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A METHOD FOR RADIO COMMUNICATION BETWEEN A BASE STATION AND A
USER TERMINAL USING TRANSMISSION ON COMPONENT CARRIERS BASED ON
CONTROL INFORMATION, AS WELL AS A BASE STATION, A USER TERMINAL AND
A COMMUNICATION NETWORK THEREFOR

The invention relates to a method for radio comuunication Pe-
tween a base gtation and a user terminal according to the pre-
amble of claim 1, a basge sgtation according to the preamble of
claim 9, a user terminal according to the preamble of claim 10
and a cownmunication network according to the preamble of claim

11i.

2 gpectral band used for multi-cell radio transmisgion is
normally called a carrier. In carrier aggregation scenarios, as
e.qg. for freguency division duplex (FID), it isg envisaged that
the downlink transwmission and the uplink transmission to and
from a user terminal can happen over multiple consecutive or

non-consecutive carriers, which are called component carviers.

The component carrisrs that are used for uplink or downlink
transmission can be composed of subcarriers or code waveforms.
The subcarriers are e.g. used in Orthogonal Freguency Division

Multiplexzing {(OFDM} radio gystems.

Orthogenal Freguency Division Multiplexing radio systema are
currently undeyr discussion for many standavds as o.¢. foy Thixd

=N b b T i s, e & g gy <k R P T 3 % o ey Ay o
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Worldwide Intercperability for Microwave Access).

OFDM is a multi-carrier modulation technigue. The data is
digtributed on a large number of closely spaced subcarriers.
Several bits of a bit stream are mapped on one subcarrier by
modulating the complex awmplitude by e.g. QPSK (QPSK = Quadra-
ture Phase Shift Keying), 16-0AM or 64-0AM (QAM = Quadrature

Amplitude Modulation).

For the communication between a base station and a usery ter-
minal, dedicated downlink component carriers are used in combi-
nation with dedicated uplink component carriers. Saild combina-
tions of dedicated downlink component carriers with dedicated
uplink component carriers are called self contained units, if
resource addressing by a control channel on the downlink compo-
nent carriers in the self contained unit allows only addressing

of resources irnside the same gelf contaihed unit.

The scheduling of downlink and uplink data transmission is
done over the downlink control channel that can be distributed
over the downlink carrier bandwidth, i.e. the bandwidth of the
dedicated downlink component carriers that are assigned to the

communication betweenn the base station and the user terminal.

With this contrel channel a rescource allocation for data trans-

misgion exactly inside gaid dedicated downlink component caryri-

ers or saild dedicated uplink component carriers is done.

In normal mode of multi-user scheduling wmultiple user termi-

nals or groups of user terminalg are distributed over e.g. mul-

g

tiple 20 MHz component carriers since the gpectyum has to be

dintributed between the user terminals.

If the component carriers that are used by & ugsr terminal
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are farther apart in frequency, the user terminal will need
different radio receive and transmit branches, e.g. different
power amplifiers, in order to be able to communicate by means

of the component carriers.

However, for user terminals it is not economic that they re-
ceive all the time on all radic parts and that they transmit
all the time on all radio parts since this is energy consuming.
There may beg e.g. different power amplifisrs for the different
transmit branches that should be ramped up for energy saving

reasons only when they are usged.

Thus, the object of the invention is to indicate to the user
terminals in a resource efficient way on which freguencieg the

uger terwinalg shall receive or transmit.

Thig object ig achieved by a method according to the teaching
of claim 1, a base station according to the teaching of claim
9, a user terminal according to the teaching of claim 10 and &

compunication network according toe the teaching of claim 11.

The main idea of the invention is that at least one primary
component carrier is assigned to a user terminal for communica-
tion with a base station, and based on a transmission of con-
trol information to the user terminal on sald abt least one pri-
mary component carrier, the user terminal is supported to com-

municate on at leagt one auxiliary component carrvier with the

bage station.

