Exhibit 1001

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 1 of 66



US010200976B2

az United States Patent aoy Patent No.: US 10,200,976 B2
MochizuKki et al. 4s) Date of Patent: *Feb. 5, 2019
(54) COMMUNICATION SYSTEM AND (52) US.CL

COMMUNICATION TERMINAL DEVICE CPC ............ HO04W 72/04 (2013.01); HO4L 5/003
USING ASSOCIATED AND (2013.01); HO4W 72/042 (2013.01); HO4L
NON-ASSOCIATED CELLS 5/001 (2013.01); HO4L 5/0053 (2013.01)

(58) Field of Classification Search
(71)  Applicant: Mitsubishi Electric Corporatiion, CPC oo HO4W 72/04; HO4L 5/00

Chiyoda-ku (JP) See application file for complete search history.
(72) Inventors: Mitsuru Mochizuki, Tokyo (JP); Miho (56) References Cited

(73)

)

@1

(22)

(65)

(62)

(30)

(5D

Maeda, Tokyo (JP); Yasushi Iwane,
Tokyo (JP); Takayuki Nonami, Tokyo U.S. PATENT DOCUMENTS

(IP)
8,498,649 B2 7/2013  Seo et al.
9,001,793 B2 4/2015 Takano

Assignee: Mitsubishi Electric Corporation, .
Chiyoda-ku (JP) (Continued)
Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 TP 2009-542042 A 11/2009
U.S.C. 154(b) by 0 days. P 2012-99875 A 5/2012
This patent is subject to a terminal dis- (Continued)
claimer.
OTHER PUBLICATIONS
Appl. No.: 15/956,384 International Search Report dated Mar. 27, 2012 in PCT/JP2011/
Filed:  Apr. 18, 2018 079484. ,
(Continued)
Prior Publication Data
US 2018/0242281 Al Aug. 23, 2018 Primary Examiner — Bran('ion J Miller
(74) Attorney, Agent, or Firm — Oblon, McClelland,
Maier & Neustadt, L.L.P.
Related U.S. Application Data
L L &7 ABSTRACT
Division of application No. 15/163,216, filed on May
24,2016, now Pat. No. 9,980,251, which is a division A cell2 configured by only a DL CC2 being a resource for
: downlink is configured. The cell2 does not include a
Continued S
(Continued) resource for uplink, that is, a UL CC to be associated with
Foreign Application Priority Data the DL CC2 by a DL/UL link. The link information indi-
cating the above is notified a communication terminal device
Jan. 7, 2011 (IP) weoooooooeeeeccceerreenes 2011-001684 by a base station device using the DL CC2. A DL CC1 and
a UL CC1 constitute a celll. The downlink communication
Int. CL. from the base station device to the communication terminal
HO4L 5/00 (2006.01) device is performed using the celll and the cell2, and the
HO4W 72/04 (2009.01) (Continued)
103 104 103 104
( ( { (

MME , S_GH MME S_GW

st

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 2 of 66



US 10,200,976 B2

Page 2

uplink communication from the communication terminal
device to the base station device is performed using the
celll.

2 Claims, 36 Drawing Sheets

Related U.S. Application Data

of application No. 13/978,622, filed as application
No. PCT/JP2011/079484 on Dec. 20, 2011, now Pat.
No. 9,380,563.

(56) References Cited
U.S. PATENT DOCUMENTS

9,209,933 B2  12/2015 Damnjanovic et al.
9,380,563 B2* 6/2016 Mochizuki .... HO04W 72/04
9,980,251 B2*  5/2018 Mochizuki . HO4W 72/04
2002/0196841 Al* 12/2002 Karna . HO4B 1/71075
375/147
2007/0265016 Al  11/2007 Kahtava et al.
2009/0253422 Al 10/2009 Fischer
2010/0216454 Al1* 82010 Ishida ........... H04W 72/005
455/424
2010/0248767 Al 9/2010 Kim et al.
2010/0303045 Al  12/2010 Venkob et al.
2010/0322173 Al 12/2010 Marinier et al.
2011/0098074 Al 4/2011 Seo et al.
2011/0103221 A1*  5/2011 Lee .o HO4L 5/0007
370/216
2011/0103321 Al 5/2011 Nishio et al.
2011/0141926 Al 6/2011 Damnjanovic et al.
2011/0164549 Al 7/2011 Huang et al.
2011/0255469 A1  10/2011 Kishiyama et al.
2011/0275379 Al* 11/2011 Hakola ... H04W 72/0486
455/450
2012/0014369 Al 1/2012 Venkob et al.
2012/0176927 Al* 7/2012 Takano ... HO04B 7/15507
370/252

2013/0265963 Al
2016/0087778 Al

10/2013 Suzuki et al.
3/2016 Damnjanovic et al.

FOREIGN PATENT DOCUMENTS

WO WO 2007/132329 A2 11/2007
WO WO 2009/100533 Al 8/2009
WO WO 2010/032811 Al 3/2010
WO WO 2010/032850 Al 3/2010
WO WO 2010/050770 A2 5/2010
WO WO 2010/144875 A2 12/2010
WO WO 2011/024400 Al 3/2011
WO WO 2012/063754 Al 5/2012

OTHER PUBLICATIONS

International Preliminary Report on Patentability and Written Opin-
ion of the International Searching Authority with English translation
dated Jul. 18, 2013 in PCT/JP2011/079484.

3GPPTS 36.300 VI0.1.0, 3rd Generations Partnership Project; Tech-
nical Specification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRA); Overall description
Stage 2 (Release 10). LTE, pp. 1-192, (Aug. 2010).

3GPPTS 36.331 V9.4.0, 3™ Generation Partnership Project; Tech-
nical Specification Group Radio Access, Network; Evolved Uni-
versal Terrestrial Radio Access (E-UTRA); Radio Resource Control
(RRC); Protocol specification (Release 9), LTE, pp. 1-252, (Sep.
2010).

3GPPTS 36.304 V9.4.0, 3" Generation Partnership Project; Tech-
nical Specification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
procedures in idle mode (Release 9), LTE, pp. 1-32, (Sep. 2010).
3GPP TSG-SAL #42 S1-083461, LS on HBN/HeNB Open Access
Mode, 3GPP SA WGl, Total 2 Pages, (Oct. 13-17, 2008).

3GPP TSG-RAN WG 2 meeting #62 R2-082899, “LS on CSG cell
identification,” RAN2, pp. 1-2, (May 5-9, 2008).

3GPP TR 36.814 V9.0.0, 3 Generation Partnership Project; Tech-
nical Specification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA); Further advancements fo
E-UTRA physical layer aspects (Release 9), LTE Advanced, pp.
1-107, (Mar. 2010).

3GPP TR 36.912 V9.3.0, 3 Generation Partnership Project; Tech-
nical Specification Group Radio Access Network; Feasibility study
for Further Advancements for E-UTRA (LTE-Advanced) (Release
9), Total 262 Pages, (Jun. 2010).

3GPP TS 36.101 V10.0.0. 3’ Generation Partnership Project; Tech-
nical Specification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception (Release 10), pp. 1-188, (Oct. 2010).
3GPP TSG RAN WG2 #71 R2-104480, “Confirmation of Cell
configuration set based on SIB2 linking in CA”, Panasonic, Total 6
Pages, (Aug. 23-27, 2010).

3GPP TR 36.815 V9.1.0. “3" Generation Partnership Project; Tech-
nical Specification Group Radio Access Network; Further advance-
ments for E-UTRA; LTE-Advanced feasibility studies in RAN
WG4 (Release 9)”, LTE Advanced, pp. 1-29, (Jun. 2010).

3GPP TSG-RAN WG2 #69bis R2-102260, “Undirectional PCC &
SCC change.”, Samsung Electronics, Apr. 12-16, 2010, Total 2
Pages.

Radio Policy Division, Ministry of Internal Affairs and Communi-
cations, “Efforts to realize the use of white space”, 21 Meeting
papers of broadcast system Committee, URL :http://www.soumu.go.
jp/main)content/000087579.pdf, Total 23 Pages, (Oct. 29, 2010).
Japanese Office Action dated Dec. 1, 2015 in Patent Application No.
2012-551814 (with English Translation).

Qualcomm Incorporated, “UE Specific linking of UL and DL PCC”
[online], 3GPP TSG-RAN WG2#70 R2-103074, URL: http://www.
3gpp.org/fip/tsg ran/'WG2_RIL2/TSGR2_70/Docs/R2-103074.zip, May
14, 2010, 7 pages.

Japanese Office Action dated Jun. 6, 2017 in Patent Application No.
2016-145988 (with partial English translation).

“DL-UL CC linking in CA” Huawei, 3GPP TSG-RAN WG2 #69
Tdoc R2-101019, Internet URL:http://www.3gpp.org/ftp/tsg_ran/
WG2_RL2/TSGR2_69/Docs/R2-101019.zip, Feb. 26, 2010, pp.
1-5.

Extended European Search Report dated Jul. 19, 2017 in Patent
Application No. 11854929 4.

“DL/UL Asymmetric Carrier Aggregation” 3GPP TSG-RAN-WG1
Meeting #54bis, Huawei, R1-083706, XP050317048, Oct. 2008, 4
pages.

Japanese Office Action dated Dec. 19, 2017 in Japanese Patent
Application No. 2016-145988 (with unedited computer generated
English translation).

Office Action dated Jun. 28, 2018 in corresponding European Patent
Application No. 11 854 929.4, 6 pages.

* cited by examiner

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 3 of 66



U.S. Patent

Feb. 5, 2019

Sheet 1 of 36

US 10,200,976 B2

103 104 103 104
( ( ( {
) ] ) )
MME S_GW MME S _GW
851 81 S{ 51\ Y
102 : o 102
y 7 eNB \ eNB
/ \ \‘ :
101 X2 Y :
N . X2
- Ny
102—
eNB
F 1 G. 2
#0 #1 #2 e e e e . #18 #19
e——SLOT—!

«——— SUBFRAME— !

RADIO FRAME

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 4 of 66



U.S. Patent Feb. 5, 2019 Sheet 2 of 36 US 10,200,976 B2

1 —
[

227 5

—~ o o

g == =

= B L

o by Eo
(0]

é % Y L s

% \ .2.4:

= \ i

% \ O

= \ =

E \ <

P \

= \

= \

o

wi - \

=

-

\
\

\
\

3
"
N\
| MBSFN
< SUBFRAME™:
%
.

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 5 of 66



U.S. Patent Feb. 5, 2019 Sheet 3 of 36 US 10,200,976 B2

5 401 :PBCH

402 :PCFICH

403 :PDCCH

404 :PDSCH

405 : PMCH
UE eNB

406 : PUCCH

407 : PUSCH

408:PHICH

409 :PRACH

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 6 of 66



U.S. Patent Feb. 5, 2019 Sheet 4 of 36 US 10,200,976 B2

DOWNL INK

- MCH )---- TRANSPORT
CHANNELS

DOWNL INK
(PDCCH ) (PNCH )~ PHYSICAL
CHANNELS

UPLINK

D e
UPLINK
o CERAGHD - U CQusaHDy -~ pirsiciL

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 7 of 66



U.S. Patent Feb. 5, 2019 Sheet 5 of 36 US 10,200,976 B2

DOWNL INK
-~ LOGICAL
CHANNELS

DOWNL I NK
-~ TRANSPORT
CHANNELS

®

UPL INK
--- LOGICAL
CHANNELS

UPLINK
-- TRANSPORT
CHANNELS

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 8 of 66



US 10,200,976 B2

U.S. Patent Feb. 5, 2019 Sheet 6 of 36
=
-
o
—
-
i
A
—
(X}
s
/C/J
- o
~] = !
<3 (o]
\| 8 ~
=
[ 5]
= ~
by {
7 I~ oM
1 E=
/ o O
7! T
,I
AR | \
©oo
r ! =
/7 ] P o @
— ! ’
©w "
/ ! 4
)} 7
7 ! /w
’ e
/ 4 7/
/ <1 7/
7~
o !’ s ,' /
~~ YV
WS / g 2
=lIlF---=-==- ""m‘ = =
=Nl o 1 ’ (=
<
< ’
I o
1 -
/7 Ten
L ~ 2 _
[#p] — {
(]
,I 5/: h\‘ g
, L
o~
Lty >< /
N~ ;I 7 |~ ]
s
/ //
. [, " o~
[p) I} - ><
SN -
Y O
ot Al -
~ -~ - .
o f"
=~ =
L <

UE 71

19

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 9 of 66



US 10,200,976 B2

Sheet 7 of 36

Feb. 5, 2019

U.S. Patent

L08

LIN 1IN
BN1 1¥1NG0N30 ON100930 1IN
" — — DN1$$3004d
o_,__rmxzs 208 608 7090108
AON303Y LIND
1IN LIND H 104100
ON{ LY NGO oNigoona [ | BN HLEG 108
908~ 608~ ¥08 €08~ =
NO1 VD1 1ddv
208 018~
I
8 "Bl

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 10 of 66



US 10,200,976 B2

Sheet 8 of 36

Feb. 5, 2019

U.S. Patent

806

€06~

1IN J 1
DN I iVINQOK3 ON100930
LIN ~ 7
ON 1 143ANOD 606 0l6
WEENR
LIND LINI w3 v
ON1VINaON onigoons [ 408 Xd
106~ 906~ 606~ 06~

1IN DNISSIO0ud

71000104d

LINA
NOILYLS ISV
Y3HLONY HLIM
NOTLYOINNIWNOD

206

L

LIND
NOTLVDINNWWOD
|

MGl

LINQ
J04LNOD

106

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 11 of 66



U.S. Patent Feb. 5, 2019 Sheet 9 of 36 US 10,200,976 B2
F1G 10
13a
1006 1003 1001
COMMN [ GAT 1O
1002 UNIT

STATION
COMMUN I GAT I ON
UNIT

1005

PDN GW
COMMUNIGATION
UNIT

GONTROL.
UNIT

1004

GONTROL PLANE
CONTROL UNIT

NAS SECURITY
UNIT

HeNBGW
GOMMUNIGATION
UNIT

SAE BEARER
CONTROL UNIT

IDLE STATE
MOBILITY

MANAGING UNIT

10051

— ~1005-3

1102

1103

CONTROL
UNIT

STATION
COMMUN I CATION
UNIT

1101

LOCATION
PROCESSING
UNIT

EPG
COMMUN{ CATION
UNIT

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 12 of 66



U.S. Patent Feb. 5, 2019 Sheet 10 of 36 US 10,200,976 B2

START CELL SEARCH

SYNCHRONIZE BY P-SS
AND S-SS AND DETECT Pci f~—ST1201
DETECT RS AND
MEASURE RS | _ST1202
RECEIVED POWER
SELECT BEST CELL -ST1203
RECEIVE PBCH AND |
RECEIVE MIB ST1204
RECEIVE DL-SCH AND | __
RECEIVE SIBI ST1205
—ST1206

Yes IS TAG OF SiB1 IDENTICAL\ NO
TO TAC OF UE?

TO IDLE STATE OPERATION TO IDLE STATE_OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 13 of 66



U.S. Patent Feb. 5, 2019 Sheet 11 of 36 US 10,200,976 B2

eNB SCell
PCel |

27N 2 VAR .
. N . / s ;
s

Jcelll’, Jcell2  fcell3’ fCefx4} iCe|15}

. VAR
~

1 L
)

o lect] o jece| ti fecs] ii focal il |cos

PRIOD L § F20L | F3GU F4OL) ]
J T T T T T A A RN

F5(L) °

:
1

' '

w beet| i i fec2| ii fccs| i |oca| fi |cos|

FTQUL) ¢ YF2(UL); WF3(UL) [ ‘-‘F4(UL>;' \F5 (UL),."

' ’ Ay ’ ’
\ L% Y ¢ A s
IS . N M AIPS AN
- 57 w’ r T
A\ l Vs -z =
i / // -7
1301 N I A

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 14 of 66



U.S. Patent Feb. 5, 2019 Sheet 12 of 36 US 10,200,976 B2
F I G 4
DL GC1 CC2
f
I I 13[32 link
uL CC1 CC2
f
F I G 5
DL CG1 CC2 .
CA
E lSIBZ link
CC1
UL "
F I G. 1 6
cetf !
\>;<\ {5182 1ink
' |cel
UL ‘ £

Band A | Band B

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 15 of 66



U.S. Patent Feb. 5, 2019 Sheet 13 of 36 US 10,200,976 B2

cet
DL .
)I( ISIBZ Link
NONE
uL .
FI1G. 18
o lce § cc2
: f
%] [siB2 tink
W e | ce2 .
Band A : Band B
FI1G. 109
cet
DL .
I Icen DL/UL link
NONE
UL .

