledge about mobile ©  and pedagogical skills that have made Widermind training well known
systems. and appreciated as one of the best services in the field.

Course len gth You are warm welcome to contact our representatives at:

3 days Email: info@widermind.com or telephone: +46 8 410 757 11
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