In other words, one of multiple primary component carriers

are assigned to a user terminal, and further component carriers

will funection then as auxiliarvy component carriers for the usex

,-1

rerminal. The zcebivation, recegtion and transmission of the at

sty . .:,., .\ > - ey S e e - oy -~ b Vw3 asin ey e i 3
eaat ankilia componegnt cavrisr for the user tsyminal is

(‘J

O
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made dependent on the control chamnnel decoding of a grant on
the at least one primary component carrier or a received con-
figuration command on the at least one primary component car-

rier.

Further developments of the invention can be gasthered from

the dependent claims and the following description.

In the following the invention will ke explained further mak-

ing reference to the attached drawings.

Fig. 1 schematically shows a celliular communication network

in which the invention can be implemented.

Fig. 2 schematically shows a carrier aggregation for fre-
guency division duplex (FDD) according to the state of the art
with possibly different number of component carviers in

downlink and uplink.

Fig. 3 schematically shows a carrier aggregation for fre-
quency division duplex (FDD) according to the state of the art
with asymmetric downlink/uplink configurations of self con-

tained units.

Fig. 4 schematically shows principles of primary and auxil-
iary component carriers ass8igned to a user terminal according

to the invention.

A communication network CN in which the invention can be im-
plemented is depicted in fig. 1 and comprises user terminals

UE1-UR4 and base stations BS1-R38,

Each of saild user teryminale UNL-UE4 is connected to ong oy
multiple of said base stabtions BEEL-RBSE, and the base stabions

BE1I-BES are 1l turn gonnected to & cors network which is not
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shown in fig. 1 for the sake of simplicity.
The user terminals UE1-UE4 comprise the functicnality of a
user terminal for transmigsion and reception in a communication

network as e.g. a WIMAX or an CFDM network, i.=2. they can be

connected to a communication network by means of a base sta-

tion.

Furthermore, a user terminal UEL-UE4 zsccording te the inven-
tion comprises at least one processing means adapted to receive
contrel information on at least one primary compornent carrier,
and to support the uger terminal UE1-UE4 to communicabte on at
least one auxiliary component carrier based on said control in-

formation.

The base stationg BSL-BSB comprise the functionality of a
bage station of a communication network as e.g. a WIMAX or an
QFDM network, i.e. they serve the corresponding cells, and pro-
vide the possibility for user terminals UEL-UE4 to get con-

nected to the communication network CN.

Furthermore, & base station BS1-BS8 according te the inven-
tion comprises at least one processing means adapted to assign
at least one primary component carrier to a user terminal UEL-
UE4 for communication with the base station BS1-BSg, and to
transmit to the user terminal UB1-UE4 on sald at lesast one pri-
mary component carrier control information that support the

user terminal UEL-UE4 to communticate with the base station BS1-

BS8 on at least one auxiliary componsnt carvyier,

Fig. 2 shows the partition of radic frequencies along the
fraguency axig f that is used for radic communication between a
bage station 8% and a ussyr terminal UB. A spectral band used

oo 5 v o : < : i 5 3 < o+
iy 5 N P 1 - @ ey T A R . e e B N NS e g
For vndlti-cell radio transmiagagion ig galled a carrisyr. I

1 Car-

o
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rier aggregation scenarios for frequency divisgion duplex (FDD},
it is envigaged that the downlink transmission and the uplink
transmission to and from the terminal UE can happen over multi-
ple consecutive or non-consecutive carriers, which are called

component carriers as shown e.g. in fig. 2.

In the left part of f£ig. 2, it is shown that the component
carriers DL1-DLn are aggregated and build together the downlink
carrier used for transmission from the base station BS to the

ugser terminal UE.

In the right part of fig. 2, it is shown that the component
carrisrs UL1-ULm are aggregated and build together the uplink
carrier used for transmigsion from the user terminal UE to the

base station BS.

aAll cowmponent carriers DL1-DLn and ULl-Ulm are composed of
subcarriers, which are s.g. used in Orthogonal Freguency Divi-
sion Multiplexing {(OFDM) or Worldwide Intevoperability for Mi-

crowave Accesgss (WIMAX) radio systems.