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 16 of 66



U.S. Patent Feb. 5, 2019 Sheet 14 of 36 US 10,200,976 B2

( START )

ST2001 —
< IS UL CC >N0
CONF IGURATION PROVIDED?
Y ST2002
es -
ULCGconfig=0
ST2003 ~,
ULCGconTig=1

ST2004

ULCCconfig—MIB

ST2005~ !

BROADCAST #iiB

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 17 of 66



U.S. Patent Feb. 5, 2019 Sheet 15 of 36 US 10,200,976 B2

START CELL SEARCH

SYNC -
S 46 MD DETeCT pel — [~ST1201

DETECT RS AND
MEASURE

RS -ST1202
REGEIVED POWER

SELECT BEST CELL |-ST1203

RECEIVE PBCH AND e
RECEIVE MIB ST1204

—S5T2006

IS UL CC No
CONF I GURAT ION PROViDED?

Yes

RECEIVE DL-SCH AND | __ST1205

RECEIVE SIBI
—ST1206
Yes  /is TAc OF sIB1 IDENTICAL\ No
T0 TAC OF UE?
TO IDLE STATE OPERATION TO IDLE STATE OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 18 of 66



U.S. Patent Feb. 5, 2019 Sheet 16 of 36 US 10,200,976 B2

( START )

ST2101
< IS UL CC >N0
CONF [GURATION PROVIDED?
Yes ST2102
Cel Ibarred=barred
ST2103 ~ I
Cel Ibarred=notbarred

ST2104 )

Cel Ibarred—SIB1

ST2105 ~,

BROADCAST SIB1

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 19 of 66



U.S. Patent Feb. 5, 2019 Sheet 17 of 36 US 10,200,976 B2

START CELL SEARCH

SYNCHRON!ZE BY P-SS
AND S-SS AND DETECT pcl [~—ST1201

DETECT RS AND

MEASURE RS ~-ST1202
RECEIVED POWER

SELECT BEST CELL  |~ST1203

RECEIVE PBCH AND -
RECEIVE MIB ST1204

Yes

RECEIVE DL-SCH AND | __ST1205

RECEIVE SIBI
ST2106
{ BARRED? yYes |
No
—ST1206
Yes  /is 1ac oF siB1 IDENTicAL) No
T0 TAC OF UE?
TO IDLE STATE OPERATION TO IDLE STATE OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 20 of 66



U.S. Patent Feb. 5, 2019 Sheet 18 of 36 US 10,200,976 B2

START

ST2201
IS UL CC \ No
CONF IGURATION PROVIDED?/

ST12202

Yes -
L ULCCconfig=0

ST2203 —

ULGCconf ig=1

ST2204

ULCCconfig—SIB1

572205
[ BROADCAST SIBT ]

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 21 of 66



U.S. Patent Feb. 5, 2019 Sheet 19 of 36 US 10,200,976 B2

F 1 G. 2 5

START CELL SEARCH

SYNCHRONIZE BY P-SS
AND S-SS AND DETECT Pei [~ ST1201

DETECT RS AND
MEAS

E RS L ST1202
RECEIVED POWER

>
C:

SELECT BEST CELL L~ ST1203

RECEIVE PBCH AND L
RECEIVE MIB ST1204
RECEIVE DL-SCH AND |
RECEIVE SIB1 ST1205
—ST12206

IS UL CC \ No
CONF | GURATION PROVIDED?/
Yes
/»~ST1206 /r~ST2207
Yes /s TAC OF SIB1 iDENTlCAL> No [PROHtBiT UPLINK ACCESS

TG TAC OF UE?

TO IDLE STATE
OPERATION TOOéEkET?gﬁTE
AFTER TAU //*ST2208

Yes /|s TAG_OF SiB1_IDENTICAL\ No
TO TAC OF UE?

TO IDLE STATE
OPERATION

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 22 of 66



U.S. Patent Feb. 5, 2019 Sheet 20 of 36 US 10,200,976 B2

START
ST2301
IS UL CC No
CONF | GURATION PROVIDED?
Yes ST2302
ac-BarringFactor=0
ST2303 ~ ,
ac—BarringFactor=x
ST2304 —,
ac—Barr ingFactor—SIB2
ST2305—~
BROADCAST SIB2

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 23 of 66



U.S. Patent Feb. 5, 2019 Sheet 21 of 36 US 10,200,976 B2

START CELL SEARCH

SYNCHRONIZE BY P-SS
AND S-SS AND DETECT pel [~—ST1201
DEEGRe gd0 1 sT1202
REREIVED PONER
SELECT BEST CELL - -ST1203
RECEIVE PBCH AND |
RECEIVE MIB ST1204
RECEIVE DL-SCH AND | __
RECEIVE SIBI ST1205
—ST1206

Yes /is TAC OF SIB1 IDENTICAL\ NO
10 TAC OF UE? )

- SC
RECEIVE DL-SCH|  o1530 REGEIVE DL-SCH| _o1oa07
RECE [VE SIB2 RECENVE §1B2
—ST2308
TO IDLE STATE OPERATION ( ac-Barr ingFactor=0? )—‘1‘&
No

r
TO IDLE STATE OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 24 of 66



U.S. Patent Feb. 5, 2019 Sheet 22 of 36 US 10,200,976 B2
F 1 G 8
Jeetity fceln2’
oL i et cC2 )
1
! ! Jcell DL/UL Tink

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 25 of 66



U.S. Patent Feb. 5, 2019 Sheet 23 of 36 US 10,200,976 B2

UE
CAMP ON CELL1 CELL:
RRC Connection Request —ST2501
RRG Connection Setup —ST2502
RRG Connection Setup Complete —ST2503

ST2504
PERFORM_CA ON
CGELL2 FOR UE
Connection Reconfiguratio

(ADD DL CCZ SYSTEM INFORMAT ION REGARDING CELL2,

B AND NO UL CO) —ST12505
RRC Connection Reconfiguration Complete -ST2506
DOWNL INK/UPL INK COMMUN!CATION —S12507

DOWNL INK GOMMUNICAT ION 1, ST2508

f ce2
DL / ¢
§ foe L/ tink
T s .
Band A ' Band B

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 26 of 66



U.S. Patent Feb. 5, 2019 Sheet 24 of 36 US 10,200,976 B2

ST2701

< S UL GG CONFIGURED IN Yes

FREOUENCY BAND DIFFERENT
FROM THAT OF DL GG?

ST12702
! FREQUENCY BAND FOR UL—SIB1

$T2703
UL CC CARRIER FREGUENCY
—S1B2
| ST2704
UL CC FREQUENCY BANDWIDTH
—SiB2
! ST2705
PARAMETER FOR RQCIJHZCONF I GURAT I ON
| ST2706
] BROADCAST SIB1
| ST2708

[ BROADCAST S1B2

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 27 of 66



U.S. Patent Feb. 5, 2019 Sheet 25 of 36 US 10,200,976 B2

F 1 G. 3 2

START CELL SEARCH

SYNCHRON| ZE BY P-SS
AND S-SS AND DETECT pei [~—ST1201

DETECT RS AND
MEASURE RS L _ST1202

RECEIVED POWER
SELEGT BEST CELL  |~ST1203

RECEIVE PBCH AND g
RECEIVE MIB ST1204

RECEIVE DL-SCH AND |
RECEIVE SIB1 ST1206

12707

SUPPORT FREQUENGY No
BAND OF UL €C?

Yes

RECEIVE DL-SCH AND |
RECEIVE SiB2 §12709

—ST1206

Yes /is TAC_OF SiB1 IDENTICAL\ NO
TO TAC OF UE?

|
TO IDLE STATE OPERATION e AGH CONFTGURATION TN
UL CC IN FREQUENCY (—~-ST2710

BAND FOR UL

TO IDLE STATE OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 28 of 66



U.S. Patent Feb. 5, 2019 Sheet 26 of 36 US 10,200,976 B2

START
_-ST2801
IS UL CC CONFIGURED IN \ Yes
FREQUENGY BAND D! FFERENT
FROM THAT OF DL CC?

No

ST2802

Cel lbarred=barred.
Cellbarred-inter=notbarred

ST2803

C | Ibarred=notbarred.
el lbarred—inter=notharred

ST12804
FREQUENCY BAND FOR UL—»SIB?]

[

ST2805

Cellbarred—SIB1.
Celibarred-inter—SIB1

l ST2806

UL GC_CARRIER FREQUENGY—S1B2,
UL _CC FREQUENCY BANDWIDTH—SIB2,
PARAMETER FOR RACH CONFGURAT ION—81B2

| ST2807
[ BROADCAST SIB1 ]
| ST2812

[ BroaDcasT siB2 |

END

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 29 of 66



U.S. Patent Feb. 5, 2019 Sheet 27 of 36 US 10,200,976 B2

START CELL SEARCH

SYNCHRONI ZE BY P-SS
AND S-SS AND DETECT pei [~—ST1201
I
DETECT RS AND | 11900
RECEIVED POWER
J
SELECT BEST CELL  }~-ST1203
1)
RECEIVE PBCH AND |
RECEIVE MiB ST1204
v
RECEIVE DL-SCH AND |
RECEIVE SIB1 ST1205
) —ST2808
Yes / SUPPORT DIFFERENT No
FREQUENCY BAND OF  »—o
CAPABILITY OF OWN UE?
ST2809 ST2810
Y§<Cel Ibarred—-inter=barred ’?> <Cel Ibarred=barred ?>\E
No I No
ST2811
RECEIVE DL-SCH AND
RECEIVE SIB2
| —ST1206
Yes /is TAC OF SIB1 IDENTICAL\ No
TO TAG OF UE? >——
_—ST2813
TO IDLE STATE RACH CONFIGURATION IN
OPERATION UL CC IN FREQUENCY
BAND FOR UL

TO IDLE STATE _OPERATION
AFTER TAU

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 30 of 66



U.S. Patent Feb. 5, 2019 Sheet 28 of 36 US 10,200,976 B2

DL

ICell DL/UL Iink

UL

Band A Band B

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 31 of 66



US 10,200,976 B2

Sheet 29 of 36

Feb. 5, 2019

U.S. Patent

[ANEY)

b00g1S—"

y0G9¢1S

" NOLLYOINTAHOO NI /N1 TNHOG
£0081S—+" NOTLYDINWWGD XN 1Tdn/ N1 INMOQ
200818+~ 919]dWoy U0 I1B4NS| LUOD3Y UO|3o8UU0Y HYY
100€1S

A (209 10 40 ONvE AONIND3IYH QNY
[ANEY czwax<@uﬂwzowh<zmomz_ WILSAS €00 10 PPY)

Uo|3ednd | jucosy U01108UU0Y) JYY

3N ¥04 ¢1HI
NO VO Wd0d¥4d

£0521S—
AV TANS,
105¢1S—

8}ajdwo) dnisg U0|108UUOY QYY

dn}eg U0 !398UL0) DYy

1senbay Uo13o8UU0) Yy

17130

17730 NO diYD

9

e

an

2

I

4

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 32 of 66



U.S. Patent Feb. 5, 2019 Sheet 30 of 36 US 10,200,976 B2

ICell DL/UL 1ink

Band A Band B

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 33 of 66



US 10,200,976 B2

Sheet 31 of 36

Feb. 5, 2019

U.S. Patent

(290 10
[AREH)

y0CELS n\zo_H<o_z:Esoo YNTINMOG

€02€ 15

NOTLYOINMIWKOD MNITdNn/MN1INMOQ

202¢1S—" 918|dwo) uo|leJnd|LUod8Y UOI308UU0Y OWY

102E1S

(90 70 ON ONY

FAREY sz%omw NOTLVHYOIN] W3LSAS '209 10 PPY)

U0 17BJN3 | JUoday U0 |308UU0Y Yy

AN d04 27149
NO VO WHOA43d

p05218—"

€0G¢1S+

839 |dwoy dniag U013198UUOY HYY

¢05¢1S

dn3ag uoi3osuuon HYY

10621+

1T130

1s8nbay U01193Ul0y) HyY

17130 NO divD
an

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 34 of 66



US 10,200,976 B2

Sheet 32 of 36

Feb. 5, 2019

U.S. Patent

(190 70)
1130

80€€1S A

”NOILYD INHWOD ¥N1TNMOG

LOEELSH

- NOTLYD INTHNOD N1 TdN/N1 TNKOG

90€€1S+
G0EE1S—

919|dwoy U0 |3eIN3|4U009Y UO|108ULUOY HYY

(29 N ON GNY

177130 ONIQYYO3Y NOTLYWYOINT WILSAS ‘199 10 PPY)
Uo|1B.n3 | JUcdsy Lo |308UU0Y HYY

N Y04

NO VO Wd04d3d

L1140

b0881S—"

£0EELS

819 |dwo) dnleg uo|3osuU0) JYY

¢0E€LS

dnjeg uo[3o8uu0y ¥y

10E€LSH

1s8nbay U01308UU0YH Yy

[AREN)

¢1130 NO divD

an

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 35 of 66



U.S. Patent Feb. 5, 2019 Sheet 33 of 36 US 10,200,976 B2

FREQUENCY BAND A

: CC1 cC2
DL : f
FB.DL_| 1 1 FB DL h 103[] DL/UL Iink
UL NONE NONE
f
F I G. 4 1
Uplink (UL) Downl ink (DL)
Band operating Band operating Band Duplex
Mode
Fu_tow — Fuinien Fo_tow —  FoLhien
A — FB.DL I — FBDL_h FDD
F I G. 4 2
UE NONE
DL f
I ICell DL/UL link
GG1
uL .

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 36 of 66



U.S. Patent Feb. 5, 2019 Sheet 34 of 36 US 10,200,976 B2

- P
, ’

~ N
4 7

’ Y A A
” \ g ' J Y
sCellt v s Cell2V 1 Cell3 N
1 : 1 “ : ‘I

¥

'
]

L : [CCT| ii [6c2| i NONE -
: i ' I vl I : éUE specific link

Llcct] 4 % NONE ;% ice3| Cell DL/UL link
UL v * \‘ 1 \‘ ! f

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 37 of 66



US 10,200,976 B2

Sheet 35 of 36

Feb. 5, 2019

U.S. Patent

17730 NO diWvO

908¢1S Y Y NOTLVO INNWROD NI 1dn
G08ElS 7 NOILYOINWAOD N1 TNHOG
y08ELS— NOTLVOINNWNOO YNITdn/dN1TINMOG
£08E1S— ©19|dWo) UOI1BINS|JUODAY UO|108UUOY HYY
¢08E1S—
, (00 10 =00 10 QW
€170 INIQYVDIY NOILYNYOINI WILSAS €00 TN PPY
'L M=00M |
‘277130 DN1QYYITY NOTLYWHOANI WILSAS 209 a4 pRY)
Uo{1B.NS | LUOOBY U0 |108UU0Y HYY
30 ¥4 €99 N QN
290 10 NO V0 Wy0443d
H0BELS £0G¢1S 919 dwoy dnleg UO1}08UUOY HYY
¢05218 dnjeg uo|108UU0) HYY
10G¢.1S— 188nbay U01198uu0y OWY
€90 M) (290 0
€110 {130 HT0 an
v v O 1

Ex. 1001 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997

Page 38 of 66



U.S. Patent Feb. 5, 2019 Sheet 36 of 36 US 10,200,976 B2

DL NONE NONE £
I i ICeH DL/UL Iink
0w cCt CC2
: f
! FREQUENCY BAND B 5
FB_UL_I FB_UL_h
F'1 G. 4 6
Uplink (UL Downl ink (gL) d Dup|ex
Band operating Band operating Ban Mode
Fu_tow —  Fui_nhigh Foi_tow —  FbL hieh
B |[FBUL_I — FB_UL_h — FDD

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 39 of 66



US 10,200,976 B2

1
COMMUNICATION SYSTEM AND
COMMUNICATION TERMINAL DEVICE
USING ASSOCIATED AND
NON-ASSOCIATED CELLS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. application Ser.
No. 15/163,216 filed May 24, 2016, which is a divisional of
U.S. application Ser. No. 13/978,622 filed Jul. 8, 2013,
which is a National Phase of PC1T/JP2011/079484 filed Dec.
20, 2011, and claims priority to Japanese Patent Application
No. 2011-001684 filed Jan. 7, 2011. The entire contents of
each of which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a base station device that

2

W-CDMA communication system, a base station that com-
municates with a user equipment (UE) and a radio network
controller that transmits/receives control data and user data
to/from a plurality of base stations are referred to as an
E-UTRAN NodeB (eNB) and an evolved packet core (EPC)
or access gateway (aGW), respectively, in the LTE commu-
nication system.

