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[ABSTRACT]

The present invention relates to a mobile communication
method, in which a mobile station UE transmits uplink signals to a
radio base station eNB using a plurality of “Component Carriers”
having ditferent carrier frequencies, includes a step A of transmitting,
by the radio base station eNB, TA to be applied to the plurality of
“Component Carriers”, to the mobile station UE, and a step B of
adjusting, by the mobile station UE, transmission timings of the
uplink signals on the plurality of “Component Carriers” based on the

received TA.
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[DESCRIPTION]
[Title of Invention]
MOBILE COMMUNICATION METHOD, RADIO BASE STATION,

AND MOBILE STATION

[Technical Field]
[0001] The present invention relates to a mobile communication

method, a radio base station, and a mobile station.

[Background Art]
[0002] In an LTE (Long Term Evolution)-Advanced scheme for which
the 3GPP is developing its use, “CA (Carrier Aggregation)” has bheen

discussed.

[0003] When the CA is being performed in a mobile atation UE, the
mobile station UE is configured to transmit an uplink signal to a radio
base station eNB by using a plurality of “Component Carriers (CCs)”
having different carrier frequencies.

[Summary of Invention]

[Technical Problem]
[0004] However, a problem was that as shown in Fig. 1, when CA ig

performed in a mobile station UE by using “Component Carriers (for
example, CC #1 and CC #11)” in cells having a different coverage (for

example, a cell #1 and a cell #11), and as shown in Fig. 2, when CA 1s

performed in a mobile station UE by using a “Component Carrier (for
example, CC #1)" in a cell #1 in which a repeater is not used, and a

“Component Carrier (for example, CC #2)" in a cell #2 in which a
repeater #2 is used, the reception timing of an uplink signal in the
radio base station eNB varies immensely in each “Component Carrier”.

[0005] Therefore, the present invention has been achieved in view of
the above problem, and an object thereof is to provide a mobile
communication method, a radio base station, and a mobile station by
which the reception timing of an uplink signal in a radio base station
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eNB can be maintained within a constant range even when CA 1s

performed.

[Solution to Problem]
[0006) A first characteristic of the present embodiment is summarized

in that a mobile communication method, in which a mobile station
transmits uplink signals to a radio base station using a plurality of
carriers having different carrier frequencies, the method comprising, a
step A of transmitting, by the radio base station, transmission {iming
adjustment information to be applied to the plurality of carriers, to the
mobile station, and a step B of adjusting, by the mobile station,
transmission timings of the uplink signals on the plurality of carriers
based on the received transmission timing adjustment information.

[0007] A second characteristic of the present embodiment 18
summarized in that a radio base station, which is configured to receive
uplink signals transmitted using a plurality of carriers having
different carrier frequencies from a mobile station, comprising, a
transmission unit configured to transmit {ransmission timing
adjustment information to be applied to the plurality of carriers to the

mobile station.

[0008] A third characteristic of the present embodiment is summarized
in that & mobale station, which is configured to transmit uplink signals
to a radio base station using a plurality of carriers having different
carrier frequencies, comprising, a reception unit configured to receive
transmission timing adjustment information to be applied to the
plurality of carriers from the radio base station, and a tranamisgion
unit configured to adjust transmission timings of the uplink signais oI
the plurality of carriers based on the received transmission timing

adjustment information.

[Advéntageous Effects of Invention]
[0009] As described above, according to the present invention, 1t 1s

possible to provide a mobile communication method, a radio base
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station, and a mobile station by which the reception timing of an
uplink signal in a radio base station eNB can be maintained within a

constant range even when CA is performed.

[Brief Description of Drawings]

[0010] [Fig. 1] Fig. 115 a diagram showing the entire configuration of &
mobile communication system according to a first embodiment of the
present invention.

[Fig. 2] Fig. 215 a diagram illustrating the entire configuration
of the mobile communication system according to the first embodiment
of the present invention.

[Fig. 3] Fig. 8 is a functional block diagram of a radio base
station according to the first embodiment of the present invention.

[Fig. 4] Fig. 4 15 a functional block diagram of a mobile station
according to the first embodiment of the present invention.

[Fig. 5] Fig. 5 15 a diagram explaining a transmission timing of
an uplink signal by the mobile atation according to the first
embodiment of the present invention.