The scheduling of downlink and uplink data transmission is
done over the downlink control channel which can be distributed
over the downlink carrier bandwidih, i.e. the bandwidth of the
downlink component carriers DLLI-DLn that are assigned to the
communication betweesn the base gtation BS and the user terminal
UE. With this downlink control channel a resource allocation is
done for data transmission exactly inside sald downlink compo-
nent carriers DL1-DIn or said uplink component carriers ULL-ULm
which build together the downlink and the uplink carrier used
for communication between the base statdon BS and the user ter-

minal UR.

D o ] s R T e v R by sy v Y my e ey w9 e G owrr e ety e Ty Y i el
FOCOonNTIgUXaTION WIDD AU Les8sl Qe GOownd LT :nx.k}fl‘tpﬁ:ll‘»ﬁllu CREK

]
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DL1-DLn and at least one uplink cowmponent carrier ULL-ULm for
communication bestween a base station and a user rferminal is
called a =self contained unit if the downlink control channel
which is distributed over the downlink carrier bandwidth does
not addresg component carriers outside said self contained

unit.

According e.q9. to the standard 3GPP LTE Release 8, the con-
figuration is that one downlink component caryier DL1-DLn is
paired exactly with one uplink component carrier ULL-ULm Ecx
communication betwsen a base gtatlion and a user terminal, how-
ever it ig algo envisaged that asywmetric configurations wikth
e.g. one downlink component carrier and two uplink component
carriers or e.g. twoe downlink component carriers and one uplink
component carrier will be supported. Thoze configurations can
not fully be exploited or even can not be understood by 3GPP

LTE Release 8 usgser terminals.

In fig. 3 two examples for such an asymmetric downlink/uplink

configuration according to the state of the art are depicted.

In the lsft part of fig. 3, it is shown that two downlink
component carrviers DL1, DL2 and one uplink component carrier UL
are used for communication between a base sgtation and a user

rerminal.

In the right part of fig. 2, it is shown that one downlink
component carrier DL and two uplink component caxriers ULLl, UL2
are uged for communication betwesen & base station and a user

terminal.

Now using said salf contained units, that can also be aggre-

gated, the scheduling of downlink

4 = = - s o - - Ry am L e TM ety JORRONE S SR o by ioy g ] - 3 o Y -
is dons by uping the downlink controdl channel inside sach self
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contained unit again summarized as DLI1 and ULl - DLn and ULn

which is assigned to the communication between the base station
B8 and the user terminal UE. With each downlink control channel
a regource allocation is dene for data transmission exactly in-

aide the self containsed anit.

x

For usger terminals it ils not economic that they receive all
the time on all radio parts and that they transmit all the time
on all radic parts since this is energy consuming. There may be
a.,g. different power amplifiers for the different transmit
branches that should be ramped up for energy saving reasonsg

only when they are used.

Furthermore, decoding of control channels in other component
carriers outside of self contained units used for communication
betwaen a user terminal and a base station shall be reduced in

effort, i.e. the number of blind decodings shall be reduced.

Thus, according to the invention it is indicated to the user
terminals in a resource efficient way on which fregquencies the
user terminals shall receive or transmit. In order to reduce
the number of blind decodings, it can be exploited that the
user terminal UE is in the same pathloss condition for all com-

ponent carriers.

Fig. 4 shows the principles of a method according to the in-
vention using primary and auxiliary component carriers which
are assigned to a user terminal for communication with a base

atation.

Fig. 4 shows the partition of radic freguenciles along the

Ereguency axis £ that is used for radio communication between a

1 c mn Yo, g b A = AT - a0 2y s g e PO - TV R e . : . “ e .
base station BS and a user terminal UR in & similar way as has

: : . L . . .
8 ] - o S COR, g s S y e om o SN e . R =
bean dong in the pricry arvt depisted an fig. 2.
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In the left part of fig. 4, it is ghown that an aggregated
downilink carrier used for communication between a base station
BS and a user terminal UE comprises a so-called primary compo-

nent carrier DLp and so-called auxiliary component carviers

In the right part of f£ig. 4, it is shown that an aggregated
uplink carriexr used for communication between a base station BS

&

nd a user terminal UE comprises a so-called primary component

&

carrier ULp and so-called auxiliary component carriers ULL-ULm,

In the embodiment depicted in fig. 4, for the sake of sgim-
plicity only one primary component carrier in uplink and
downlink is shown. However, it is also possible, that the ag-
gregated downlink or uplink carrier comprises more than one

primary component carrier.