Unicast service and evolved multimedia broadcast mul-
ticast service (E-MBMS service) are provided in this LTE
communication system. The E-MBMS service is broadcast
multimedia service, which is merely referred to as MBMS in
some cases. Bulk broadcast contents such as news, weather
forecast and mobile broadcast are transmitted to a plurality
of user equipments. This is also referred to as point to
multipoint service.

Non-Patent Document 1 (Chapter 4) describes the current
decisions by 3GPP regarding an overall architecture in the
LTE system. The overall architecture is described with
reference to FIG. 1. FIG. 1 is a diagram illustrating the

performs radio communication with a plura]ity of commu- 20 conﬁguration of the LTE communication system. With ref-

nication terminal devices and a communication system erence to FIG. 1, the evolved universal terrestrial radio

including the same. access (E-UTRAN) is composed of one or a plurality of base

stations 102, provided that a control protocol for a user

BACKGROUND ART equipment 101 such as a radio resource control (RRC) and

25 user planes such as a packet data convergence protocol

Commercial service of a wideband code division multiple (PDCP), radio link control (RLC), medium access control

access (W-CDMA) system among so-called third-generation (MAC) and physical layer (PHY) are terminated in the base
communication systems has been offered in Japan since station 102.

2001. In addition, high speed downlink packet access (HS- The base stations 102 perform scheduling and transmis-

DPA) service for achieving higher-speed data transmission 30 sion of paging signal (also referred to as paging messages)

using a downlink has been offered by adding a channel for
packet transmission (high speed-downlink shared channel
(HS-DSCH)) to the downlink (dedicated data channel, dedi-
cated control channel). Further, in order to increase the
speed of data transmission in an uplink direction, service of
a high speed uplink packet access (HSUPA) system has been
offered. W-CDMA is a communication system defined by
the 3rd generation partnership project (3GPP) that is the
standard organization regarding the mobile communication

35

notified from a mobility management entity (MME) 103.
The base stations 102 are connected to each other by means
of an X2 interface. In addition, the base stations 102 are
connected to an evolved packet core (EPC) by means of an
S1 interface. More specifically, the base station 102 is
connected to the mobility management entity (MME) 103 by
means of an S1_MME interface and connected to a serving
gateway (S-GW) 104 by means of an S1_U interface.

The MME 103 distributes the paging signal to a plurality

system, where the specifications of Release 8 version are 40 of or a single base station 102. In addition, the MME 103
produced. performs mobility control of an idle state. When the user
Further, new communication systems referred to as long equipment is in the idle state and an active state, the MME
term evolution (LTE) regarding radio areas and system 103 manages a list of tracking areas.
architecture evolution (SAE) regarding the overall system The S-GW 104 transmits/receives user data to/from one
configuration including a core network (merely referred to 45 or a plurality of base stations 102. The S-GW 104 serves as
as network as well) as communication systems independent a local mobility anchor point in handover between base
of W-CDMA is studied in 3GPP. This communication sys- stations. Moreover, a PDN gateway (P-GW) is provided in
tem is also referred to as 3.9 generation (3.9 G). the EPC, which performs per-user packet filtering and
In the LTE, an access scheme, a radio channel configu- UE-ID address allocation.
ration and a protocol are totally different from those of the 50  The control protocol RRC between the user equipment
current W-CDMA (HSDPA/HSUPA). For example, as to the 101 and the base station 102 performs broadcast, paging,
access scheme, code division multiple access is used in the RRC connection management and the like. The states of the
W-CDMA, whereas in the LTE, orthogonal frequency divi- base station and the user equipment in RRC are classified
sion multiplexing (OFDM) is used in a downlink direction into RRC_IDLE and RRC_CONNECTED. In RRC_IDLE,
and single career frequency division multiple access (SC- 55 public land mobile network (PLMN) selection, system infor-
FDMA) is used in an uplink direction. In addition, the mation (SI) broadcast, paging, cell reselection, mobility and
bandwidth is 5 MHz in the W-CDMA, while in the LTE, the the like are performed. In RRC_CONNECTED, the user
bandwidth can be selected from 1.4 MHz, 3 MHz, 5 MHz, equipment has RRC connection, is capable of transmitting/
10 MHz, 15 MHz and 20 MHz per base station. Further, receiving data to/from a network, and performs, for
differently from the W-CDMA, circuit switching is not 60 example, handover (HO) and measurement of a neighbor
provided but a packet communication system is only pro- cell.
vided in the LTE. The current decisions by 3GPP regarding the frame con-
The LTE is defined as a radio access network independent figuration in the LTE system described in Non-Patent Docu-
of the W-CDMA network because its communication system ment 1 (Chapter 5) are described with reference to FIG. 2.
is configured by a new core network different from a core 65 FIG. 2 is a diagram illustrating the configuration of a radio

network (general packet radio service: GPRS) of the
W-CDMA. Therefore, for differentiation from the

frame used in the LTE communication system. With refer-
ence to FIG. 2, one radio frame is 10 ms. The radio frame
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is divided into ten equally sized subframes. The subframe is
divided into two equally sized slots. The first and sixth
subframes contain a downlink synchronization signal (SS)
per each radio frame. The synchronization signals are clas-
sified into a primary synchronization signal (P-SS) and a
secondary synchronization signal (S-SS).

Multiplexing of channels for multimedia broadcast mul-
ticast service single frequency network (MBSFN) and for
non-MBSFN is performed on a per-subframe basis. MBSFN

4
acknowledgement (Nack) that is a response signal to uplink
transmission. The PDCCH is referred to as an L1/L.2 control
signal as well.

A physical downlink shared channel (PDSCH) 404 is a
downlink channel transmitted from the base station 102 to
the user equipment 101. A DL-SCH (downlink shared chan-
nel) that is a transport channel and a PCH that is a transport
channel are mapped to the PDSCH. A physical multicast
channel (PMCH) 405 is a downlink channel transmitted

trans.mission isa simu]c~ast. transmission technique realized 10 from the base station 102 to the user equipment 101, A
by simultaneous transmission of the same waveforms from . . .
. S multicast channel (MCH) that is a transport channel is
a plurality of cells. The MBSFN transmission from a plu-
rality of cells in the MBSFN area is seen as a single mapped to. the PMCH' .
transmission by a user equipment. The MBSFN is a network A physical uplink cpntrol channel (PUCC_H) 406 is an
that supports such MBSFN transmission. Hereinafter, a 15 uplink changel transmitted from the user equipment 101 t.0
subframe for MBSFN transmission is referred to as MBSFN  the base station 102. The PUCCH carries Ack/Nack that is
subframe. a response signal to downlink transmission. The PUCCH

Non-Patent Document 2 describes a signaling example ~ carries a channel quality indicator (CQI) report. The CQI is
when MBSFN subframes are allocated. FIG. 3 is a diagram quality information indicating the quality of received data or
illustrating the configuration of the MBSFN frame. With 20 channel quality. In addition, the PUCCH carries a schedul-
reference to FIG. 3, a radio frame including the MBSFN ing request (SR). A physical uplink shared channel
subframes is allocated per radio frame allocation period. The (PUSCH) 407 is an uplink channel transmitted from the user
MBSFN subframe is a subframe allocated for the MBSFN in equipment 101 to the base station 102. A UL-SCH (uplink
a radio frame defined by the allocation period and the shared channel that is one of the transport channels shown
allocation offset (radio frame allocation offset), and serves to 25 in FIG. 5) is mapped to the PUSCH.
transmit multimedia data. The radio frame satisfying Equa- A physical hybrid ARQ indicator channel (PHICH) 408 is
tion (1) below is a radio frame including the MBSFN a downlink channel transmitted from the base station 102 to
subframes. the user equipment 101. The PHICH carries Ack/Nack that

is a response to uplink transmission. A physical random
SFN mod ) ] ) 30 access channel (PRACH) 409 is an uplink channel trans-
radioFrameAllocationPeriod=radioFrameAllocationOffset (1) mitted from the user equipment 101 to the base station 102.

The MBSFEN subframe is allocated with six bits. The The PRACH carries a random access preamble.
leftmost bit defines the MBSFN allocation for the second A downlink reference signal is a known symbol in a
subframe (#1). The second bit, third bit, fourth bit, fifth bit, mobile communication system. The physical layer measure-
and sixth-bit define the MBSFN allocation for the third 35 ment objects of a user equipment include reference symbol
subframe (#2), fourth subframe (#3), seventh subframe (#6), received power (RSRP).
eighth subframe (#7), and ninth subframe (#8), respectively. The transport channels described in Non-Patent Docu-
The case where the bit indicates “one” represents that the ment 1 (Chapter 5) are described with reference to FIG. 5.
corresponding subframe is allocated for the MBSFN. FIG. 5 is a diagram illustrating transport channels used in the

Non-Patent Document 1 (Chapter 5) describes the current 40 LTE communication system. Part (A) of FIG. 5 shows
decisions by 3GPP regarding the channel configuration in mapping between a downlink transport channel and a down-
the LTE system. It is assumed that the same channel con- link physical channel. Part (B) of FIG. 5 shows mapping
figuration is used in a closed subscriber group cell (CSG between an uplink transport channel and an uplink physical
cell) as that of a non-CSG cell. Physical channels are channel.
described with reference to FIG. 4. FIG. 4 is a diagram 45 A broadcast channel (BCH) is broadcast to the entire
illustrating physical channels used in the LTE communica- coverage of a base station (cell) regarding the downlink
tion system. transport channel. The BCH is mapped to the physical

With reference to FIG. 4, a physical broadcast channel broadcast channel (PBCH).

(PBCH) 401 is a downlink channel transmitted from the Retransmission control according to a hybrid ARQ
base station 102 to the user equipment 101. ABCH transport 50 (HARD) is applied to a downlink shared channel (DL-SCH).
block is mapped to four subframes within a 40 ms interval. The DL-SCH enables broadcast to the entire coverage of the
There is no explicit signaling indicating 40 ms timing. A base station (cell). The DL-SCH supports dynamic or semi-
physical control format indicator channel (PCFICH) 402 is static resource allocation. The semi-static resource alloca-
transmitted from the base station 102 to the user equipment tion is also referred to as persistent scheduling. The DL-SCH
101. The PCFICH notifies the number of OFDM symbols 55 supports discontinuous reception (DRX) of a user equipment
used for PDCCHs from the base station 102 to the user for enabling the user equipment to save power. The DL-SCH
equipment 101. The PCFICH is transmitted in each sub- is mapped to the physical downlink shared channel
frame. (PDSCH).

A physical downlink control channel (PDCCH) 403 is a The paging channel (PCH) supports DRX of the user
downlink channel transmitted from the base station 102 to 60 equipment for enabling the user equipment to save power.
the user equipment 101. The PDCCH notifies the resource The PCH is required to broadcast to the entire coverage of
allocation of DL-SCH ((downlink shared channel that is one the base station (cell). The PCH is mapped to physical
of the transport channels shown in FIG. 5 described below) resources such as the physical downlink shared channel
and PCH (paging channel that is one of the transport (PDSCH) that can be used dynamically for traffic.
channels shown in FIG. 5), and HARQ information related 65  The multicast channel (MCH) is used for broadcast to the

to DL-SCH. The PDCCH carries an uplink scheduling grant.
The PDCCH carries acknowledgement (Ack)/negative

entire coverage of the base station (cell). The MCH supports
SEN combining of MBMS service (MTCH and MCCH) in
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multi-cell transmission. The MCH supports semi-static
resource allocation. The MCH is mapped to the PMCH.

Retransmission control according to a hybrid ARQ
(HARQ) is applied to an uplink shared channel (UL-SCH).
The UL-SCH supports dynamic or semi-static resource
allocation. The UL-SCH is mapped to the physical uplink
shared channel (PUSCH).

A random access channel (RACH) shown in part (B) of
FIG. 5 is limited to control information. The RACH involves

6

and a base station. The CCCH is used in a case where the
user equipments have no RRC connection with the network.
In a downlink direction, the CCCH is mapped to the
downlink shared channel (DL-SCH) that is a transport
channel. In an uplink direction, the CCCH is mapped to the
uplink shared channel (UL-SCH) that is a transport channel.

A multicast control channel (MCCH) is a downlink chan-
nel for point-to-multipoint transmission. The MCCH is used
for transmission of MBMS control information for one or

a collision risk. The RACH is mapped to the physical 10 several MTCHs from a network to a user equipment. The
random access channel (PRACH). MCCH is used only by a user equipment during reception of
The HARQ is described. The HARQ is the technique for the MBMS. The MCCH is mapped to the multicast channel
improving the communication quality of a channel by com- (MCH) that is a transport channel.
bination of automatic repeat request and error correction A dedicated control channel (DCCH) is a channel for
(forward error correction). The HARQ has an advantage that 15 point-to-point transmission of the dedicated control infor-
error correction functions effectively by retransmission even mation between a user equipment and a network. The DCCH
for a channel whose communication quality changes. In is used when a user equipment is in RRC connection. The
particular, it is also possible to achieve further quality DCCH is mapped to the uplink shared channel (UL-SCH) in
improvement in retransmission through combination of the uplink and mapped to the downlink shared channel (DL-
reception results of the first transmission and the reception 20 SCH) in downlink.
results of the retransmission. A dedicated traffic channel (DTCH) is a point-to-point

An example of the retransmission method is described. In communication channel for transmission of the user infor-
a case where the receiver fails to successfully decode the mation to a dedicated user equipment. The DTCH exists in
received data, in other words, in a case where a cyclic uplink as well as downlink. The DTCH is mapped to the
redundancy check (CRC) error occurs (CRC=NG), the 25 uplink shared channel (UL-SCH) in uplink and mapped to
receiver transmits “Nack” to the transmitter. The transmitter the downlink shared channel (DL-SCH) in downlink.
that has received “Nack” retransmits the data. In a case A multicast traffic channel (MTCH) is a downlink channel
where the receiver successfully decodes the received data, in for traffic data transmission from a network to a user
other words, in a case where a CRC error does not occur equipment. The MTCH is a channel used only by a user
(CRC=0K), the receiver transmits “AcK” to the transmitter. 30 equipment during reception of the MBMS. The MTCH is
The transmitter that has received “Ack” transmits the next mapped to the multicast channel (MCH).
data. GCI represents a global cell identity. A closed subscriber

Examples of the HARQ system include chase combining. group cell (CSG cell) is introduced in the LTE, long term
In chase combining, the same data is transmitted in the first evolution advanced (LTE-A) described below, and universal
transmission and retransmission, which is the system for 35 mobile telecommunication system (UMTS). The CSG is
improving gains by combining the data of the first trans- described below (see Chapter 3.1 of Non-Patent Document
mission and the data of the retransmission in retransmission. 3). The closed subscriber group (CSG) cell is a cell in which
This is based on the idea that correct data is partially subscribers who are allowed to use are specified by an
included even if the data of the first transmission contains an operator (hereinafter, referred to as “cell for specific sub-
error, and highly accurate data transmission is enabled by 40 scribers” in some cases).
combining the correct portions of the first transmission data The specified subscribers are allowed to access one or
and the retransmission data. Another example of the HARQ more cells of a public land mobile network (PLMN). One or
system is incremental redundancy (IR). The IR is aimed to more cells in which the specified subscribers are allowed
increase redundancy, where a parity bit is transmitted in access are referred to as “CSG cell(s)”. Note that access is
retransmission to increase the redundancy by combining the 45 limited in the PLMN. The CSG cell is part of the PLMN that
first transmission and retransmission, to thereby improve the broadcasts a specific CSG identity (CSG ID; CSG-ID) and
quality by an error correction function. broadcasts “TRUE” by CSG indication. The authorized

A logical channel described in Non-Patent Document 1 members of the subscriber group who have registered in
(Chapter 6) is described with reference to FIG. 6. FIG. 6 is advance access the CSG cells using the CSG-ID that is the
a diagram illustrating logical channels used in an LTE 50 access permission information.
communication system. Part (A) of FIG. 6 shows mapping The CSG-ID is broadcast by the CSG cell or cells. A
between a downlink logical channel and a downlink trans- plurality of CSG-IDs exist in a mobile communication
port channel. Part (B) of FIG. 6 shows mapping between an system. The CSG-IDs are used by user equipments (UEs) for
uplink logical channel and an uplink transport channel. making access from CSG-related members easier.

