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Preface

The aim of this book is to give an integrated presentation of the
specifications for Long Term Evolution (LTE) and LTE Advanced radio
interfaces, so that the reader can gain an overview of their main
characteristics.

The LTE radio interface is the interface between the User Equipment
(UE) and the Evolved Packet System (EPS) 4G mobile network.

The LTE radio interface was introduced in Release 8 of the specifications
of the 3rd Generation Partnership Project (3GPP).

The EPS mobile network has the following features:

— it provides a data transmission service in Packet-Switched (PS) mode.

The data carried by the EPS network are unicast Internet Protocol (IP)
packets;

— Release 9 introduced the Multimedia Broadcast Multicast Service
(MBMS) using unicast or multicast IP packets;

— Release 9 also introduced the mobile Location Services (LCS).

The LTE radio interface has the following characteristics achieving

bitrates of 300 Mbps for the downlink direction and 75 Mbps for the uplink
direction:

—20-MHz radio channel bandwidth;
— 64-Quadrature Amplitude Modulation (64-QAM);
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— 4x4 Multiple Input Multiple Output (MIMO) transmission mode for the
downlink direction.

The LTE Advanced radio interface was introduced in Release 10.

The LTE Advanced radio interface has the following characteristics

achieving bitrates of 3 Gbps for the downlink direction and 1.5 Gbps for the
uplink direction:

— 100-MHz radio channel bandwidth, obtained by Carrier Aggregation

(CA) of five 20-MHz radio channels:

— 8%8 MIMO transmission mode for the downlink direction;

— 4x4 MIMO transmission mode for the uplink direction.

This book is divided into 10 chapters, summarized in the following table.

Chapters Title Contents
EPS, MBMS, LCS networks
e Bearer types
1 General characteristics Radio in);s rface
Network procedures
. Attachment
2 B4 prtsen] Session establishment
System information
3 RRC protocol f/lonnection control
easurements
Broadcast control
4 Data link layer PDCP. RLC and MAC protocols
Frequency plan
5 Physical layer Multiplexing structure
Transmission chain
6 Downlink physical PSS, SSS. Cell-Specific RS, MBSFN RS,
signals UE-Specific RS, PRS, CSI RS
4 Downlink physical PBCH, PCFICH, PHICH, PDCCH.
channels PDSCH, PMCH
8 Uplink physical signals DM-RS. SRS
9 Uplink physical channels | PRACH, PUCCH, PUSCH
10 Radio interface Access control

procedures

Data transfer

André PEREZ
September 2015
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