[Description of Embodiments]
[0011] (Mobile communication aystem according to first embodiment of
the present invention)

With reference to Fig. 1 to Fig. 5, the configuration of a mobile
communication system according to a first embodiment of the present

invention will be described.

[0012]) The mobile communication system according to the present
embodiment i1s a mobile communication system of the LTE-Advanced
scheme, and is configured to enable CA by a mobile station UE.

[0018] For example, the mobile communication system according to the
present embodiment may have a configuration as shown in Fig 1, or a

configuration as shown in Fig. 2, or any other configuration.

[0014] In the configuration shown in Fig. 1, a cell #1, a cell #2, and a
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cell #3 are provided as macro cells, and a cell #11, a cell #12, a cell #21,
a cell #31, and a cell #32 are provided as flared cells subordinate to a
radio base station eNB.

[0015] In this case, the cell #11 and the cell #12 are provided within
the coverage of the cell #1, the cell #21 15 provided within the coverage
of the cell #2, and the cell #31 and the cell #32 are provided within the .

coverapge of the cell #3.

[0016] Furthermore, CC (Component Carrier) #1 is used in the cell #1,
CC #2 is used in the cell #2, CC #3 is used in the cell #3, CC #11 is used
in the cell #11, CC #12 18 used in the cell #12 CC #21 is used in the cell
#21, CC #31 15 used in the cell #31, and CC #32 i1s used 1in the cell #32.

[0017] For example, the CC #1, the CC#2, and the CC #3 are
‘Component Carriers” having a carrier frequency in the 2-GHz band,
and the CC#11, the CC #12, the CC #21, the CC #31, and the CC #32

b

may be “Component Carriers” having a carrier frequency in the

3.5-GHz band.

[0018] For example, the bandwidth of the “Component Carriers” may
be any one of 6 RB (Resource Blocks), 15 RB, 25 RB, 50 RB, 756 RB, or
100 RB. Note that 1 RB equals 180 kHz.

[0019] Furthermore, in the configuration illustrated in Fig. 2, a cell #1

and a cell #2 are provided as macro cells subordinate to the radio base
station eNB. The CC #1 is used in the cell #1, and the CC #2 is used

in the cell #2.

[0020] For example, both the CC #1 and the CC #2 may be “Component
Carriers” having a carrier frequency in the 2-GHz band (or 3.5-GHz

band). Alternatively, the CC #1 may be a “Component Carrier” having
& carrier frequency in the 2.GHz band (or 3.5-GHz band), and the CC
#2 may be a “Component Carrier” having a carrier frequency in the

. 3.5-GHz band (or 2-GHz band).
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[0021] In this case, a repeater (that 13, booster) is not installed in the
cell #1, and a repeater #2 is 1nstalled in the cell #2.

[0022] As illustrated in Fig. 3, the radio base station eNB includes a

reception unit 11, a transmission unit 12, a TA management unit 13,
and a CA control unit 14

[0023] The reception unit 11 is configured to receive an uplink data
signal or an uplink control signal, which have been transmitted

through PUSCH (Physical Uplink Shared Channel) on a plurality of
“Component Carriers” having different carrier frequencies, from a

mobile station UE.

[0024] The CA control unit 14 i1s configured to manage whether each
mobile station UE performg CA.

[0025] The TA management unit 13 is configured to assign and manage
TA (Timing Advande, transmission timing adjustment information)
that should be applied to each CC used in each mobile station UK in
which CA is performed.

[0026)] In this case, the TA management unit 13 may be configured to

assign the same TA to a plurality of “Component Carriers” processed by
the same receiver (IFFT: Inverse IFast Fourier Transform; inverse

Fourier transformer) within each mobile station UE in which CA 1s

performed.

[0027] That is, the TA management unit 13 may be configured to
agsign only a single TA to a mobile station UE in which only
“contiguous CA” is performed. In this case, the “contiguous CA” 1s CA

processed by a single receiver (IFFT).

{0028] Ir.i “Component Carriers” processed by the same receiver (IFFT),
if separate TAs are used, the orthogonality among the OFDM
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subcarriers spanning the “Component Carriers” 18 no longer
maintained, and therefore, the same TA must be used. Therefore, the

above configuration is achieved.