A broadcast control channel (BCCH) is a downlink chan- 55  The locations of user equipments are tracked based on an
nel for broadcast system control information. The BCCH area composed of one or more cells. The locations are
that is a logical channel is mapped to the broadcast channel tracked for enabling tracking of the locations of user equip-
(BCH) or downlink shared channel (DL-SCH) that is a ments and calling (calling of user equipments) even in an
transport channel. idle state. An area for tracing locations of user equipments

A paging control channel (PCCH) is a downlink channel 60 is referred to as a tracking area.
for transmitting changes of the paging information and A CSG whitelist is a list that may be stored in a universal
system information. The PCCH is used when the network subscriber identity module (USIM) in which all CSG IDs of
does not know the cell location of a user equipment. The the CSG cells to which the subscribers belong are recorded.
PCCH that is a logical channel is mapped to the paging The CSG whitelist is also referred to as an allowed CSG list
channel (PCH) that is a transport channel. 65 in some cases.

A common control channel (CCCH) is a channel for
transmission control information between user equipments

Service types of a user equipment in an idle state are
described below (see Chapter 4.3 of Non-Patent Document
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3). The service types of a user equipment in an idle state are
classified into limited service (also referred to as closed
service), a normal service, and an operator service. The
limited service includes emergency calls, an earthquake and
tsunami warning system (ETWS), and a commercial mobile
alert system (CMAS) on an acceptable cell described below.
The normal service (also referred to as standard service) is
the service for public use on a suitable cell described below.
The operator service is the service for operators only on a

8

that has the PCI split information is capable of performing
cell search using the PCI split information.

Further, specifications standard of long term evolution
advanced (LTE-A) as Release 10 are pursued in 3GPP (see
Non-Patent Document 6 and Non-Patent Document 7).

As to the LTE-A system, it is studied that a relay (relay
node (RN)) is supported for achieving a high data rate, high
cell-edge throughput, new coverage area, and the like. The
relay node is wirelessly connected to the radio-access net-

reserved cell described below. 10 work via a donor cell (Donor eNB; DeNB). The network

A “suitable cell” is described below. The “suitable cell” is (NW)-to-relay node link shares the same frequency band
a cell on which a UE may camp to obtain normal service. with the network-to-UE link within the range of the donor
Such a cell shall fulfill the following conditions (1) and (2). cell. In this case, the UE in Release 8 can also be connected

(1) The cell is part of the selected PLMN or the registered | to the donor cell. The link between a donor cell and a relay
PLMN, or part of the PLMN of an “equivalent PLMN list”. node is referred to as a backhaul link, and the link between

(2) According to the latest information provided by a the relay node and the UE is referred to as an access link.
non-access stratum (NAS), the cell shall further fulfill the As multiplexing of a backhaul link in frequency division
following conditions (a) to (d): duplex (FDD), the transmission from DeNB to RN is carried

(a) the cell is not a barred cell; 20 outinadownlink (DL) frequency band, and the transmission

(b) the cell is part of a tracking area (TA), not part of the from RN to DeNB is carried out in an uplink (UL) frequency

list of “forbidden LAs for roaming”, where the cell band. As multiplexing of resources in relays, a link from
needs to fulfill (1) above; DeNB to RN and a link from RN to UE are time-division

(c) the cell shall fulfill the cell selection criteria; and multiplexed in one frequency band, and a link from RN to

(d) for a cell specified as CSG cell by system information 25 DeNB and a link from UE to RN are also time-division

(SI), the CSG-ID is part of a “CSG whitelist” of the UE multiplexed in one frequency band. This enables to prevent,
(contained in the CSG whitelist of the UE). in a relay, the transmission of the relay from interfering with

An “acceptable cell” is described below. This is the cell on the reception of the own relay.
which a UE may camp to obtain limited service. Such a cell Not only a normal eNB (macro cell) but also so-called
shall fulfill the all following requirements. 30 local nodes such as pico eNB (pico cell), HeNB/HNB/CSG

(1) The cell is not a barred cell. (2) The cell fulfills the cell cell, node for hotzone cells, relay node, and remote radio
selection criteria. head (RRH) are studied in 3GPP.

“Barred cell” is shown in the system information. The frequency bands (hereinafter, referred to as “operat-
“Reserved cell” is shown in the system information. ing bands” in some cases) usable for communication have

“Camping on a cell” represents the state where a UE has 35 been predetermined in the LTE. Non-Patent Document 8
completed the cell selection/reselection process and the UE describes the frequency bands. In the frequency division
has selected a cell for monitoring the system information duplex (FDD) communication, a frequency band for down-
and paging information. link (hereinafter, referred to as “downlink frequency band”

Base stations referred to as Home-NodeB (Home-NB; in some cases) and a frequency band for uplink (hereinafter,
HNB) and Home-eNodeB (Home-eNB; HeNB) are studied 40 referred to as “uplink frequency band” in some cases) that is
in 3GPP. HNB/HeNB is a base station for, for example, paired with the downlink frequency band have been prede-
household, corporation or commercial access service in termined, where the uplink frequency band differs from the
UTRAN/E-UTRAN. Non-Patent Document 4 discloses downlink frequency band. This is because the downlink and
three different modes of the access to the HeNB and HNB. uplink are necessarily required for conventional communi-
Specifically, those are an open access mode, a closed access 45 cation such as voice communication so that transmission and
mode and a hybrid access mode. reception are enabled at the same time by splitting the

The respective modes have the following characteristics. frequencies between downlink and uplink in the FDD.

In the open access mode, the HeNB and HNB are operated In the FDD, a default value of an interval (TX-RX
as a normal cell of a normal operator. In the closed access frequency separation) between a carrier frequency of
mode, the HeNB and HNB are operated as a CSG cell. The 50 resources for use in downlink (hereinafter, referred to as
CSG cell is a cell where only CSG members are allowed “downlink carrier frequency” in some cases) and a carrier
access. In the hybrid access mode, non-CSG members are frequency of resources for use in uplink (hereinafter,
allowed access at the same time. In other words, a cell in the referred to as “uplink carrier frequency” in some cases) is
hybrid access mode (also referred to as hybrid cell) is the determined per frequency band. Non-Patent Document 8
cell that supports both the open access mode and the closed 55 describes a default value at the TX-RX frequency separa-
access mode. tion.

In 3GPP, there is a range of PCIs in all physical cell In the LTE, a cell broadcasts, to UEs being served thereby,
identities (PCIs), which is reserved by the network for use the frequency band information and uplink carrier frequency
by CSG cells (see Chapter 10.5.1.1 of Non-Patent Document deployed by the own cell as broadcast information. Specifi-
1). Splitting the range of PCIs is referred to PCl-split as 60 cally, the frequency band information is included in the
times. The PCI split information is broadcast in the system SIB1. The uplink carrier frequency is included in the SIB2.
information from the base station to the user equipments In a case where the uplink carrier frequency is not included
being served thereby. Non-Patent Document 5 discloses the in the SIB2, the uplink carrier frequency is derived from the
basic operation of a user equipment using PCI split. The user downlink carrier frequency using the default value at the
equipment that does not have the PCI split information 65 TX-RX frequency separation. The UE is capable of recog-

needs to perform cell search using all PCIs (for example,
using all 504 codes). On the other hand, the user equipment

nizing the downlink carrier frequency through cell selection
or reselection and is capable of obtaining the frequency band
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and uplink carrier frequency deployed by the cell the
through reception of the broadcast information from the cell.

As disclosed in Non-Patent Document 1, the development
of “long term evolution advanced (LTE-A)” specifications
as Release 10 is pursued in 3GPP.

Carrier aggregation (CA) is studied in the LTE-A system,
in which two or more component carriers (CCs) are aggre-
gated to support wider transmission bandwidths up to 100
MHz.

A Release 8 or 9-compliant UE, which supports LTE, is
capable of transmission and reception on only the CC
corresponding to one serving cell. On the other hand, it is
conceivable that a Release 10-compliant UE may have the
capability of transmission and reception, only reception, or
only transmission on the CCs corresponding to a plurality of
serving cells at the same time.

Each CC employs the configuration of Release 8 or 9, and
the CA supports contiguous CCs, non-contiguous CCs, and
CCs in different frequency bandwidths. The UE cannot

—_

5

10

In each cell, SIB2 represents a carrier frequency of a
resource for uplink.

PRIOR ART DOCUMENTS
Non-Patent Documents

Non-Patent Document 1: 3GPP TS 36.300 V10.1.0
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Non-Patent Document 5: 3GPP R2-082899
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SUMMARY OF INVENTION

configure the number of uplink CCs (UL CCs) equal to or 20 .
more than the number of downlink CCs (DL CCs). The CCs Problem to be Solved by the Invention
configured by the same eNBs do not need to provide the . .
same coverage. The CC is compatible with Release 8 or 9. Itis considered that the LTE-A system supports frequency
In CA, an independent HARQ entity is provided per bandwidths larger than frequency bandwidths of the LTE
serving cell in uplink as well as downlink. A transport block 25 system, specifically, frequency bandwidths up to 100 MHz
is generated per TTI for each serving cell. Each transport for improving a data rate. Frequency resources are used in
block and HARQ retransmission are mapped to a single various situations in areas. Therefore, it is conceivable that
serving cell. the 100 MHz of frequency bandwidth cannot be secured
In a case where CA is configured, a UE has single RRC continuously in some areas. In other words, only discrete
connection with a NW. In RRC connection, one serving cell 30 and narrow-band frequency resources can be secured at
provides NAS mobility information and security input. This times. Also in such a case, flexible frequency band allocation
cell is referred to as primary cell (PCell). In downlink, a is highly demanded for effectively using frequency
carrier corresponding to Pcell is a downlink primary com- resources. Meanwhile, differently from the conventional
ponent carrier (DL PCC). In uplink, a carrier corresponding voice communication service, the service that requires dif-
to Peell is an uplink primary component carrier (UL PCC). 35 ferent frequency bandwidths between DL and UL is highly
A secondary cell (SCell) is configured to form a pair of a demanded.
PCell and a serving cell, in accordance with the UE capa- However, in a conventional communication system,
bility. In downlink, a carrier corresponding to SCell is a  resources for UL are required to be necessarily reserved in
downlink secondary component carrier (DL SCC). In the same frequency band as that of the resources for DL in
uplink, a carrier corresponding to SCell is an uplink sec- 40 a conventional communication system, which interferes
ondary component carrier (UL SCC). with efficient use of frequency resources. In addition, it is
A pair of one PCell and a serving cell configured by one  necessarily required to reserve, in the frequency band for
or more SCells is configured for one UE. downlink, the frequency band for uplink which is paired
In each SCell, a UE is capable of using resources for therewith. Therefore, in a case where, for example, a large
uplink (UL) in addition to resources for downlink (DL). The 45 number of free discrete and narrow frequency bands exist, it

number of DL SCCs is equal to or more than the number of
UL SCCs. No SCell is used for only resources for UL. Each
resource for UL belongs to only one serving cell for one UE.
The number of serving cells depends on the UE capability.

is difficult to use those. This leads to a problem of decreased
use efficiency of frequency resources.

An object of the present invention is to provide a base
station device and a communication system allowing flex-

The PCell is changed through only a HO procedure. The 50 ible use of frequency resources and capable of improving
PCell is used for transmission of PUCCH. The PUCCH for  use efficiency of frequency resources while increasing a data
HARQ of the DL-SCH without UL-SCH is transmitted rate.
through only UL PCC. Differently from Scells, the PCell is
not de-activated. Means to Solve the Problem

Re-establishment is triggered when the PCell results in a 55
radio link failure (RLF). Re-establishment is not triggered in A base station device of the present invention performs
a case of SCells. The NAS information is obtained from the radio communication with a communication terminal
PCell. device, wherein: the base station device configures a non-

The SCells are reconfigured, added, or removed through associated cell that includes a resource for downlink and
RRC. Also in handover within the LTE, the SCells used 60 does not include a resource for uplink, the resource for
together with a target PCell are added, removed, or recon- downlink being allocated to downlink communication to the
figured through RRC. communication terminal device, the resource for uplink

In a case of adding a SCell, dedicated RRC signaling is being allocated to uplink communication from the commu-
used to transmit the all system information (SI) required for nication terminal device; the base station device notifies the
the SCell. That is, addition is performed in a connected 65 communication terminal device of link information indicat-

mode, and the UE does not have to receive the SI broadcast
from the SCell.

ing that the non-associated cell does not include the resource
for uplink, using the resource for downlink; and the base
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station device communicates with the communication ter-
minal device using the non-associated cell.

Further, a base station device of the present invention
performs radio communication with a communication ter-
minal device, wherein: the base station device configures an
asymmetrical cell including a resource for downlink and a
resource for uplink, the resource for downlink being allo-
cated to downlink communication to the communication
terminal device, the resource for uplink being included in a
frequency band different from that of the resource for
downlink and being allocated to uplink communication from
the communication terminal device; the base station device
notifies the communication terminal device of resource
information for uplink regarding the resource for uplink
using the resource for downlink; and the base station device
communicates with the communication terminal device
using the asymmetrical cell.

Further, a base station device of the present invention
performs radio communication with a communication ter-
minal device, wherein: the base station device configures a
non-associated cell that includes a resource for uplink and
does not include a resource for downlink, the resource for
uplink being allocated to uplink communication from the
communication terminal device, the resource for downlink
being allocated to downlink communication to the commu-
nication terminal device; and the base station device com-
municates with the communication terminal device using the
non-associated cell.

Further, a base station device of the present invention

5

20

25

12

following detailed description of the present invention when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram illustrating the configuration of an
LTE communication system.

FIG. 2 is a diagram illustrating the configuration of a radio
frame used in the LTE communication system.

FIG. 3 is a diagram illustrating the configuration of an
MBSEN frame.

FIG. 4 is a diagram illustrating physical channels used in
the LTE communication system.

FIG. 5 is a diagram illustrating transport channels used in
the LTE communication system.

FIG. 6 is a diagram illustrating logical channels used in
the LTE communication system.

FIG. 7 is a block diagram showing the overall configu-
ration of an LTE mobile communication system currently
under discussion of 3GPP.

FIG. 8 is a block diagram showing the configuration of a
user equipment (user equipment 71 of FIG. 7) according to
the present invention.

FIG. 9 is a block diagram showing the configuration of a
base station (base station 72 of FIG. 7) according to the
present invention.

FIG. 10 is a block diagram showing the configuration of
an MME (MME unit 73 of FIG. 7) according to the present
invention.

performs radio communication with a communication ter- 30 FIG. 11 is a block diagram showing the configuration of
minal device, wherein: the base station device configuresa ~ a HeNBGW 74 shown in FIG. 7 that is a HeNBGW
frequency band for downlink that includes a resource for ~ according to the present invention.

downlink and does not include a resource for uplink, the FIG. 12 is a flowchart showing an outline from a cell
resource for downlink being allocated to downlink commu- search to an idle state operation performed by a user
nication to the communication terminal device, the resource 35 equipment (UE) in the LTE communication system.

for uplink being allocated to uplink communication from the
communication terminal device; and the base station device
communicates with the communication terminal device
using the frequency band for downlink.

Further, a base station device of the present invention
performs radio communication with a communication ter-
minal device, wherein: the base station device configures a
frequency band for uplink that includes a resource for uplink
and does not include a resource for downlink, the resource

40

FIG. 13 is a diagram showing the concept of CA.