All component carriers DLL-DLn, DLp and ULL-Ulm, ULp can be
composed of subcarriers, which are =.g. used in Orthogonal Fre-
gquency Division Multiplexing (OFDM) or Worldwide Interopearabil-

ity for Microwave Access (WIMAX) radic systems.

In the method according to the invention, the user terminal
UE gets one or mors primary component carriers in uplink and
downlink ULp, DLp or gelf containsd units assigned by the base
station to watch for decoding of control information, and de-
pendent on whether there is a valid reception of control infor-
mation for the user terminal UE on the downlink control channel
which is distributed over the bandwidth of the downlink compo-
nent carxrier DLp or based on the contents of the decceded con-
trol information, the user tevminal UE starts the reception
branches of one or multiple other auwxiliary downiink component

carrierg QLA-Dhn, and preferably also gtarts the btransmission
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branches of one or multiple other auxiliary uplink component
carriers UL1-Ulm, and the user terminal UE triez to decode con-
trol information of zaid other auxiliary component carriers in

downlink DLI-DLu.

In an embodiment of the invention, the user terminal UE isg
enabled tce communicate on at least one auxiliary uplink o
downlink component carrier ULI-Ulm or DLI-DLn after a defined
time since the user terminal UE has received control informa-

tion on at least one primary downlink component carrier DLp.

In other words, a definsd number of subframes after a recep-
tion of a contrel channel of a primary component carrier DLp, a
gleeping mode of reception and transmission on the auxiliary
comnponent’ carriers DLI-DLn and ULL-ULm will ke terminated, and
the useyr terminal UE is enabled Lo receive or transmit on said
auxiliary component carriers DL1-DLn and UL1-ULm. Asg the auxil-
iary uplink or downlink component carriers are only activated
when a traffic activity starts, energy is saved in the corre-
sponding radio reception and transmission parts during the in-

active times,

In an embodiment of the invention, the control information
that is =zent from the base station BS to the user terminal UE
on said at least one primary downlink component carriey DLp
contains an indication which at least one component carrier is
uged as said at least one auxiliayxy component carrier ULL-Ulm

or DLI-DLn.

Said indication is e.g. an index, or a number of indices.
Saild index or indices describe in which other auxiliary compo-

nents & user terminal UK shall start to look for control chan-
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In another embodiment of the invention, the at least one aux-
iliary component carvier ULL-Ulm or DL1-DLn is predefined and

kniown to the ugsey terminal UE.

In an enbodiment of the invention, the encoding of control
information performed in the base station BS is in a way that
the user terminal UE can use the information obtained frowm the
decoding process on the at least one priwary downlink component
carrier DLp to save computational effort when decoding control
information on the at least one auxiliary downlink component

garrier DLI-DLn.

For example, the base station BS can use for the encoding of
control information on the at least cone auxiliary downlink com-
ponent carrier DL1-DLn the same code rate as for the encoding
of control information on the at least one primary downlink
component carrier DLp. Once the user terminal UE knows the code
rate from the decoding process of controel information on the at
least one priwmary downlink component carrier DLp, the effort
for the decoding process of control information on the at least
ong auxiliary downlink component carrier DLI-DLn is reduced, as
only resource combinations with the code rate of control infor-
mation on the at least one primary downlink component carrier
DLp arve uged for the decoding process of control information on

the at least one auxiliary downlink component carrier DL1-DLn.

To use the same code rate on both the primary and auxiliary
component carrviers makes sense, as it can be assumed that the

pathloss conditions are nearly the same for all component car-

riers,

Thus, in a preferred embodiment of the dnvention, the base

e e e ] e « gt £ B2 ey B Flmyr oA A mde U,
tation B encodeg oontrel information for said abt least one
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auxiliary component carrier BL1-DIn with a code rate which lies
within a defined range that includes the used code rate of con-
trol information of the at least one primary component carrier
DLp, so that the user terminal UE needs only to decode control
information on said at leasgt one auxiliary component carrier
that hag a code rate of control information which lies inside

said defined range.

