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(54) Title: TRANSMISSION METHOD AND APPARATUS FOR CARRIER AGGREGATION AND UPLINK MIMO

(57) Abstract: A transmission method for carrier ag-
gregation, more particularly, for uplink MIMO and
carrier aggregation, in a method for transmitting an
uplink signal by the carrier aggregation in a terminal
having at least four antennas, includes receiving a
grant signal for transmission of the uplink signal, the
grant signal including information related to use of a

primary cell and a secondary cell, determining one
antenna or at least two antennas to use the primary
cell, determining one antenna or at least two anten-
nas to use the secondary cell, and transmitting a first
uplink signal to the primary cell and a second uplink
signal to the secondary cell using the respective de-
termined antennas.
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Description
Title of Invention: TRANSMISSION METHOD AND APPARATUS

FOR CARRIER AGGREGATION AND UPLINK MIMO
Technical Field

1] The present disclosure relates to transmission for carrier aggregation, and more par-
ticularly, a transmission method and apparatus for multi-antenna based carrier ag-
gregation.

Background Art

[2] MIMO is a short term of Multi Input and Multi Output, and indicates an method for
improving data transmission and reception etficiency by adapting a multiple transmit
antenna and a multiple receive antenna, breaking with an method using one transmit
antenna and one receive antenna. That is, the MIMO technology is to implement
capacity increase and performance improvement by using multiple antennas at a
transmitting end (transmitter) or a receiving end (receiver) in a wireless commu-
nication system. Here, MIMO is also referred to a multiple antenna (multi-antenna).

[31] Summarizing the aforementioned, a multi-antenna technology adapts a
technology of aggregating data segments received via various antennas, without being
dependent on a single antenna route, in order to receive one entire message. The multi-
antenna technology can improve data rate within a specific range or increase a system
range for a specific data rate, accordingly, it is an attractive next generation mobile
communication technology, which can be broadly used for mobile communication
terminals, relays and the like, namely, expected to overcome throughput limit of
mobile communications, which has reached the limitation due to data communication
extension or the like.

[4] In general, when a transport channel experiences deep fading, if a different
version or a replica of a transmitted signal is not additionally transmitted, it is difficult
for a receiver to determine the transmitted signal. A resource corresponding to the
different version or the replica is referred to as diversity, and is one of the most
important factors that contribute to reliable transmission over a wireless channel.

[5] The use of the diversity can maximize data transfer capacity or data transfer re-
liability. A system for implementing the diversity by using multiple TxX antennas and
multiple Rx antennas is referred to as a MIMO system or a multiple antenna system.

[6] A multiple antenna scheme includes space frequency block coding (SFBC), space
time block coding (STBC), cyclic delay diversity (CDD), frequency switched transmit
diversity (FSTD), time switched transmit diversity (TSTD), precoding vector
switching (PVS), spatial multiplexing (SM), generalized cyclic delay diversity
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[11]

[12]

(GCDD), selective virtual antenna permutation (S-VAP), etc. Such a MIMO scheme
may also be considered as a measure for improving a data rate and reliability in a com-

munication system having a multiple cell structure.
LTE-Advanced (LTE-A) system, which is one of systems following three

generation wireless communication systems, is undergoing a standardization work for
a terminal, which can support not only the MIMO system but also a Carrier Ag-
gregation (CA), which is a scheme for transmitting more data to a terminal or User
Equipment (UE) using different multiple carriers. The LTE-A is a technology for ag-
gregating a plurality of unit carriers, which are used in the conventional LTE release-
8/9, to be used simultaneously. Such technology aims to extending a bandwidth up to
100 MHz.

In other words, a carrier, which was defined fully up to 20 MHz in the con-
ventional LTE release-8/9, is redefined as a component carrier, and one terminal is
allowed to use maximum 5 component carriers by the carrier aggregation (CA)
technology. Hereinafter, a terminal is referred to as User Equipment (UE).

The CA is a way to get high throughput by aggregating a used band for each
component carrier. There are three types of carrier aggregations which are intra-band
contiguous aggregation, intra-band non-contiguous aggregation and inter-band non-
contiguous aggregation for LTE-Advanced CA.

Consequently, in wireless communication systems, such as the LTE-Advanced
system, following the three generation system, it is very important to provide a UE's
radio frequency (RF) architecture for supporting a combination of CA and MIMO
system. However, such UE RF architecture has not been effectively provided yet.

Disclosure of Invention
Solution to Problem

Therefore, an aspect of the detailed description is to provide an apparatus and method
having UE RF architecture, capable of effectively supporting a combination system of
Carrier Aggregation (CA) and an uplink MIMO in a wireless communication system.

To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described herein, there is provided a
transmission method for uplink Multi-Input Multi-Output (MIMO) and Carrier Ag-
gregation (CA), in a method for transmitting an uplink signal by CA in a terminal
having at least four antennas, the method including receiving a grant signal for
transmission of an uplink signal, the grant signal including information related to use
of a primary cell and a secondary cell, determining one antenna or at least two
antennas to use the primary cell, determining one antenna or at least two antennas to

use the secondary cell, and transmitting a first uplink signal to the primary cell and a
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second uplink signal to the secondary cell using the respective determined antennas.
The antenna to use the primary cell may not overlap the antenna to use the

secondary cell. When at least two antennas are to use the primary cell, the at least two
antennas may not be adjacent to each other. When two antennas are to use the
secondary cell, the at least two antennas may not be adjacent to each other.

The transmission of the first uplink signal to the primary cell and the second
uplink signal to the secondary cell using the respective determined antennas may be an
inter-band or intra-band transmission.

In accordance with another aspect of the detailed description, there is provided a
transmission method for uplink Multi-Input Multi-Output (MIMO) and Carrier Ag-
gregation (CA), in a method for transmitting an uplink signal by CA in a terminal
having at least four antennas, the method including receiving a grant signal for
transmission of the uplink signal, the grant signal including information related to use
of a primary cell and a secondary cell, determining at least four antennas to use the
primary cell at a frame or sub-frame time interval, determining at least two antennas to
use the secondary cell at a frame or sub-frame time interval, and transmitting a first
uplink signal to the primary cell and a second uplink signal to the secondary cell using
the respective determined antennas.

A time to use the primary cell and a time to use the secondary cell may not
overlap each other, and when at least two antennas are to use the secondary cell, the at
least two antennas may not be adjacent to each other.

The transmission of the first uplink signal to the primary cell and the second
uplink signal to the secondary cell using the respective determined antennas may be an
inter-band or intra-band transmission. The sub-frame or frame time interval may be in

the range of 1 ms (millisecond) to 10 ms (millisecond).

Advantageous Effects of Invention
In accordance with the transmission method for uplink MIMO and carrier ag-
gregation, an efficient connection structure between the carrier aggregation and the
uplink MIMO may be proposed, which derives an effect of maximizing bandwidth
expansion in the wireless communication system.
Brief Description of Drawings
FIG. 1 is an overview of an intra-band Carrier aggregation (CA)in accordance with
the related art;
FIG. 2 is an overview of an inter-band CA in accordance with the related art;
FIG. 3 is a block diagram illustrating a general UE transmitter (Tx) architecture
for uplink (UL)-MIMO and CA of a multiple antenna in accordance with the related
art;
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