FIG. 14 is a diagram showing the configuration in which
one UL CC is associated with one DL CC.

FIG. 15 is a diagram showing the configuration in which
the same UL CC is associated with two different DL CCs.

FIG. 16 is a diagram showing the configuration in which
a UL CC in a frequency band different from a corresponding
predetermined frequency band of uplink is associated with a
DL CC in a frequency band of some downlink.

for uplink being allocated to uplink communication from the 45  FIG. 17 is a diagram showing the configuration in which
communication terminal device, the resource for downlink a UL CC is not associated with a DL CC.

being allocated to downlink communication to the commu- FIG. 18 is a diagram showing the concept of a cell
nication terminal device; and the base station device com- configured by a DL/UL link via SIB2.

municates with the communication terminal device using the FIG. 19 is a diagram showing a cell configured by only a
frequency band for uplink. 50 DL CC without a UL CC to be associated with the DL CC.

Further, a communication system of the present invention
includes the base station device and a communication ter-
minal device being able to perform radio communication
with the base station device.

Effects of the Invention

According to the base station device of the present
invention, it is possible to flexibly use frequency resources
and improve the use efficiency of frequency resources while
increasing a data rate.

According to the communication system of the present
invention, it is possible to flexibly use frequency resources
and improve the use efficiency of frequency resources while
increasing a data rate.

These and other objects, features, aspects and advantages
of the present invention will become more apparent from the

60

65

FIG. 20 is a flowchart showing a procedure by an eNB
regarding the process of setting the system information (SI)
of a cell in a case where the DL/UL link information of the
cell is used.

FIG. 21 is a flowchart showing a procedure by a UE
regarding the process of prohibiting a UE from selecting,
reselecting, or camping on a cell in which a UL CC is not
configured in a case where the DL/UL link information of
the cell is used.

FIG. 22 is a flowchart showing a procedure by an eNB
regarding the process of setting the system information (SI)
of the cell in a case where the cell barred information is used.

FIG. 23 is a flowchart showing a procedure by a UE
regarding the process of prohibiting a UE from selecting,
reselecting, or camping on a cell in which a UL CC is not
configured in a case where the cell barred information is
used.
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FIG. 24 is a flowchart showing a procedure by an eNB
regarding the process of setting the system information (SI)
of'a cell in a case where uplink access is prohibited using the
DL/UL link information.

FIG. 25 is a flowchart showing a procedure by a UE
regarding the process of prohibiting a UE from performing
uplink access in a cell, in which a UL CC is not configured,
using DL/UL link information of the cell.

FIG. 26 is a flowchart showing a procedure by an eNB

14

FIG. 44 is a diagram showing an example of a sequence
of CA in a case where a cell in which a DL CC is not
configured is used.

FIG. 45 is a diagram showing the concept of a frequency
band configured by one or more resources for UL without
resources for DL to be associated therewith.

FIG. 46 is a diagram showing a setting example of a
frequency band configured by one or more resources for UL
without a resource for DL to be associated therewith.

regarding the process of setting the system information (SI) 10
. ; . . EMBODIMENTS FOR CARRYING OUT THE
of a cell in a case where the information for stochastically
o . INVENTION
prohibiting access is used.

FIG. 27 is a flowchart showing a procedure by a UE First Embodiment
regarding the process of prohibiting a UE from performing
uplink access in a cell in which a UL CC is not configured FIG. 7 is a block diagram showing an overall configura-
in a case where the information for stochastically prohibiting tion of an LTE mobile communication system, which is
access is used. currently under discussion of 3GPP. Currently, an overall

FIG. 28 is a diagram for describing cells for use in CA in system configuration including closed subscriber group
a first embodiment of the present invention. 20 (CSG) cells (Home-eNodeBs (Home-eNB; HeNB) of

FIG. 29 is a diagram showing an example of a sequence E-UTRAN, Home-NB (HNB) of UTRAN) and non-CSG
of CA in a case where a cell in which a UL CC is not cells (eNodeB (eNB) of E-UTRAN, NodeB (NB) of
configured is used. UTRAN, and BSS of GERAN) is studied in 3GPP and, as

FIG. 30 is a diagram showing a cell in which a UL CC to to E-UTRAN, the configuration as shown in FIG. 7 is
be associated with a DL CC is configured in a different 25 proposed (see Chapter 4.6.1 of Non-Patent Document 1).
frequency band. FIG. 7 is described. A user terminal device (hereinafter,

FIG. 31 is a flowchart showing a procedure by an eNB referred to as “user equipment” or “UE”) 71 is capable of
regarding the process of setting the system information (SI) performing radio communication with a base station device
of a cell. (hereinafter, referred to as “base station”) 72 and transmits/

FIG. 32 is a flowchart showing a procedure by a UE in a 30 receives signals through radio communication. The user
case where a cell in which a DL CC and a UL CC are terminal device is equivalent to a communication terminal
configured in different frequency bands is selected. device. The base stations 72 are classified into an eNB 72-1

FIG. 33 is a flowchart showing a procedure by an eNB that is a macro cell and a Home-eNB 72-2 that is a local
regarding the process of setting the system information (SI) node. The eNB 72-1 is equivalent to a large-scale base
of a cell in a case where the cell barred information is used. 35 station device and has a relatively large-scale coverage as

FIG. 34 is a flowchart showing a procedure by a UE the coverage in a range in which communication is allowed
regarding the process of prohibiting a UE from selecting, with the user equipment UE 71. The Home-eNB 72-2 is
reselecting, or camping on a cell in which a UL CC is equivalent to a small-scale base station device and has a
configured in a frequency band different from that of a DL relatively small-scale coverage as the coverage.

CC in a case where the cell barred information is used. 40  The eNB 72-1 is connected to an MME/S-GW unit

FIG. 35 is a diagram for describing cells for use in CA in (hereinafter, referred to as an “MME unit” in some cases) 73
a second embodiment of the present invention. including an MME, S-GW or MME and S-GW through an

FIG. 36 is a diagram showing an example of a sequence S1 interface, and control information is communicated
of CA in a case where a cell in which a DL CC and a UL CC between the eNB 72-1 and the MME unit 73. A plurality of
are configured in different frequency bands is used. 45 MME units 73 may be connected to one eNB 72-1. The

FIG. 37 is a diagram showing the concept of two cells eNBs 72-1 are connected to each other by means of an X2
which are configured by associating the same UL CC with interface, and control information is communicated between
two DL CCs in different frequency bands. the eNBs 72-1.

FIG. 38 is a diagram showing an example of a sequence The Home-eNB 72-2 is connected to the MME unit 73 by
of CA in a case where two cells are configured by associ- 50 means of an S1 interface, and control information is com-
ating the same UL CC with two DL CCs in different municated between the Home-eNB 72-2 and the MME unit
frequency bands. 73. A plurality of Home-eNBs 72-2 are connected to one

FIG. 39 is a diagram showing another example of the MME unit 73. Also, the Home-eNBs 72-2 are connected to
sequence of CA in the case where two cells are configured the MME units 73 through a Home-eNB Gateway (HeN-
by associating the same UL CC with two DL CCs in different 55 BGW) 74. The Home-eNBs 72-2 are connected to the
frequency bands. HeNBGW 74 by means of the S1 interface, and the HeN-

FIG. 40 is a diagram showing the concept of a frequency BGW 74 is connected to the MME units 73 through an S1
band configured by one or more resources for DL without a interface. One or a plurality of Home-eNBs 72-2 are con-
resource for UL to be associated therewith. nected to one HeNBGW 74, and information is communi-

FIG. 41 is a diagram showing a setting example of a 60 cated therebetween through an S1 interface. The HeNBGW
frequency band configured by one or more resources for DL 74 is connected to one or a plurality of MME units 73, and
without a resource for UL to be associated therewith. information is communicated therebetween through an S1

FIG. 42 is a diagram showing the concept of a cell interface.
configured by only a UL CC without a DL CC to be Further, the configuration below is currently studied in
associated with the UL CC. 65 3GPP. The X2 interface between the Home-eNBs 72-2 is not

FIG. 43 is a diagram for describing cells for use in CA in
a fourth embodiment of the present invention.

supported. The HeNBGW 74 appears to the MME unit 73 as
the eNB 72-1. The HeNBGW 74 appears to the Home-eNB
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72-2 as the MME unit 73. The interfaces between the
Home-eNBs 72-2 and the MME units 73 are the same,
which are the S1 interfaces, irrespective of whether or not
the Home-eNB 72-2 is connected to the MME unit 73
through the HeNBGW 74. The mobility to the Home-eNB
72-2 or the mobility from the Home-eNB 72-2 that spans the
plurality of MME units 73 is not supported. The Home-eNB
72-2 supports a single cell.

FIG. 8 is a block diagram showing the configuration of the
user equipment (user equipment 71 of FIG. 7) according to
the present invention. The transmission process of the user
equipment 71 shown in FIG. 8 is described. First, a trans-
mission data buffer unit 803 stores the control data from a
protocol processing unit 801 and the user data from an
application unit 802. The data stored in the transmission data
buffer unit 803 is transmitted to an encoding unit 804 and is
subjected to an encoding process such as error correction.
There may exist the data output from the transmission data
buffer unit 803 directly to a modulating unit 805 without the
encoding process. The data encoded by the encoding unit
804 is modulated by the modulating unit 805. The modu-
lated data is output to a frequency converting unit 806 after
being converted into a baseband signal, and then is con-
verted into a radio transmission frequency. After that, a

—
o
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converting unit 907 after being converted into a baseband
signal, and is then converted into a radio transmission
frequency. After that, a transmission signal is transmitted
from an antenna 908 to one or a plurality of user equipments
71.

While, the reception process of the base station 72 is
executed as follows. A radio signal from one or a plurality
of user equipments 71 is received through the antenna 908.
The received signal is converted from a radio reception
frequency into a baseband signal by the frequency convert-
ing unit 907, and is then demodulated by a demodulating
unit 909. The demodulated data is transmitted to a decoding
unit 910 and is then subjected to a decoding process such as
error correction. Among the pieces of decoded data, the
control data is transmitted to the protocol processing unit
903, EPC communication unit 901, or communication with
another base station unit 902, while the user data is trans-
mitted to the EPC communication unit 901 and the com-
munication with another base station unit 902. A series of
processes by the base station 72 is controlled by a control
unit 911. This means that, though not shown in FIG. 9, the
control unit 911 is connected to the respective units 901 to
910.

The functions of the Home-eNB 72-2 currently under

transmission signal is transmitted from an antenna 807 to the 25 discussion of 3GPP are described below (see Chapter 4.6.2
base station 72. of Non-Patent Document 1). The Home-eNB 72-2 has the
The user equipment 71 executes the reception process as same function as that of the eNB 72-1. In addition, the
follows. The radio signal is received through the antenna Home-eNB 72-2 has the function of discovering a suitable
807 from the base station 72. The received signal is con- serving HeNBGW 74 in a case of connection to the HeN-
verted from a radio reception frequency to a baseband signal 30 BGW 74. The Home-eNB 72-2 is connected only to one
by the frequency converting unit 806 and is then demodu- HeNBGW 74. That is, in a case of the connection to the
lated by a demodulating unit 808. The demodulated data is HeNBGW 74, the Home-eNB 72-2 does not use the Flex
transmitted to a decoding unit 809 and is subjected to a function in the S1 interface. When the Home-eNB 72-2 is
decoding process such as error correction. Among the pieces connected to one HeNBGW 74, it is not simultaneously
of decoded data, the control data is transmitted to the 35 connected to another HeNBGW 74 or another MME unit 73.
protocol processing unit 801, while the user data is trans- The TAC and PLMN ID of the Home-eNB 72-2 are
mitted to the application unit 802. A series of processes of supported by the HeNBGW 74. When the Home-eNB 72-2
the user equipment 71 is controlled by a control unit 810. is connected to the HeNBGW 74, selection of the MME unit
This means that, though not shown in FIG. 8, the control unit 73 at “UE attachment” is performed by the HeNBGW 74
810 is connected to the respective units 801 to 809. 40 instead of the Home-eNB 72-2. The Home-eNB 72-2 may
FIG. 9 is a block diagram showing the configuration of the be deployed without network planning. In this case, the
base station (base station 72 of FIG. 7) according to the Home-eNB 72-2 is moved from one geographical area to
present invention. The transmission process of the base another geographical area. Accordingly, the Home-eNB
station 72 shown in FIG. 9 is described. An EPC commu- 72-2 in this case is required to be connected to a different
nication unit 901 performs data transmission/reception 45 HeNBGW 74 depending on its location.
between the base station 72 and the EPCs (such as MME FIG. 10 is a block diagram showing the configuration of
unit 73 and HeNBGW 74). A communication with another the MME according to the present invention. FIG. 10 shows
base station unit 902 performs data transmission/reception the configuration of an MME 73 included in the MME unit
to/from another base station. The X2 interface between the 73 shown in FIG. 7 described above. A PDN GW commu-
Home-eNBs 72-2 is not intended to be supported, and 50 nication unit 1001 performs data transmission/reception
accordingly, it is conceivable that the communication with between the MME 73a and a PDN GW. A base station
another base station unit 902 may not exist in the Home-eNB communication unit 1002 performs data transmission/recep-
72-2. The EPC communication unit 901 and the communi- tion between the MME 734 and the base station 72 by means
cation with another base station unit 902 respectively trans- of the S1 interface. In the case where the data received from
mit/receive information to/from a protocol processing unit 55 the PDN GW is user data, the user data is transmitted from
903. The control data from the protocol processing unit 903, the PDN GW communication unit 1001 to the base station
and the user data and control data from the EPC communi- communication unit 1002 through a user plane communi-
cation unit 901 and the communication with another base cation unit 1003 and is then transmitted to one or a plurality
station unit 902 are stored in a transmission data buffer unit of base stations 72. In the case where the data received from
904. 60 the base station 72 is user data, the user data is transmitted
The data stored in the transmission data buffer unit 904 is from the base station communication unit 1002 to the PDN
transmitted to an encoding unit 905 and is then subjected to GW communication unit 1001 through the user plane com-
an encoding process such as error correction. There may munication unit 1003 and is then transmitted to the PDN
exist the data output from the transmission data buffer unit GW.
904 directly to a modulating unit 906 without the encoding 65  In the case where the data received from the PDN GW is

process. The encoded data is modulated by the modulating
unit 906. The modulated data is output to a frequency

control data, the control data is transmitted from the PDN
GW communication unit 1001 to a control plane control unit
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1005. In the case where the data received from the base
station 72 is control data, the control data is transmitted from
the base station communication unit 1002 to the control
plane control unit 1005.

A HeNBGW communication unit 1004 is provided in the
case where the HeNBGW 74 is provided, which performs
data transmission/reception by means of the interface (IF)
between the MME 73a and the HeNBGW 74 according to
an information type. The control data received from the

18

interface. A base station communication unit 1102 performs
data transmission/reception between the HeNBGW 74 and
the Home-eNB 72-2 by means of the S1 interface. A location
processing unit 1103 performs the process of transmitting, to
a plurality of Home-eNBs 72-2, the registration information
or the like among the data transmitted from the MME 73a
through the EPC communication unit 1101. The data pro-
cessed by the location processing unit 1103 is transmitted to
the base station communication unit 1102 and is transmitted

HeNBGW communication unit 1004 is transmitted from the 10 to one or a plurality of Home-eNBs 72-2 through the S1
HeNBGW communication unit 1004 to the control plane interface.
control unit 1005. The processing results of the control plane The data only caused to pass through (to be transparent)
control unit 1005 are transmitted to the PDN GW through without requiring the process by the location processing unit
the PDN GW communication unit 1001. The processing 1103 is passed from the EPC communication unit 1101 to the
results of the control plane control unit 1005 are transmitted 15 base station communication unit 1102, and is transmitted to
to one or a plurality of base stations 72 by means of the S1 one or a plurality of Home-eNBs 72-2 through the S1
interface through the base station communication unit 1002, interface. A series of processes by the HeNBGW 74 is
and are transmitted to one or a plurality of HeNBGWs 74 controlled by a control unit 1104. This means that, though
through the HeNBGW communication unit 1004. not shown in FIG. 11, the control unit 1104 is connected to

The control plane control unit 1005 includes an NAS 20 the respective units 1101 to 1103.
security unit 1005-1, an SAE bearer control unit 1005-2, and The function of the HeNBGW 74 currently under discus-
an idle state mobility managing unit 1005-3, and performs sion of 3GPP is described below (see Chapter 4.6.2 of
overall process for the control plane. The NAS security unit Non-Patent Document 1). The HeNBGW 74 relays an S1
1005-1 provides, for example, security of a non-access application. The HeNBGW 74 terminates the S1 application
stratum (NAS) message. The SAE bearer control unit 25 that is not linked to the user equipment 71 though it is a part
1005-2 manages, for example, a system architecture evolu- of the procedures toward the Home-eNB 72-2 and towards
tion (SAE) bearer. The idle state mobility managing unit the MME 73a. When the HeNBGW 74 is deployed, the
1005-3 performs, for example, mobility management of an procedure that is not linked to the user equipment 71 is
idle state (LTE-IDLE state, which is merely referred to as communicated between the Home-eNB 72-2 and the HeN-
idle as well), generation and control of paging signal in an 30 BGW 74 and between the HOINBGW 74 and the MME 73a.
idle state, addition, deletion, update, and search of a tracking The X2 interface is not set between the HeNBGW 74 and
area (TA) of one or a plurality of user equipments 71 being another node. The HeNBGW 74 recognizes the execution of
served thereby, and tracking area list (TA list) management. paging optimization as an option.