Even if the radio reception and transmission branches of all
component carriers are active in a given subframe, depending on
the received contrel channel protection of the at least one
primary component carrier DLp, the user terminal UE loocks in
the control information of the at lesast one auxiliary component
carrvier DL1-DLn also only for control channels with an approxi-
mately equal protection, since the zame pathloss condition can

be assumed for all compeonent carriers.

FPor example, if on the primary component carrier DLp the user
terminal UE decodes a control charnnel with 4 CCE channel bits
{CCE = control channel slement) and x bits paylead, the code
rate is 7, =x/(4CCE). Thus, in the control channels of the at
least one auxiliary component carkrier DLI-DLn, the usey ternti-
nal UE is only looking for combinations of bits of the payload
¥, and numbex of channel bits B CCE with a code rate
v, =y /B, CCE) ingside a vange 7r,&lr,~8r +48], with ¢ being a pre-

defined value.

An addresesing of frequencies in other component carrigrsg oub-
side the bandwidth of the dedicated downlink or uplink compo-

nent carviers that contain the layer 1 or laver I control

. - - o ot % R et e e i £ ey X2 eV e e e
chammel using the go-called frosgg sigmaling would ysguiye an

introduction of nsw bilggey reésource allogation formats for said
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cross signaling which would lead to an additional blind decod-

ing effort in the user terminal UE.

Compared to having no a pricri information when using wmulti-

ple downlink control channels in component carriers and com-

pared to the application of said cross signaling, using the in-

vention according to the ewmbodiments described above saves many
klind decodings of contrel information in the auxiliary compo-
nent carrier DL1-DLnt and thus reduces the complexity and compu-

tational effort in the user terminal UE.
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Claims

1. A method for radio comnunication betwesn a base station
(B3} and a user terminal (UE} using transmission on compo-

nent carriers, characterized in, that

e at least one primary component carrier (DLp) is as-
signad to the user terminal (UE) for communication with

the bage station (BS),

¢ and based on a transmission of control information to
the user terminal (UE) on said at least one primary
component carrier (DLp}, the user terminal (UE} is sup-
ported to communicate on at least one auxiliary compo-
nent carrier (DL1-DLn, ULI1-ULm} with the baszse gtation

{BS).

2. A& method according to claim 1, chavacterized in, that
primary downlink and uplink component carriers are grouped
into units of at least one primary downlink and uplink
compornient carrier together used for duplex in frequency
division duplex transmisgsion, so that the unitg constitute
gelf contained units, in which resource addressing by at
leagt one control channel inside a self contained unit al-
lows only addressing of regources of primary component

carriers that are in the same self contained unit.

2% 4

» b g far o Y Ay b & —— R R | - e o o B Ly T
. 2 method according to clsaim 1, chavsctevized in, that af-
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15
ter a defined time since the user terminal (UE) has re-

ceived said control information, the user terminal (UE) is
enabled to communicate on said at least cone auxiliary com-

ponent carrier (DL1-DLn, ULL-ULm} .

A nmethod according to claim 1, characterized in, that
sald control information contains an indication, which at
least one cowponent carrier is used as sald at least one

awiliary component carrier (DLL-DLn, ULL-ULwm) .

A method according to claim 1, characterxized in, that
gsaid at least one auxiliary componsnt carrier (DLI-DLn,
UL1l-ULm) is predefined and known to the user terminal

(UE) .

A method acceoxding to claim 1, charvacterized in, that the
bage station (BS) encades control information for said at
least one auxiliary componsnt carrier (DL1-DLn, ULL-ULm)
with a code rate which liss within a defined range that
includes the code rate of control information of the at
least one primavry component carrier (DLp), so that the
user terminal needs only to decode contrel information on
gald at least one awgiliary component carrier (DLI-DLn)
that has a code rate of control information which lies in-
side sald defined rangs , and the user terminal {UE} saves
computational effort when decoding control information on

the at least one auxiliary component carrier {DL1-Din).