[0029] On the other hand, the TA management unit 13 may be

configured to assign different TAs to a plurality of “Component

Carriers” processed by different receivers (IFFT) within each mobile
station UE in which CA i1s performed.

[0030] That 1s, the TA management unit 13 is configured to
independently assign TA to each of the plurality of “Component
Carriers” for which a “non-contiguous CA” is t0 be performed, in a
mobile station UE in which the “non-contiguous CA” is performed. In
this case, the “non.contiguous CA” is CA processed by a plurality of
receivers (IFFT).

[0031] The transmission unit 12 1s configured to transmit the TA
assigned to each of the plurality of “Component Carriers”, to the
mobile station UE 1 which CA i8 performed.

[0032] Furthermore, the transmission unit 12 may be configured to
transmit the aforementioned TA to the mobile station UE 1n which CA
is performed using “CE (Control Element)" in a “MAC (Media Access

Control) layer”.

[0033] The transmission unit 12 may be configured to transmit the
aforementioned TA to the mobile station UE in which CA i1s performed,

via an "Anchor Carrier”.

[0034] In this case, an Anchor Carrier may be defined as a carrier, from
among a plurality of “Component Carriers”, to which a PDCCH
(Physical Downlink Control Channel) signal is transmitted, or a
carrier to which a PHICH (Physical HARQ Indicator Channel) signal 18
transmitted, or a carrier to which a downlink signal, in which a
“Semi-persistent Scheduling” has been applied, 18 transmitted, or a
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carrier to which a PHICH signal corresponding to a PUSCH signal
(uplink data signal), in which a “Semi-persistent Scheduling” has been
applied, i1s transmitted, or a carrier to which a papging signal 1s
transmitted, or a carrier to which a DCCH (Dedicated Control
Channel) signal is transmitted, or else a carrier for which
measurement (Measurement) is performed. Alternatively, the Anchor
Carrier may be defined by a combination of the aforementioned

definitions.

[0035] The aforementioned DCCH signal may include a “Measurement
Report (measurement report)’, a “Handover Command (handover
command signal)®, or a “Handover Complete (handover complete

signal)”.

[(0036] Furthermore, the “Anchor Carrier” may be called the “Msain
Carrier”.

[0037] The transmission unit 12 may be configured teo transmit the
aforementioned TA to the mobile station UE in which CA is performed,
via any carrier other than the Anchor Carrier.

(0038] Furthermore, the transmission unit 12 may be configured to
specify a carnrier for tranesmtting the aforementioned TA, by an

individual control signal or a broadcast signal.

[0089] As illustrated in Fig. 4, the mobile station UE includes a TA
reception unit 21 and a transmission unit 22.

[0040] The TA reception unit 21 is configured to receive TA, which 1s to
be applied to each of a plurality of “Component Carriers”, from the
radio base station eNB.

[0041] The TA reception unit 21 may be configured to extract the
aforementioned TA from a received “Control Element” which indicates

a “TA Command” in the “MAC layer”.
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[0042] Furthermore, the TA reception unit 21 may also be configured to
receive the aforementioned TA through the anchor carrier.

[0043] The transmission unit 22 1s configured to fransmit an uphnk
data signal or an uplink control signal to the radio base station eNB
through PUSCH or PUCCH on a plurality of “Component Carriers”

having different carrier frequencies.

{0044] Here, the transmission unit 22 18 configured to adjust the
transmission timing of the uplink signal in each of the plurality of
“Component Carriers”, based on the TA received by the TA reception
unit 21.

[0045] Note that the transmission unit 22 may adjust the transmission
timing of the uplink signal in each of the plurality of “Component
Carriers” processed by the same receiver (IFFT) within the mobile
station UK, such that the transmission timing becomes the same.

[0046] That is, when the “contiguous CA” is performed in the mobile
station UE, the transmission unit 22 may adjust the transmission
timing of the uplink signal in each of the plurality of “Component
Carriers”, such that the transmission timing becomes the same.

[0047] On the other hand, the transmission unit 22 may adjuét the
transmission timing of the uplink signal in each of the plurality of
“*Component Carriers” processed by different receivers (IFFT) within
the mobile station UE, such that the transmission timing 1s different.

[0048] That is, when the “non-Contiguous CA” is performed in the
mobile station UE, the transmission unit 22 may adjust the

transmission timing of the uplink signal in each of the plurality of
“Component Carriers”, such that the transmission timing is different.