The MME 734 begins a paging protocol by transmitting Next, an example of a typical cell search method in a
a paging message to the cell belonging to a tracking area 35 mobile communication system is described. FIG. 12 is a
(TA) in which the UE is registered. The idle state mobility flowchart showing an outline from cell search to idle state
managing unit 1005-3 may manage the CSG of the Home- operation performed by a user equipment (UE) in the LTE
eNBs 72-2 to be connected to the MME 73a, CSG-IDs, and communication system. When starting cell search, in Step
a whitelist. ST1201, the user equipment synchronizes the slot timing

In the CSG-ID management, the relationship between a 40 and frame timing by a primary synchronization signal
user equipment corresponding to the CSG-ID and the CSG (P-SS) and a secondary synchronization signal (S-SS) trans-
cell is managed (added, deleted, updated or searched). For mitted from a neighbour base station. Synchronization
example, it may be the relationship between one or a codes, which correspond to physical cell identities (PCIs)
plurality of user equipments whose user access registration assigned per cell one by one, are assigned to the synchro-
has been performed with a CSG-ID and the CSG cells 45 nization signals (SS) including the P-SS and S-SS. The
belonging to this CSG-ID. In the whitelist management, the number of PCls is currently studied in 504 ways, and these
relationship between the user equipment and the CSG-ID is 504 ways are used for synchronization, and the PCIs of the
managed (added, deleted, updated, or searched). For synchronized cells are detected (specified).
example, one or a plurality of CSG-IDs with which user Next, in Step ST1202, the user equipment detects a
registration has been performed by a user equipment may be 50 reference signal RS (cell-specific reference signal (CRS))
stored in the whitelist. The above-mentioned management transmitted from the base station per cell and measures the
related to the CSG may be performed by another part of the received power (also referred to as RSRP). The code cor-
MME 73a. A series of processes by the MME 73a is responding to the PCI one by one is used for the reference
controlled by a control unit 1006. This means that, though signal RS, and separation from another cell is enabled by
not shown in FIG. 10, the control unit 1006 is connected to 55 correlation using the code. The code for RS of the cell is

the respective units 1001 to 1005.

The function of the MME 73a currently under discussion
of 3GPP is described below (see Chapter 4.6.2 of Non-
Patent Document 1). The MME 73a performs access control
for one or a plurality of user equipments being members of
closed subscriber groups (CSGs). The MME 734 recognizes
the execution of paging optimization as an option.

FIG. 11 is a block diagram showing the configuration of
the HeNBGW 74 shown in FIG. 7 that is a HeNBGW
according to the present invention. An EPC communication
unit 1101 performs data transmission/reception between the
HeNBGW 74 and the MME 73a by means of the S1

derived from the PCI specified in Step ST1201, which
makes it possible to detect the RS and measure the RS
received power.

Next, in Step ST1203, the user equipment selects the cell
having the best RS reception quality (for example, cell
having the highest RS received power, that is, best cell) from
one or more cells that have been detected up to Step ST1202.

In Step ST1204, next, the user equipment receives the
PBCH of the best cell and obtains the BCCH that is the
broadcast information. A master information block (MIB)
containing the cell configuration information is mapped to
the BCCH over the PBCH. Accordingly, the MIB is obtained
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by obtaining the BCCH through reception of the PBCH.
Examples of the MIB information include the downlink
(DL) system bandwidth (also referred to as transmission
bandwidth configuration (dl-bandwidth)), transmission
antenna number, and system frame number (SFN).

In Step ST1205, next, the user equipment receives the
DL-SCH of the cell based on the cell configuration infor-
mation of the MIB, to thereby obtain a system information
block (SIB) 1 of the broadcast information BCCH. The SIB1

20

cells is discussed in 3GPP (see Non-Patent Document 1).
There is a range of PCIs in all physical cell identities (PCls),
which is reserved by the network for use by CSG cells (see
Chapter 10.5.1.1 of Non-Patent Document 1). Splitting the
range of PCls is referred to PCI-split as times. The PCI split
information is broadcast in the system information from the
base station to the user equipments being served thereby.
Non-Patent Document 5 discloses the basic operation of a
user equipment by PCI split. The user equipment that does

contains the information related to the access to the cell, 10 L .
. . . L not have the PCI split information needs to perform cell
information related to cell selection, and scheduling infor- . .

. 1 . search using all PCIs (for example, using all 504 codes). On
mation of other SIB (SIBKk; k is an integer equal to or larger . .
than two). In addition, the SIB1 contains a tracking area Fhe other. har}d, the user equlpmel.lt that has the P(;I split
code (TAC). 1nf0rmaF1c?n is cap?ble of performing cell search using the

In Step ST1206, next, the user equipment compares the 15 PCl split 1gfonnat10n. . .
TAC of the SIB1 received in Step ST1205 with the TAC in Further, it has been determined that the PCls for hybrid
the tracking area (TA) list that has been already possessed by cells are not contained in the PCI range for CSG cells in
the user equipment. In a case where the TAC received in ~ 3GPP (see Chapter 10.7 of Non-Patent Document 1).

Step ST1205 is identical to the TAC included in the TA list In 3GPP, there are two modes in the method of selecting
as a result of the comparison, the user equipment enters an 20 or reselecting a CSG cell by a user equipment. One is an
idle state operation in the cell. In a case where the TAC automatic mode. The feature of the automatic mode is
received in Step ST1205 is not included in the TA list as a described below. The user equipment performs selection or
result of the comparison, the user equipment requires a core reselection with the use of an allowed CSG list (allowed
network (EPC) (including MME and the like) to change a CSG ID list) in the user equipment. After the completion of
TA through the cell for performing tracking area update 25 PLMN selection, the user equipment camps on one cell in
(TAU). The core network updates the TA list based on an the selected PLMN only in a case of a non-CSG cell or a
identification number (such as a UE-ID) of the user equip- CSG cell with a CSG ID present in the allowed CSG list.
ment transmitted from the user equipment together with a The user equipment disables an autonomous search function
TAU request signal. The core network transmits the updated of'the CSG cell if the allowed CSG list of the user equipment
TA list to the user equipment. The user equipment rewrites 30 is empty (see Chapter 5.2.4.8.1 of Non-Patent Document 3).
(updates) the TAC list of the user equipment with the The second is a manual mode. The feature of the manual
received TA list. After that, the user equipment enters the mode is described below. The user equipment shows a list of
idle state operation in the cell. available CSGs in the currently selected PLMN to a user.

In the LTE, LTE-A and universal mobile telecommunica- The list of CSGs provided to the user by the user equipment
tion system (UMTS), the introduction of a closed subscriber 35 is not limited to the CSGs included in the allowed CSG list
group (CSG) cell is studied. As described above, access is stored in the user equipment. The user selects the CSG based
allowed for only one or a plurality of user equipments on the list of CSGs, and then the user equipment camps on
registered with the CSG cell. A CSG cell and one or a the cell with the selected CSG ID, to thereby attempt
plurality of user equipments registered with the CSG cell registration (see Non-Patent Document 3).
constitute one CSG. A specific identification number 40  The HeNB and HNB are required to support various
referred to as CSG-ID is added to the thus constituted CSG. services. For example, an operator causes the predetermined
Note that one CSG may contain a plurality of CSG cells. HeNB and HNB to register user equipments therein and
After being registered with any one of the CSG cells, the permits only the registered user equipments to access the
user equipment can access another CSG cell of the CSG to cells of the HeNB and HNB, which increases radio resources
which the registered CSG cell belongs. 45 available for the user equipments and enables high-speed

Alternatively, the Home-eNB in the LTE or the Home-NB communication. In such a service, the operator correspond-
in the UMTS is used as the CSG cell in some cases. The user ingly sets a higher accounting fee compared with a normal
equipment registered with the CSG cell has a whitelist. service.

Specifically, the whitelist is stored in the subscriber identity In order to achieve the above-mentioned service, the
module (SIM)/USIM. The CSG information of the CSG cell 50 closed subscriber group cell (CSG cell) accessible only to
with which the user equipment has been registered is stored the registered (subscribed or member) user equipments is
in the whitelist. Specific examples of the CSG information introduced. It is required to install a large number of closed
include CSG-ID, tracking area identity (TAI) and TAC. Any subscriber group cells (CSG cells) in shopping malls, apart-
one of the CSG-ID and TAC is adequate as long as they are ment buildings, schools, companies and the like. For
associated with each other. Alternatively, GCI is adequate as 55 example, the following manner of use is required; the CSG
long as the CSG-ID and TAC are associated with global cell cells are installed for each store in shopping malls, for each
identity (GCI). room in apartment buildings, for each classroom in schools,

As can be seen from the above, the user equipment that and for each section in companies such that only the users
does not have a whitelist (including a case where the who have registered with the respective CSG cells are
whitelist is empty in the present invention) is not allowed to 60 permitted to use those CSG cells. The HeNB/HNB is
access the CSG cell but is allowed to access the non-CSG required not only to complement the communication outside
cell only. On the other hand, the user equipment which has the coverage of the macro cell but also to support various
a whitelist is allowed to access the CSG cell of the CSG-ID services as described above. This also leads to a case where
with which registration has been performed as well as the the HeNB/HNB is installed within the coverage of the macro
non-CSG cell. 65 cell.

All physical cell identities (PCIs) are split into ones
reserved for CSG cells and the others reserved for non-CSG

As described above, as to the LTE-A system, CA for
aggregating two or more CCs is studied to support the
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frequency bandwidths up to 100 MHz wider than the fre-
quency bandwidth of the LTE system.

FIG. 13 is a diagram showing the concept of CA. An eNB
shown in FIG. 13 configures a cell n configured by a DL
CCn and a UL CCn which is associated with the DL, CCn by
a DL/UL link via SIB2. The carrier frequency of the DL CCn
is denoted by Fn (DL), and the carrier frequency of the UL
CCn is denoted by Fn (UL). Here, n is an integer of one to
five.

22

CC with each other (hereinafter, referred to as “DL/UL link”
at times) include the following two methods; one is DL/UL
link via SIB2, and the other is DL/UL link performed when
the SCell is configured through dedicated RRC signaling.

The DL/UL link through dedicated RRC signaling may
differ from the DL/UL link via SIB2 is discussed in 3GPP.
For example, R2-104480 (hereinafter, referred to as “Non-
Patent Document 9”) by 3GPP describes the discussion on
DL/UL of a cell by 3GPP.

A UE camps on the celll and performs RRC connection 10  The DL/UL link via SIB2 is the same as the DL/UL link
indicated by an arrow 1301. As a result, the celll becomes via SIB2 in the conventional LTE, and the carrier frequency
a PCell. of the UL CC is broadcast to UEs being served by each cell

After that, the eNB notifies the UE of the information over the SIB2 of the DL CC of each cell. This is provided
regarding the CCs to be aggregated through dedicated RRC for configuring a resource for DL of a cell and a resource for
signaling indicated by an arrow 1302. The information 15 UL that is paired therewith, and is thus referred to as DL/UL
regarding a cell m configured by a DL CCm and a UL CCm, link specific to a cell (cell specific link) or DL/UL link of a
for example, system information is notified as the informa- cell (cell DL/UL link).
tion regarding the CCs. Here, m is an integer of two to five. The frequency band for downlink and the frequency band
The eNB notifies the UE of the information regarding the for uplink that is paired therewith are predetermined, and
CCs in this manner, whereby the cell2 to the cellS become 20 thus, the DL/UL link via SIB2 is performed in a frequency
SCells. band for the pair.

As described above, the eNB performs CA for the UE Note that description below is not limited to the case of
with the celll to the cell5. Then, the UE performs commu- CA, where a resource for DL and a resource for UL are
nication with the celll to the cell5 based on CA, as indicated referred to as “DL CC” and “UL CC”, respectively.
by an arrow 1303. 25 Next, FIG. 14 and FIG. 15 show configuration examples

A configuration example of a UE that supports CA is of the DL/UL link via SIB2.
described. It suffices that in the configuration shown in FIG. FIG. 14 is a diagram showing the configuration in which
8 described above, a part or the whole of the modulating unit one UL CC is associated with one DL CC. The carrier
805, frequency converting unit 806, antenna 807, and frequency of the UL CC1 is shown by the SIB2 of the DL
demodulating unit 808 is caused to support a wider band- 30 CCl1, and the carrier frequency of the UL CC2 is shown by
width. In the transmitter, a part or the whole of the modu- the SIB2 of the DL CC2.
lating unit 805, frequency converting unit 806, and antenna FIG. 15 is a diagram showing the configuration in which
807 may be caused to operate in a band including a prede- the same UL CC is associated with two different DL CCs.
termined number of contiguous UL CCs. In the receiver, a The carrier frequency of the UL CC1 is shown by the SIB2
part or the whole of the antenna 807, frequency converting 35 of the DL CCl1, and the carrier frequency of the UL CC1 is

unit 806, and demodulating unit 808 may be caused to
operate in a band including a predetermined number of
contiguous DL CCs. This enables to support CA by a
predetermined number of contiguous UL CCs or DL CCs.

also shown by the SIB2 of the DL CC2.

Next, FIG. 16 and FIG. 17 show examples that cannot be
configured by the DL/UL link via SIB2.

FIG. 16 is a diagram showing the configuration in which

As another method, it suffices that a plurality of a part or 40 a UL CC in a frequency band different from a corresponding
the whole of the modulating unit 805, frequency converting predetermined frequency band of uplink is associated with a
unit 806, antenna 807, and demodulating unit 808 are DL CC in a frequency band of some downlink. In the
provided in parallel to operate in a band including a prede- conventional communication such as voice communication,
termined number of non-contiguous UL CCs or DL CCs. In the UL CC to be associated with the DL CC is necessarily
the transmitter, a plurality of a part or the whole of the 45 required. Therefore, the frequency band of uplink, which is

modulating unit 805, frequency converting unit 806, and
antenna 807 may be provided in parallel so as to operate in
a band including a predetermined number of non-contiguous
UL CCs. In the receiver, a plurality of a part or the whole of
the antenna 807, frequency converting unit 806, and
demodulating unit 808 may be provided in parallel so as to
operate in a band including a predetermined number of
non-contiguous DL CCs. This enables to support CA with a
predetermined number of non-contiguous UL CCs or DL

50

paired with the frequency band of downlink, is predeter-
mined in FDD for securing the configurations of the DL CC
and UL CC. The conventional DL/UL link via SIB2 is
premised on that communication is performed in the prede-
termined frequency band for a pair, and thus, the configu-
ration as shown in FIG. 16, that is, associating to a frequency
band different from a predetermined frequency band for a
pair cannot be allowed. In FIG. 16, “x” represents that the
configuration is not allowed by a DL/UL link via SIB2.