A method according to claim 6, characterized in, that the
ugser terminal (UE) only decodes control information on
said at least one auxiliary component carrvier (DLI-DIm) i1f

¥

the code rate of the control information lies within a ¢

Bk

t':}y —

-

fined range which includes the cods rate of control infor-
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16
mation of the at least one primary component carrier

(BLp) .

A bage station (B8) for radio communication between said
base gstation and a user terminal using transmission on
component carriers, sald base station (BS) comprising at
least one processing ‘weans that is adapted to assign at
least one primary component carrier (DLp) to the user ter-
minal {UE)] for communication with the bage station (BS)
characterized in, that saild at least one processing msans
is adapted to transmit to the user terminal (UE) on said
at least one primary componant carrier (DLp) control in-
formation that support the user terminal (UE) to communi-
cate with the base gtation (BS) on at least one auxiliary

component carrier (DL1-DiLn, ULL-ULm).

A user terminal {UE) for radic communication between said
tuger terminal (UB) and a base station (BS); sald user ter-
minal (UE)} being assigned at least one primary component
carrier {(DLp} for communication with the base station
(B8}, and said user terminal (UE)} comprising at least one
processing weang that is adapted to receive control infor-
mation on said at least one primary component carrier
(DLp)} characterized in, that said at least one processing
means is adapted to support the user terminal (UE} to com-
municate on at least one auxiliary component carrier (DLL-

DLn, ULL-ULm) based on said control information.

A communication network {(CN) comprising base stations

(BES1-B88) and user terminalsg (UREL-UE4) for radic comnmuni-

1,

cation between saild base gtations (B81-B88) and user ter-~

R o) ™ T AK A e g ey I A oy e v - A g 3 ey i o e g e N s e g
minals {(UBL-UE4) using fyransmisSsion o component carrlsayrs,
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szid basgs statlions comprising at least one progegsing
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means that is adapted to assign at least one primary com-

ponent carrisr (DLp) to the user terminals (UE1-UR4} for
ocommunication with the base gtations {(RS1-BS8), and said
uger terminals {UEL1-UE4) comprising dt least one process-
ing meang that is adapted to receive contrcel information
on sald at least one primary cowmponent carrier (DLp) char-

acterized in, that

¢ said at lsast one processing means of the base stations
(BS81-BS58) is adapted to transmit to the user terminals
{(UEL-UE4) on said at least one primary component carrier
(DLp) control information that support the user terminals
(UE1~-UE4) to communicate with the base stations (BS1-BSS8)
on at least one auxiliary component carrier (DL1-DLu,

UL -TULm} ,

e and saild at least one processing means of the user ter-
minals {(UB1-UE4) is adapted to support the user terminals
(UBE1-UR4) to communicate on the at least one auxiliary
component carrier (DLI-DLn, UL1-ULm} based on said con-

trol information.



WO 2010/054930 PCT/EP2009/064123
1/3

Fig. 1



WO 2010/054930

BS

Fig

.2

DL

UL

A

bR
e
[

Aggregated UL
carrier

Component carrier

Fig.

3

y
A

PCT/EP2009/064123

2/3

Aggregated DL
carrier

g

BT U

L
B ™

m




WO 2010/054930 PCT/EP2009/064123
3/3

:tl | DL1 ﬁ\;J;(riiltia?ry Component

®
.
Primary Component
DL carrier < P carrier
)
°

9 D|_n ﬁ\;rﬁiilti;:ry Component

N\ -

(| hodiery Componen = N
Aggregated o Componen :
Ungcosrgrier < zorrie:yc P 1 _ULp ﬁIUE
L faiary Component ULm

Fig. 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/064123

A. CLASSIFICATION O] 0%’UBJECT MATTER

INV. HO4W72
ADD. HO04W72/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4W

Documentation searched other than minimum documentation to the extent thal such documents are included in the fields searched

Electronic data base consulied during the international search (name of data base and, where practical, search terms used)

EPO-Internal, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X ALCATEL-LUCENT: "Support of carrier 1,2,
aggregation for FDD" 8-10
3GPP DRAFT; R1-084140_CARRIER_AGGREGATION,
3RD GENERATION PARTNERSHIP PROJECT (3GPP),
MOBILE COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
; FRANCE, no. Prague, Czech Republic;
20081110, 10 November 2008 (2008-11-10),
XP050317435