[0049] Specifically, as illustrated in Fig, 5, the transmigsion unit 22 1s
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configured to transmit the uplink signal at a time point earlier, by as
much as a time designated by the TA, than a reference time point T in

each subframe.

10050} Furthermore, from among a plurality of “Component Carriers”
having different carrier frequencies by which CA is performed, which.
“Component Carriers” correspond to the “contiguous CA”, and which
“Component Carriers” correspond to the “non-contiguous CA" may be
indicated by the radio base station eNB.

[0051] In other words, it is possible for the radio base station eNB to
set a group of “Component Carriers”, which are regarded as the
“contiguous CA”, to the mobile station UE. Then, it is possible for the
radio base station eNB to assign identification numbers by each group
and to designate TA different depending on the group based on the
identification number.

[0062] Furthermore, even when the “non-contiguous CA” is performed,
it may be possible to apply the same TA in a certain operation mode.

[0053] Consequently, it 1s possible for the radio base station eNB to set
a group of “Component Carriers”, to which the same TA is applied, to
the mobile station UE, to assign the identification number by each
group, and £o designate the TA different depending on the group based
on the identification number.

[0064] Here, the TA reception unit 21 may also be configured to extract
the aforementioned TA and the identification number of the group, to
which the TA should be applied, from the received “Control Element”

which instructs the “TA Command” in the "“MAC layer”.

[0055] In accordance with the mobile communication system according
to the first embodiment of the present invention, since it 18 possible to
assign the TA to each CC used in the mobile station UE in which the
CA is performed, even when the CA is performed, the reception timing
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of the uplink signal in the radio base station eNB can be kept in a
constant range.

[0056] Furthermore, in accordance with the mobile communication
system according to the first embodiment of the present invention, only
one TA is assigned to the mobile station UE in which only the
“contigunous CA” is performed, so that it is possible to avoid the
transmission of redundant TA.

[0057] Furthermore, in accordance with the mobile communication
system according to the first embodiment of the present invention,
“Component Carriers”, to which the same TA can be applied, are
grouped and only one TA 1s assigned to the group, so that it is possible
to avoid the transmission of redundant TA.

[0058]) The characteristics of the present embodiment as described
above may be expressed as follows:

[0069] A fixst characteristic of the present embodiment 1s summarized
in that a mobile communication method, in which a mobile station UE
in which CA is performed transmits uplink signals to a radio base
station eNB using a plurality of “Component Carriers” (for example,
CC#1, CC#2, CC#3, CC#11, CC#12, CC#21, CC#31, CC#32 and the
like) having different carrier frequencies, includes: a step A of
transmitting to the mobile station UE, by the radio base station eNB,
TA (transmission timing adjustment information) to be applied to the
plurality of “Component Carriers”; and a step B of adjusting, by the
mobile station UE, transmission timings of the uplink signals on the
plurality of “Component Carriers” based on the received TA.

[0060] In the first characteristic of the present embodiment, in the
step A, the radio base station eNB may transmit the same TA to a
plurality of “Component Carriers” processed by the same receiver
(IFFT) in the mobile station UE.



10

15

20

25

30

35

CA 02787776 2012-07-05

JNTTD-804-PCT 11

[0061] In the first characteristic of the present embodiment, in the
gstep A, the radio base station eNB may transmit different TAs to a
plurality of “Component Carriers” processed by different receivers

(IFFTs) in the mobile station UE.

[0062] In the first characteristic of the present embodiment, in the

step A, the radio base station eNB may transmit identification
information of a group of “Component Carriers”, to which the same TA

gshould be applied, and the same TA to the mobile station UE.

[0063] A second characteristic of the present embodiment 1s
summarized in that a radio base station eNB, which is configured to
receive uplink tranamitted using a plurality of “Component Carriers”
having different carrier frequencies from a mobile station UE,
includes: a transmission unit 12 configured to transmit TA to be
applied to the plurality of “Component Carriers” to the mobile station

UE.

[0064] In the second characteristic of the present embodiment, the
transmission unit 12 may be configured to transmit the same TA to a
plurality of “Component Carriers” processed by the same receiver in
the mobile station UE.