CCs. Alternatively, the two configurations described above 55 FIG. 17 is a diagram showing the configuration in which
may be appropriately combined. the UL CC is not associated with the DL CC. The UL CC to
A configuration example of an eNB that supports CA is be associated with the DL CC is necessarily required in the
described. It suffices that in the configuration shown in FIG. conventional communication such as voice communication.
9 described above, the protocol processing unit 903 per- Therefore, it is impossible to eliminate the configuration as
forms the process for a UE for which CA is performed per 60 shown in FIG. 17, that is, the UL CC to be associated with
cell configured by an eNB, and the transmission data buffer the DL CC by the conventional DL/UL link via SIB2. In
unit 904, encoding unit 905, modulating unit 906, frequency FIG. 17, “x” represents that the configuration is not allowed
converting unit 907, antenna 908, demodulating unit 909, by a DL/UL link via SIB2.
and decoding unit 910 are configured per cell. This enables Meanwhile, the DL/UL link performed when the SCell is
to perform CA for a UE by cells configured by an eNB. 65 configured through dedicated RRC signaling is introduced

Examples of the method of associating each DL CC to be
aggregated in CA and a UL CC that is paired with each DL

for carrier aggregation (CA). The SCell is notified through
dedicated RRC signaling per UE for which CA is performed.
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It is premised that there is the DL/UL link via SIB2
determined per cell as a system, and a link specific to a UE
(UE specific link) is configured thereon. The configuration
may differ between the DL/UL link via SIB2 and the DL/UL
link through dedicated RRC signaling is discussed in 3GPP.

Examples of the DL/UL link configured through dedi-
cated RRC signaling include the same DL/UL link configu-
ration as that of the DL/UL link via SIB2, the configuration
in which a UL CC to be associated with a DL CC is not

24

That is, a UL CC needs to be necessarily provided in the
same frequency band as that of the DL CC.

Therefore, even if asymmetrical CA is performed by the
DL/UL link through dedicated RRC signaling, the resource
for UL needs to be necessarily reserved in the same fre-
quency band as that of the resource for DL in a communi-
cation system, which interferes with the efficient use of
frequency resources. In addition, a frequency band for
uplink, which is paired with a frequency band for downlink,

configured, and the configuration in which a UL CC to be 10 peeds to be necessarily reserved in the frequency band for
associated with a DL CC differs from a UL CC of the DL/UL downlink. For this reason, in a case where, for example,
link via SIB2. there are a large number of free discrete and narrow fre-
There is no SCell configuration that includes only a UL quency bands, the use thereof is difficult, leading to a
CC but does not include a DL CC to be associated with the | problem of decreased use efficiency of frequency resources.
UL CC. In addition, there is no SCell configuration in which The embodiment below discloses the method of solving
a plurality of DL CCs are associated with one UL CC. the above-mentioned problem. In the present embodiment, a
Further, there is no configuration in which a frequency band cell configured by only a resource for DL, which does not
of downlink in which a DL CC is located and a UL CC in include a resource for UL to be associated with the resource
a frequency band different from the corresponding prede- 0 for DL, is provided, and the information indicating that the
termined frequency band of uplink are associated with each resource for UL is not configured, that is, the information
other. indicating that the cell does not include the resource for UL
Allocation of flexible frequency bands is highly is provided as the DL/UL link information of the cell. The
demanded for effectively using frequency resources in a ~ DL/UL link information of the cell is equivalent to link
communication system. In addition, there are growing 25 information.
demands for the service that requires different frequency FIG. 19 is a diagram showing a cell configured by only a
bandwidths between DL and UL, differently from the con-  pp, CC without a UL CC to be associated with the DL CC.
ventional voice communication service. In order to satisfy The cell shown in FIG. 19 is a cell that does not include a
those demands, CA in which the number of DL CCs differs UL CC to be associated with the DL, CC1 but includes only
from the qumber ,Of UL CCs (he?relr}after, referred f0.as 30, I, CC. That is, the cell shown in FIG. 19 is a cell in which
“asymmetric CA” in some cases) is discussed in 3GPP. . L. .
. . only a resource for DL is reserved, which is equivalent to a
The examples of the method of enabling asymmetrical non-associated cell
CA include a link specific to UE (UE specific link). This is . " .
the method of configuring a SCell different from the SIB2 Disclosed below is the methqd of assomatlr_lg a resource
link per UE and notifying the UE through dedicated RRC 35 for DL-and a resource for UL letl} eaf:h other in the p(esent
signaling. This method enables, for example, the configu- embodlment.. The mformgtlon mdlcatmg.thataUI.J CCis not
ration in which a UL CC to be associated with a DL CC is configured is included in the system information as the
not configured as the SCell for configuring CA. In other DL/UL link information of a cell. The system information
words, the SCell including only a DL CC can be configured. may be the information of the MIB, SIB, or the like. The cell
Accordingly, asymmetrical CA is allowed. 40 broadcasts this information to UEs being served thereby.
However, even if asymmetrical CA is allowed with the In a case where the DL/UL link information of a cell is
use of the DL/UL link through dedicated RRC signaling, the included in the MIB, the UE is capable of recognizing that
DL/UL link through dedicated RRC signaling is premised on a UL CC to be associated with a DL CC has not been
the presence of the DL/UL link via SIB2, which results in a configured by receiving the information, which indicates
configuration in which a resource for UL to be associated 45 that a UL CC is not configured, in the MIB to be mapped to

with a resource for DL inevitably exists per cell. Accord-
ingly, a frequency band of downlink without a frequency
band of uplink to be paired therewith cannot be configured
as a system.

Meanwhile, in the same frequency band, the same link of
the resource for UL is allowed for a plurality of resources for
DL by the DL/UL link via SIB2, but the DL/UL link via
SIB2 between different frequency bands is not allowed.

FIG. 18 is a diagram showing the concept of a cell

the PBCH configured in the resource for DL of the cell. This
enables the UE to recognize at an early stage that a UL CC
to be associated with a DL CC has not been configured in
cell selection or cell reselection.

In a case where the DL/UL link information of a cell is
included in the SIB, the UE is capable of recognizing that a
UL CC to be associated with a DL CC has not been
configured by receiving the information, which indicates
that a UL CC is not configured, in the SIB to be mapped to

configured by the DL/UL link via SIB2. The DL CC1 and 55 the PDSCH configured in the DL CC of a cell. Accordingly,
UL CC1 are configured in the frequency band A (band A). the UE can receive the information indicating that a UL CC
The DL CC2 is configured in the frequency band B (band B). is not configured, together with other system information
In this case, the cell configured by the DL CC1 and UL CC1 included in the SIB.

located in the same frequency band, specifically, the fre- In a case where the information indicating that a UL CC
quency band A, can be configured. However, the cell con- 60 is not configured is included in the SIB, the information may
figured by the DL CC2 and UL CC1 located in different be included in the SIB1 or SIB2.

frequency bands, specifically, by the UL CC1 located in the The SIB1 includes the frequency band information of a
frequency band A and the DL CC2 located in the frequency cell. The information indicating that a UL CC is not con-
band B, cannot be configured. In FIG. 18, “x” represents that figured is included in the SIB1 together with the frequency
the configuration is not allowed by a DL/UL link via SIB2. 65 band information, whereby the UE is capable of recognizing

Therefore, the UL CC (UL CC2) to be associated with the
DL CC2 needs to be configured in the frequency band B.

the frequency band information and the information indi-
cating that a UL CC is not configured. This allows the UE
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to judge at an early stage whether or not camping on the cell
is allowed in accordance with the capability of the own
device.

The SIB2 includes the conventional DL/UL link infor-
mation of a cell. Therefore, in a case where the information
indicating that a UL CC is not configured is included in the
SIB2, the UE can receive the information indicating that a
UL CC is not configured without changing the operation of
the UE to receive the SIB2 for obtaining this information.

26

The following three are disclosed as the method of
prohibiting selecting, reselecting, or camping on a cell; (1)
using DL/UL link-information of a cell, (2) using cell barred
information, and (3) using a parameter for RACH configu-
ration.

A specific example of the method using the DL/UL link
information of a cell is disclosed. In a case where the DL/UL
link information of a cell indicates that there is no UL CC
configuration, the selecting, reselecting, or camping on this

“ul-CarrierFreq” that is a parameter indicating the carrier 10 cell by the UE is prohibited. This may be pre-determined in,
frequency of a UL CC to be associated with a DL CC in the for example, specifications in a static manner. The UE is
SIB2 may be used. In a case where “ul-CarrierFreq” is used capable of judging whether or not selecting, reselecting, or
as a parameter, the following methods are used; the method camping on the cell is prohibited from the DL/UL link
in which no value is entered into the parameter, or the information of a cell.
parameter itself is not entered into the SIB2, and the method 15 A specific example of the method using the cell barred
in which a specific value indicating that a UL CC is not information is disclosed. A parameter indicating the cell
configured is provided and that value is entered. barred information may be provided. CellBarred may be

In a case of the method in which no value is entered into used as the parameter indicating the cell barred information.
a parameter, or the parameter itself is not entered into the As to a cell in which a UL CC is not configured, the
SIB2, it is required to change the above-mentioned limit that 20 information indicating being barred, that is, prohibition is set
a default value at TX-RX frequency separation is used in a in CellBarred. CellBarred is broadcast to UEs being served
case where an uplink carrier frequency is not included in the by a cell as system information. CellBarred may be included
SIB2. This is because if the above-mentioned change is not in the SIB1 to be broadcast. In a case where the received
made, it is indicated that an uplink carrier frequency is CellBarred is the information indicating being barred,
present in the frequency away from a downlink carrier 25 selecting, reselecting, or camping on this cell by the UE is
frequency by the default value. In a case where the uplink prohibited. This allows the UE to judge whether or not
carrier frequency is not included in the SIB2, it suffices that selecting, reselecting, or camping on this cell is prohibited
there is no UL CC to be associated with, or no UL CC is not from the parameter indicating the cell barred information.
configured. This method is in accordance with the conventional

In a case of the method in which a specific value indi- 30 method regarding CellBarred, and thus, it is not required to
cating that no UL CC is configured is provided and that separately predetermine the above in specifications or the
value is entered, it suffices that the specific value is prede- like in a static manner. Further, this method is in accordance
termined in a static manner. For example, in a case where a with the conventional method regarding CellBarred, which
value of the parameter “ul-CarrierFreq” is numbered, the is applicable also to a case in which a Release 8 or
specific value is 99999. If the value of the parameter 35 9-compliant UE cannot obtain the information newly pro-
“ul-CarrierFreq” is 99999, it suffices that the configuration is vided in the present embodiment, such as the DL/UL link
made such that there is no UL CC to be associated with or information of a cell.
no UL CC is configured. In this case, it is not required to A specific example of the method using the parameter for
change the above-mentioned limit that a default value at RACH configuration is disclosed. As to a cell in which a UL
TX-RX frequency space is used in the case where the uplink 40 CC is not configured, a value of the parameter for RACH

carrier center frequency is not included in the SIB2.

The information indicating that no UL CC is configured
may be the information indicating the presence or absence of
the UL CC configuration. For example, the parameter indi-

configuration in the system information of the DL CC is not
set, or the parameter is not mapped on the system informa-
tion. The cell broadcasts the system information to UEs
being served thereby. In a case where the received system

cating the presence or absence of the UL CC configuration 45 information includes no value of the parameter for RACH
is “ULCCconfig”, and binary information of “1” and “0” is configuration, or the received system information includes
provided. There is the UL CC configuration in the case no parameter for RACH configuration, selecting, reselect-
where the value of the parameter “ULCCconfig” is “17, ing, or camping on that cell by the UE is prohibited. This
while there is no UL CC configuration in the case where the may be predetermined in, for example, specifications in a
value of the parameter “ULCCconfig” is “0”. This enables to 50 static manner. Accordingly, the UE is capable of judging

explicitly provide the presence or absence of the UL CC
configuration to the UE.

As the information indicating that no UL CC is config-
ured, a new parameter may be provided without using the
conventional parameter indicating the carrier frequency of
the UL CC to be associated with the DL, CC. Alternatively,
it may be predetermined that which parameters the priority
should be placed on. This enables to reduce malfunctions of
a UE.

Uplink access is not allowed in a cell in which a UL CC
is not configured. Nevertheless, in a case where a UE selects
or reselects a cell in which a UL CC is not configured, uplink
access may be made in this cell. In order to suppress an
increase of power consumption of a UE and an increase of
interference with, for example, another system due to unnec-
essary uplink access, it may be prohibited to select, reselect,
or camp on a cell in which a UL CC is not configured.

whether or not selecting, reselecting, or camping on the cell
is prohibited from the parameter for RACH configuration of
the cell.

The parameter for RACH configuration may be, for
example, “PRACH-Config” indicating the preamble
sequence information of the RACH or “RACH-ConfigCom-
mon” being the information required for random access.

FIG. 20 is a flowchart showing a procedure by an eNB
regarding the process of setting the system information (SI)
of a cell in a case where the DL/UL link information of the
cell is used. FIG. 21 is a flowchart showing a procedure by
a UE regarding the process of prohibiting a UE from
selecting, reselecting, or camping on a cell in which a UL
CC is not configured in a case where the DL/UL link
information of the cell is used. In the present embodiment,
the parameter “ULCCconfig” indicating the presence or
absence of the UL CC configuration is used as the DL/UL
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link information of a cell. The flowchart shown in FIG. 21
is similar to the flowchart of FIG. 12 described above, and
the same steps are denoted by the same reference symbols
and the common description is not given here.

An eNB sets the system information (SI) based on the UL
CC configuration of a cell. Specifically, first, in Step ST2001
of FIG. 20, the eNB judges whether or not a UL CC is
configured in a cell, that is, whether or not a UL CC
configuration is provided in the cell. The eNB moves to Step
ST2003 in a case of judging that the UL CC configuration
is provided, or moves to Step ST2002 in a case of judging
that the UL CC configuration is not provided.

In Step ST2002, the eNB sets “0” indicating that the UL
CC configuration is not provided in the parameter “ULC-
Cconfig” and moves to Step ST2004.

In Step ST2003, the eNB sets “1” indicating that the UL
CC configuration is provided in the parameter “ULCCcon-
fig” and moves to Step ST2004.

In Step ST2004, the eNB causes the MIB of the cell to
include “ULCCconfig” being the DL/UL link information of
the cell and moves to Step ST2005.

In Step ST2005, the eNB maps the MIB to the PBCH of
the DL CC and broadcasts the MIB to UEs being served
thereby. The MIB includes “ULCCconfig” being the DL/UL

—
o
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The eNB sets the system information (SI) based on the UL
CC configuration of a cell. Specifically, first, in Step ST2101
of FIG. 22, the eNB judges whether or not a UL CC is
configured in a cell, that is, whether or not a UL CC
configuration is provided in the cell. The eNB moves to Step
ST2103 in a case of judging that the UL CC configuration
is provided, or moves to Step ST2102 in a case of judging
that the UL CC configuration is not provided.

In Step ST2102, the eNB sets “barred” indicating being
barred, that is, prohibition in Cellbarred and moves to Step
ST2104.

In Step ST2103, the eNB sets “notbarred” indicating not
being barred, that is, no prohibition in Cellbarred and moves
to Step ST2104.

In Step ST2104, the eNB causes the SIB1 of the cell to
include Cellbarred and moves to Step ST2105.

In Step ST2105, the eNB maps the SIB1 to the PDSCH
of the DL CC and broadcasts the SIB1 to UEs being served
by the cell. The SIB1 includes Cellbarred. The eNB ends the
entire procedure after ending the process of Step ST2105.