A 3,5-7
the whole document

m Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the ar which is not
considered to be of particular relevance

*T* later document published after the international filing date
or priority date and not in conflict with the application but
ciled to understand the principle or theory underlying the

invention

‘E* efal(lner éiotcumem but published on or after the international *X* document of particular relevance; the claimed invention

ling date cannot be considered novel or cannot be considered to
‘L* document which rmay throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication date of another *y* document of i . ; i ;

e ; e particular relevance; the claimed invention

citation or other special reason (as specified) cannot be considered 10 involve an inventive step when the
‘0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-

other means ments, such combination being obvious to & person skilled
"P* document published prior fo the international filing date but inthe ar.

later than the priority date claimed ‘&' document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report

24 November 2009 03/12/2009

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040, 2
Fax: (+31-70) 340-3016 Aullé Navarro, A

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/064123

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category”

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

ERICSSON: "Carrier aggregation in
LTE-Advanced"

3GPP DRAFT; R1-082468, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE
COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
; FRANCE, no. Warsaw, Poland; 20080630,
24 June 2008 (2008-06-24), XP050110739

Sections 2, 4 and 5

figures 2,4

PARKVALL S ET AL: "LTE-Advanced -
Evolving LTE towards IMT-Advanced"
VEHICULAR TECHNOLOGY CONFERENCE, 2008. VTC
2008-FALL. IEEE 68TH, IEEE, PISCATAWAY,
NJ, USA, 21 September 2008 (2008-09-21),
pages 1-5, XP031352496

ISBN: 978-1-4244-1721-6

Section III.A

figure 1

LG ELECTRONICS: "Carrier aggregation and
control signaling for LTE-A"

3GPP DRAFT; R1-082946 LTE A_CARRIER
AGGREGATION, 3RD GENERATION PARTNERSHIP
PROJECT (3GPP), MOBILE COMPETENCE CENTRE ;
650, ROUTE DES LUCIOLES ; F-06921
SOPHIA-ANTIPOLIS CEDEX ; FRANCE, no. Jeju;
20080818, 1 August 2008 (2008-08-01),
XP050316412

the whole document

WO 2008/084392 A (NOKIA CORP [FI]; NOKIA
INC [US]; FREDERIKSEN FRANK [DK]; KOLDING
TROEL) 17 July 2008 (2008-07-17)

abstract

paragraph [0065] - paragraph [0070]

claims 10,15

figure 5

US 2008/095106 Al (MALLADI DURGA P [US] ET
AL) 24 April 2008 (2008-04-24)

abstract

paragraph [0007]

paragraph [0045]

paragraph [0084]

paragraph [0087]

figures 1,8,10

1,4,8-10

2,3,5-7

1,4,8-10

1,4,9,10

1-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/064123

C(Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

INC [US]; ZHU YUAN [CN]; WANG HAI MING
[CN]; JI) 19 February 2009 (2009-02-19)
abstract

paragraph [0005]

paragraph [0033]

figures 2-6

Gategory* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 1 855 434 A (ALCATEL LUCENT [FRI) 1-10

14 November 2007 (2007-11-14)

abstract

paragraph [0003] - paragraph [0005]

paragraph [0032] :

paragraph [0035]

paragraph [0042]
P,X WO 2009/022314 A (NOKIA CORP [FI]; NOKIA 1-10

Form PCT/ASA/210 (continuation of second sheet) (April 2005)

page 3 of 3




INTERNATIONAL SEARCH REPORT

Information on patent family members

international application No

PCT/EP2009/064123
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2008084392 A 17-07-2008 NONE
US 2008095106 Al 24-04-2008 NONE
EP 1855434 A 14-11-2007 CN 101072219 A 14-11-2007
WO 2007131908 Al 22-11-2007
US 2007263580 Al 15-11-2007
WO 2009022314 A 19-02-2009 US 2009046605 Al 19-02-2009

Form PCT/ISA/210 (patent family annex) (Aprit 2008)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

