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LTE (4G) RAN Air Interface

LTE (4G) RAN Air Interface will offer to participants a deep understanding on LTE Radio Access Network
(RAN) physical layer, including air interface principles, radio channels, signals and procedures

COURSE REVIEW AIMED AT

This LTE(4G) training course introduces the audience into a deep dive LTE (4G) RAN Air Interface is mainly designed for technical audience. It is
towards LTE RAN physical layer 1 (air interface) interface. It exploits the suitable for technical professionals, RAN operators, Radio planning

topic from initial access to resource allocation and from MIMO to LTE-A engineers, RAN optimization engineers, Research Institutes, defense sector,
and LTE-Apro data transmission enhancements. who currently are or will be involved in deploying, designing, configuring

and/or implementing LTE RAN.
It provides detailed descriptions and explanations of the radio interface

channels and signal structure, the concepts of OFDM (Orthogonal Prerequisites: Those wishing to take this course should have a first exposure
Frequency Division Multiplexing), resource allocation procedures, control to LTE technology, with good reference to wireless communications
signaling, channel coding, frame structure, slot structure, FDD, TDD, principles.

system information, and finally MIMO (Multiple Input Multiple
Output).The course is purely theoretical, however it is supported by
proper exercises for better understanding of the topic.
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LTE g G) RAN Air Interface

LTE (4G) RAN Air Interface will o

r to participants a deep understanding on LTE Radio Access Network

(RAN) physical layer, including air interface principles, radio channels, signals and procedures

Course Benefits for individuals (Professionals)

*Understanding LTE RAN physical layer 1 air interface requirements

*Learn how to configure LTE air interface physical channel parameters and
signals to exploit network performance

*Understand the principles behind the control channels, signals and user data
channels.

*Learn about first principles of MIMO

*Understand the LTE physical layer algorithms and procedures

Course Benefits for your Organization

*Equip organization engineers with the necessary knowledge to understand
LTE physical layer.

*Obtain a well-planned network based on LTE air interface first principles
*Keep ahead of competitors in properly configuring air interface parameters,
contributing to high quality customers’ LTE services

*Prepare for future network expansions and quality performance
optimization

Training Format

Instructor-Led Training

On-Site Classroom: 3 days

Web delivered (Virtual): 3 days

Excellent and descriptive course material (pdf file) will be provided

Customer Tailored!

We can tailor the included topics, tech level, and duration of this
course right to your team’s technical requirements and needs
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Section 1: LTE Air Interface Overview

Course Program Outline

Module 1: LTE Technology Preview

*LTE Air interface overview

*LTE frequency bands

*LTE frame structure

*FDD — TDD modes description
*LTE signals and channels review

*LTE Services: MBB, MTC loT, Voice over
IP (VOLTE)

Module 2: LTE Physical Layer Structure

*LTE radio channel structure
*LTE sector and cell concept
eIntroduction to OFDM/OFDMA principles

*Wireless channel characteristics and OFDM
performance

*Explain the OFDM parameters
*Frequency domain physical layer structure

*Frequency bands and supported Channel
Bandwidth

*Time Domain physical layer structure and slot
structure details

See next box

Module 2: LTE Physical Layer Structure

Cont’d from previous box

*Explain the concepts of channel coding
*FEC (Forward Error Correction) coding
*Block coding

*Turbo codes and performance
*Modulation schemes in LTE
*Scrambling and rate matching
*Physical layer OFDM mapping

*Virtual posts and antenna physical ports
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Section 1: LTE Air Interface Overview

Course Program Outline

Module 3: MIMO Technology overview

*Why MIMO in LTE??

*MIMO principles

*MIMO channel rank, transmission rank, precoding and layers
*MIMO Rel.8 TM2 to TM7 modes

*Beamforming, Tx-Diversity and spatial multiplexing (SMUX) schemes
*L.TE MIMO CSl report

*MIMO schemes against channel conditions

*MIMO modes and schemes gains

*SU-MIMO and MU-MIMO in LTE MIMO

*MU-MIMO conditions and gains

*Practical examples and exercises
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Section 2: LTE Physical Layer Procedures

Course Program Outline

Module 4: LTE Control Channels & Signals

*LTE DL sync signals and reference signals

*Cell specific reference signals (CRS) location on grid
*LTE UL sync signals and reference signals

*Initial Cell search procedure

*Pss/Sss synchronization procedure

*PCl and Cell specific reference signals (CRS) relation
*MIB and SIB1/SIB2 reading procedure

*RACH channel Random access procedure

See next box

Module 4: LTE Control Channels & Signals

Cont’d from previous box
*L.TE PRACH preambles

*PRACH preambles vs. cell range and channel
conditions

*RACH procedure Msgl-Msg4 sequence and
contents

*Timing Advance and Time synchronization

*LTE PDCCH channel and DCI formats

*LTE PDCCH DCI format contents

*L.TE PDCCH aggregation level and blind decoding

*L.TE PDCCH parameter configuration
See next box

Module 4: LTE Control Channels &
Signals
Cont’d from previous box

LTE PHICH and PCFICH channels

*LTE PUCCH formats

*LTE PUCCH UCI formats and signaling contents
*LTE PUCCH parameter configuration

*LTE PUCCH power control

*LTE SRS power control

*Practical Exercises

*Trace log files for parameter determination
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Section 2: LTE Physical Layer Procedures

Course Program Outline

Module 5: LTE User plane Channels

*L.TE HARQ parameters and principles
*LTE PDSCH channel

*LTE PDSCH scheduling

*LTE PUSCH channel

*LTE PUSCH scheduling

*LTE PUSCH power control

*Practical exercises

*Trace log files for parameter determination

Module 6: LTE L1/L2 cross layer functionality

*LTE MAC scheduler principles

*LTE DL scheduler and time/frequency resource allocation
*LTE DL scheduler performance gain

*LTE PDSCH parameter configuration

*LTE UL scheduler and time/frequency resource allocation
*LTE UL scheduler performance gain

*LTE PUSCH parameter configuration

*Link adaptation principles

*Link Adaptation and PDSCH TBS

*Link Adaptation and PUSCH TBS

*Practical exercises
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Section 3: LTE 3GPP releases

Course Program Outline

Module 7: LTE Advanced (LTE-A)
*Why LTE-A???

*LTE-A in 3GPP Rel.10 to Rel.12

*LTE MIMO enhancements

*MIMO TM8

*MIMO TM9

*MIMO TM10

*Coordinated MultiPoint (CoMP)
*CSI-RS and DMRS introduction
*Carrier Aggregation enhancements
*LTE-TDD in C-Band

*LTE Unlicensed Bands

Module 8: LTE Advanced pro (LTE-Apro)

*Why LTE-Apro???

*LTE-Apro in 3GPP Rel.13 to Rel.14

*LTE MIMO enhancements

*FD MIMO in TM8-TM10

*FD-MIMO 16 ports CSI-RS and gain enhancements
*FD-MIMO 32 ports CSI-RS and gain enhancements
*3D-channel and channel requirements

*Carrier Aggregation enhancements
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