[0065] In the second characteristic of the present embodiment, the
transmission unit 12 may be configured to transmit different TAs to a
plurality of “Component Carriers” processed by different receivers in
the mobile station UE.

[0066] In the second characteristic of the present embodiment, the
transmission unit 12 may be configured to transmit identification
information of a group of “Component Carriers”, to which the same TA

should be applied, and the same TA to the mobile station UE.

[0067] A third characteristic of the present embodiment is summarized
in that a mobile station UE, which is configured to transmit uplink
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signals to a radio base station eNB using a plurality of “Component
Carriers” having different carrier frequencies, includes: a TA reception

unit 21 configured to receive TA to be applied to the plurality of
“Component Carriers’ from the radio base station eNB: and a
transmission unit 22 configured to adjust transmission timings of the
uplink signals on the plurality of “Component Carriers” based on the
TA received in the TA reception unit 21.

[0068] In the third characteristic of the present embodiment, the TA
reception unit 21 may be configured to receive, for a plurality of
“Component Carriers” processed by the same receiver in the mobile
station UE, the same TA.

[0069] In the third characteristic of the present embodiment, the TA
reception unit 21 may be configured to receive, for a plurality of
“Component Carriers” processed by different receivers in the mobile
station Uk, different TAs.

[0070] It 18 noted that the operation of the above-described the radio
base station eNB or the mobile station UE may be implemented by a
hardware, may also be implemented by a software module executed by
a processor, and may further be implemented by the combination of the

both.

[0071] The software module may be arranged in a storage medium of
an arbitrary format such as RAM(Random Access Memory), a flash

memory, ROM (Read Only Memory), EPROM (Erasable Programmable
ROM), EEPROM (Electronically Erasable and Programmable ROM), a
repister, a hard disk, a removable disk, and CD-ROM.

[0072) The storage medium is connected to the processor so that the
processor can write and read information into and from the storage
medium. Such a storage medium may also be accumulated in the
processor. The storage medium and processor may be arranged in
ASIC. Such the ASIC may be arranged in the radio base station eNB
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or the mobile station UE. Further, such a storage medium or &
processor may be arranged, as a discrete component, in the radio base
station eNB or the mobile station UE.

[0073] Thus, the present invention has been explained in detail by
using the above-described embodiments; however, it 13 obvious that for
persons skilled in the art, the present invention 1s not limited to the
embodiments explained herein. The present invention can be
implemented as a corrected and modified mode without departing from
the gist and the scope of the present invention defined by the claims.
Therefore, the description of the specification is intended for

explaining the example only and does not impose any limited meaning
to the present invention.
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WHAT IS CLAIMED IS:

(Claim 1]

A mobile communication method, in which a mobile station
transmits uplink signals to a radio base station using a plurality of
carriers having different carrier frequencies, the method comprising:

a step of assigning, by the radio base station, identification
information to each group of the plurality of carriers;

a step of transmitting, by the radio base station, Control Element in
a MAC layer designating transmission timing adjustment information with
the identification information, to the mobile station; and

a step of adjusting, by the mobile station, a transmission timing of
the uplink signals in the plurality of carriers based on the transmission
timing adjustment 1nformation designated by the i1dentification
information, the identification information being extracted from the

received Control Element.

|[Claim 2]}
A radio base station, contfigured to:
receive uplink signals transmitted using a plurality of carriers
having different carrier {requencies from a mobile station,
assign identification information to each group of the plurality of
carriers, and
transmit, to the mobile station, Control Element in a MAC layer

designating transmission timing adjustment information with the

identification information,
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wherein the mobile station adjusts a transmission timing of the
uplink signals in the plurality of carriers based on the transmission timing
adjustment information designated by the identification information, and

the 1dentification intformation 1s extracted from the received Control

Element.

|Claim 3]

A mobile station, configured to transmit uplink signals to a radio
base station using a plurality of carriers having different carrier
frequencies, the mobile station comprising:

a reception unit configured to receive Control Element in a MAC
layer from the radio base station; and

a transmission unit configured to adjust transmission timings of
the uplink signals in the plurality of carriers based on transmission timing
adjustment i1nformation designated by identification information, the
identification i1nformation being extracted from the received Control
Element,

wherein the identification information 1s assigned to each group of

the plurality of carriers by the radio base station.
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