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Overview of LTE-Advanced and Standardization Trends
The standardization of LTE-Advanced, which is the development radio interface for LTE, is currently progressing at the
3GPP. LTE-Advanced maintains backward compatibility
with LTE, while achieving higher system performance than
LTE and satisfying the minimum requirements for IMTAdvanced, which is in the process of being standardized by
the ITU-R. In order to achieve these goals, radio interface
technologies such as support of wider transmission bandwidth, enhancement of MIMO technology used and relay, are
being studied on a base of LTE technology.
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Figure 1 Standardization schedules for IMT-Advanced (ITU) and LTE-Advanced (3GPP)

*3 HSPA: A specification for increasing packetdata rates in W-CDMA, and a general term
encompassing High Speed Downlink Packet
Access (HSDPA), which increases the speed
from the base station to the mobile terminal,
and High Speed Uplink Packet Access
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(HSUPA), which increases speed from the terminal to the base station.
*4 IMT-2000: The 3G mobile communications
systems for increasing the speed of communication. These are summarized in ITU-R recommendations, and there are currently six varia-

tions, including W-CDMA.
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conference held in 2007. This conference is
held every three to four years in order to revise
international Radio Regulations (RR) for use
of radio waves, including use of various frequency bands, operation of radio base stations,
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*6 Circular letter: An official document used to
communicate among participating national regulatory agencies, companies and organization
members.

*7 IEEE 802.16m: The IEEE candidate radio
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*8 Single-user MIMO: Technology which uses
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frequency for a single user.
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Table 2 ITU test environment and requirements
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(a) ITU test environment
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Microcellular Base coverage urban

Cell layout

Rectangular
(2-cell model)

Inter-site distance (m)

60

200

500
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3

3

30
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model
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20

10
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10

10
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also shows that LTE-Advanced multiuser MIMO provides a significant
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0.1
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0.06

0.04

simultaneously.
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0.07

0.05

0.03

0.015

Figure 3 shows that on the uplink,
LTE Rel. 8 single-antenna transmission

*9 Spectral efficiency: The number of data bits
that can be transmitted per unit time and unit
frequency band.
*10 Multi-user MIMO: Technology which uses
MIMO transmission over the same time and
frequency for a multiple users.
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*11 Microcell: A communications area of radius
from several tens to several hundreds of
meters, covered by a single base station.
*12 Macrocell: A communications area of radius
from several hundreds to several tens of kilometers, covered by a single base station.

*13 Wrap-around: In a system-level simulation
using a limited number of cells, an arrangement in which cells are placed surrounding a
central cell in order to simulate any interference a cell receives from outside of the cell.
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Figure 2 Spectral efficiency in the ITU test environment (downlink)

time and in the number of VoIP users
accommodated [17].
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