In Step ST1205 of FIG. 23, the UE that has selected the
cell receives the DL-SCH to be mapped to the PDSCH of
this cell and receives the SIB1. After that, the UE moves to
Step ST2106.

link information of the cell. The eNB ends the entire 25  In Step ST2106, the UE judges whether or not the cell is
procedure after ending the process of Step ST2005. barred from Cellbarred included in the SIB1 received in Step
In Step ST1204 of FIG. 21, the UE that has selected the ST1205. In a case where Cellbarred is “notbarred”, the UE
cell receives the PBCH of the cell and receives the MIB. judges that the cell is not barred and moves to Step ST1206.
After that, the UE moves to Step ST2006. In a case where Cellbarred is “barred”, the UE judges that
In Step ST2006, the UE judges whether or not a UL CC 30 the cell is barred. In this case, the UE is prohibited from
is configured in the cell, that is, whether or not a UL CC selecting, reselecting, or camping on the barred cell. Accord-
configuration is provided in the cell from “ULCCconfig” ingly, the UE cannot select this cell, and thus removes this
included in the MIB received in Step ST1204. In a case cell from candidate cells and returns to Step ST1201 again
where “ULCCconfig” is “1”, the UE judges that the UL CC to perform cell search.
configuration is provided and moves to Step ST1205. In a 35  As described above, a value indicating barring is set in
case where “ULCCconfig” is “0”, the UE judges that the UL CellBarred of a cell in which a UL CC is not configured, and
CC configuration is not provided. In a case of judging that is broadcast to UEs being served by a cell. This enables the
the UL CC configuration is not provided, the UE cannot UE that has received the broadcast information to select,
select this cell because it is prohibited from selecting, reselect, or camp on this cell, and an increase of power
reselecting, or camping on a cell in which a UL CC is not 40 consumption of a UE and an increase of interference with,
configured. Accordingly, the UE removes this cell from for example, another system due to unnecessary uplink
candidate cells, and returns to Step ST1201 again to perform access can be suppressed.
cell search. This method is in accordance with the conventional
This enables to prohibit, in a case where a cell that is CellBarred method, and thus, there is no need to separately
configured by only a resource for DL without a resource for 45 predetermine specifications or the like in a static manner.
UL to be associated with the resource for DL is provided, the This method is applicable also to a case in which a Release
UE from selecting, reselecting, or camping on the cell. 8 or 9-compliant UE cannot obtain the information newly
Accordingly, an increase of power consumption of a UE and provided in the present embodiment, such as the DL/UL link
an increase of interference with, for example, another sys- information of a cell.
tem due to unnecessary uplink access can be suppressed. 50  As described above, in a case where the UE is prohibited
The DL/UL link information of a cell is included in the from selecting, reselecting, or camping on a cell in which a
MIB to be broadcast, whereby the UE is capable of judging UL CC is not configured, such a problem arises that the UE
the presence or absence of the UL CC configuration at an that needs only downlink communication cannot select,
early stage in cell selection or reselection. This enables to reselect, or camp on this cell though it can perform com-
reduce a delay time in the process until the cell selection or 55 munication using this cell.
reselection. In order to solve this problem, uplink access is prohibited
FIG. 22 is a flowchart showing a procedure by an eNB in a cell in which a UL CC is not configured and selecting,
regarding the process of setting the system information (ST) reselecting, or camping on this cell is not prohibited.
of the cell in a case where cell barred information is used. The following four are disclosed as the method of pro-
FIG. 23 is a flowchart showing a procedure by a UE 60 hibiting uplink access to the cell; (1) using the DL/UL link
regarding the process of prohibiting a UE from selecting, information of a cell, (2) using the information for stochas-
reselecting, or camping on a cell in which a UL CC is not tically prohibiting access, (3) using the information indicat-
configured in a case where the cell barred information is ing whether or not to prohibit access, and (4) using a
used. The flowchart shown in FIG. 23 is similar to the parameter for RACH configuration.
flowchart of FIG. 12 described above described above, and 65 A specific example of the method of (1) using the DL/UL

the same steps are denoted by the same reference symbols
and the common description is not given here.

link information of a cell is disclosed. In a case where it is
indicated that the UL CC configuration is not provided by
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the DL/UL link information of a cell, the UE is prohibited
from accessing this cell or does not access this cell. This may
be predetermined in, for example, specifications in a static
manner. The UE is capable of judging whether or not it is
prohibited from accessing this cell or does not access this
cell from the DL/UL link information of a cell.

A specific example of the method of (2) using the infor-
mation for stochastically prohibiting access is disclosed. A
parameter indicating the information for stochastically pro-

30

mation of the RACH, or “RACH-ConfigCommon” being the
information required for random access.

FIG. 24 is a flowchart showing a procedure by an eNB
regarding the process of setting the system information (SI)
of a cell in a case where uplink access is prohibited using the
DL/UL link information. FIG. 25 is a flowchart showing a
procedure by a UE regarding the process of prohibiting a UE
from performing uplink access in a cell, in which a UL CC
is not configured, using DL/UL link information of the cell.

hibiti . .10 In the present embodiment, the parameter “ULCCconfig”
ibiting access may be provided. Access class barring P
AP . indicating the presence or absence of the UL CC configu-

(ACB) may be used as the parameter indicating the infor- L S .

. . e ration is used as the DL/UL link information of a cell. The
mation for stochastically prohibiting access. The access flowchart sh in FIG. 25 is similar to the flowchart of

. . . owc shown in . 25 is similar to the flowc 0

class 1nc!ud1ng all UBs that have performed camping on may FIG. 12 described above, and the same steps are denoted by
be pro.Vl.ded, and an ACB fa.ct.or (ac-BarringFactor) for |5 6 same reference symbols and the common description is
determining the barring probability of the access class, that not given here.
is, the prohibition probability thereof may be set to “0” such The eNB sets the system information (SI) based on the UL
that access is disabled. In a case where the ACB factor is “0”, CC configuration of a cell. Specifically, first, in Step ST2201
access is always barred, that is, prohibited. The cell notifies of FIG. 24, the eNB judges whether or not a UL CC is
UEs being served thereby of the ACB factor. In a case where 29 configured in a cell, that is, whether or not the UL CC
the ACB factor of the access class is “0”, the UE is configuration is provided in the cell. The eNB moves to Step
prohibited from accessing this cell or does not access this ST2203 in a case of judging that the UL CC configuration
cell. The UE is capable of judging whether or not the UE is is provided, or moves to Step ST2202 in a case of judging
prohibited from accessing this cell or does not access this that the UL CC configuration is not provided.
cell from the ACB factor of the access class. 25 In Step ST2202, the eNB sets “0” indicating that the UL

This method is in accordance with the conventional ACB CC configuration is not provided in the parameter “ULC-
method, and thus, there is no need to separately predeter- Cconfig”, and moves to Step ST2204.
mine specifications or the like in a static manner. In addition, In Step ST2203, the eNB sets “1” indicating that the UL
this method is in accordance with the conventional ACB CC configuration is provided in the parameter “ULCCcon-
method, and thus is applicable also to a case in which a 30 fig”, and moves to Step ST2204.

Release 8 or 9-compliant UE cannot obtain the information In Step ST2204, the eNB causes the SIB1 of the cell to
newly provided in the present embodiment, such as the include “ULCCconfig” being the DL/UL link information of
DL/UL link information. a cell and moves to Step ST2205.

A specific example of the method of (3) using the infor- In Step ST2205, the eNB maps the SIB1 to the PDSCH
mation indicating whether or not to prohibit access is 35 of the DL CC and broadcasts the SIB1 to UEs being served
disclosed. A parameter indicating the information indicating by the cell. The SIB1 includes “ULCCconfig”. The eNB
whether or not to prohibit access may be provided. The ends the entire procedure after ending the process of Step
parameter indicating the information indicating whether or ST2205.
not to prohibit access is, for example, “Ac-barringFor- In Step ST1205 of FIG. 25, the UE that has selected the
NoUL”. Values of the parameter indicating the information 40 cell receives the SIB1 of the cell. After that, the UE moves
indicating whether or not to prohibit access are two values to Step ST2206.

“1” and “0”. It is indicated that access is prohibited in the In Step ST2206, the UE judges whether or not a UL CC
case where the parameter “Ac-barringForNoUL” is “1”, and is configured in the cell, that is, whether or not the UL CC
that access is not prohibited in the case where the parameter configuration is provided in the cell from “ULCCconfig”
“Ac-barringForNoUL” is “0”. As a result, a cell can explic- 45 included in the SIB1 received in Step ST1205. In a case
itly notify UEs being served thereby of whether or not access where “ULCCconfig” is “17, the UE judges that the UL CC
is prohibited. The UE is capable of judging whether or not configuration is provided and moves to Step ST1206. In a
the UE is prohibited from accessing the cell or does not case where “ULCCconfig” is “0”, the UE judges that the UL
access the cell from the information indicating whether or CC configuration is not provided and moves to Step ST2207.
not to prohibit access. 50 In Step ST2207, the UE performs setting to prohibit

A specific example of the method of (4) using a parameter uplink access and moves to Step ST2208.
for RACH configuration is disclosed. As to the cell in which In Step ST2208, the UE judges whether or not the TAC of
a UL CC is not configured, a value of the parameter for the SIB1 is identical to the TAC of the UE. In a case of
RACH configuration in the system information of the DL judging that the TAC of the SIB1 is identical to the TAC of
CC is not set, or the parameter is not mapped on the system 55 the UE in Step ST2208, the UE does not need uplink access
information. The cell broadcasts the system information to and thus enters an idle state operation. In a case where the
UEs being served thereby. In a case where the received UE judges that the TAC of the SIB1 is not identical to the
system information does not include the value of the param- TAC of the UE, that is, judges that the TAC of the SIB1 is
eter for RACH configuration or does not include the param- different from the TAC of the UE in Step ST2208, the TAU
eter for RACH configuration, the UE is prohibited from 60 is required. However, uplink access is prohibited in Step
accessing the cell or does not access the cell. This may be ST2207, and thus, the UE is not allowed to initiate the TAU
predetermined in, for example, specifications in a static process. Accordingly, the UE cannot select, reselect, or
manner. The UE is capable of judging whether or not it is camp on the cell and removes the cell from candidate cells,
prohibited from accessing this cell or does not access this and returns to Step ST1201 again to perform the cell search
cell from the DL/UL link information of a cell. The param- 65 process.

eter for RACH configuration may be, for example,
“PRACH-Config” indicating the preamble sequence infor-

The UE that has moved to the idle state operation in Step
ST2208 is prohibited from uplink access in Step ST2207,
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and thus is capable of only downlink communication. The
UE that needs uplink communication may return to Step
ST1201 again to perform the cell search process at a point
in time when uplink access is required. Alternatively, the UE
may judge whether or not the own UE needs uplink access
in the judgment process of Step ST2208 and may return to
Step ST1201 again to perform the cell search process if
uplink access is required. In a case where uplink access is
not required, the UE may enter the idle state operation.

32

Specifically, the UE judges whether or not it is allowed to
stochastically perform uplink access in accordance with the
value of the ACB factor (ac-BarringFactor), and performs
uplink access for the TAU process if it is allowed, or stands
by for a predetermined period and performs the ACB
process again if it is not allowed. In a case of judging that
“0” is set in the ACB factor (ac-BarringFactor) in Step
ST2308, the UE judges that uplink access is prohibited and
removes this cell from candidate cells. Then, the UE returns

This enables to plehlblt uplink access of a UE in a case 10 to Step ST1201 again to perform the cell search process.
where a cell, which is configured by only a resource for DL, L

. - . Through the above, similar effects to those of the case
without a resource for UL to be associated with the resource . . .

. . - described in the example shown in FIG. 24 and FIG. 25 can

for DL, is configured. Accordingly, an increase of power be achieved. In additi h le disclosed in FIG. 27
consumption of a UE and an increase of interference with, be achieved. ln a .1t10n, the example disclosed 1 :
for example, another system due to unnecessary uplink 15 15 1 accordance with the conventional ACB method, and
access can be suppressed. In addition, the UE is not pro-  thus does not need to be separately predetermined in, for
hibited from selecting, reselecting, or camping on a cell in example, ~spe.01ﬁcat10ns In a static manner. F}lr‘ther, this
which a UL CC is not configured, whereby the UE that needs example is in a.ccordgnce with the conventional ACB
only downlink communication is capable of selecting, rese- method, and thus is applicable also to a case where a Release
lecting, or camping on this cell. Therefore, the UE can 20 8 or 9-compliant UE cannot obtain the information newly
perform downlink communication. provided in the present embodiment, such as the DL/UL link

FIG. 26 is a flowchart showing a procedure by an eNB information of a cell.
regarding the process of setting the system information (ST) In this case, if a UE that needs two-way communication
of a cell in a case where the information for stochastically service selects or reselects a cell in which a UL CC is not
prohibiting access is used. FIG. 27 is a flowchart showing a 25 configured, the UE camps on this cell though it is not
procedure by a UE regarding the process of prohibiting a UE allowed uplink access. This causes a problem that demands
from performing uplink access in a cell in which a UL CC for two-way communication service cannot be satisfied.
is not configured in a case where the information for In order to solve this problem, therefore, in a case where
stochastically prohibiting access is used. The flowchart the above-mentioned DL/UL link information of a cell, the
shown in FIG. 27 is similar to the flowchart of FIG. 12 30 information for stochastically prohibiting access, the infor-

described above, and the same steps are denoted by the same
reference symbols and the common description is not given
here.

The eNB sets the system information (SI) based on the UL
CC configuration of a cell. Specifically, in Step ST2301 of
FIG. 26, the eNB judges whether or not a UL CC is
configured in the cell, that is, whether or not the UL CC
configuration is provided in the cell. The eNB moves to Step
ST2303 in a case of judging that the UL CC configuration

mation indicating whether or not to prohibit access, or the
parameter for RACH configuration indicates that uplink
access to the cell is prohibited, a UE that needs two-way
communication service may avoid selecting, reselecting, or
camping on this cell. Particularly in a case where the DL/UL
link information of a cell or the parameter for RACH
configuration is used, it is clear that a UL CC is not
configured in that cell, which is suitable for solving the
above-mentioned problem.

is provided or moves to Step ST2302 in a case of judging 40  According to the method disclosed in the present embodi-
that the UL CC configuration is not provided. ment as described above, an eNB and a UE communicate
In Step ST2302, the eNB sets “0” in an ACB factor with each other using the non-associated cell being the cell
(ac-BarringFactor) and moves to Step ST2304. that includes a resource for DL but does not include a
In Step ST2303, the eNB sets a value (in this case, “x”) resource for UL. This eliminates the need to always reserve
derived based on the congested situation of a cell in the ACB 45 a resource for UL in the same frequency band as that of a
factor (ac-BarringFactor) and moves to Step ST2304. resource for DL in a communication system. This enables to
In Step ST2304, the eNB causes the SIB2 of the cell to allocate a resource for UL that becomes unnecessary to
include the ACB factor (ac-BarringFactor) and moves to another cell, another operator, another system, or the like.
Step ST2305. Therefore, it is possible to improve the use efficiency of
In Step ST2305, the eNB maps the SIB2 to the PDSCH 50 frequency resources.
of the DL CC and broadcasts the SIB2 to UEs being served The present embodiment discloses a method of allowing
by the cell. The SIB2 includes the ACB factor (ac-Bar- a CA-compliant UE that needs uplink access to perform
ringFactor). The eNB ends the entire procedure after ending two-way communication using a cell in which a UL CC is
the process of Step ST2305. not configured. As this method, it suffices that this cell is
In Step ST2306 or Step ST2307 of FIG. 27, the UE that 55 used as a cell for CA (serving cell) in the present embodi-
has selected the cell receives the SIB2 of the cell. The UE ment. On that occasion, CA may be performed to include at
that has received the SIB2 in Step ST2306 does not need least one serving cell in which a UL CC is configured.
uplink access, and then performs an idle state operation. The Uplink access is made using the serving cell in which a UL
UE that has received the SIB2 of the cell in Step ST2307 CC is configured. The serving cell in which a UL CC is
moves to Step ST2308. 60 configured may serve as PCell. The UE may transmit the

The UE that has received the SIB2 in Step ST2307
requires uplink access for initiating the TAU process and, in
Step ST2308, judges whether or not “0” is set in the ACB
factor (ac-BarringFactor) included in the SIB2. In a case of
judging that “0” is not set in the ACB factor (ac-BarringFac-
tor), the UE performs uplink access through the ACB
process in the conventional LTE.

uplink control information regarding a serving cell in which
a UL CC is not configured, for example, the CQI for
downlink data and the Ack/Nack for downlink data, with the
use of the serving cell in which a UL CC is configured.

This allows a UE having the capability of supporting CA
to perform two-way communication with the use of a cell in
which a UL CC is not configured.
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It suffices that in this case, a cell in which a UL CC is not
configured is prohibited from serving as PCell and that the
use thereof is limited to SCell. Although the cell for which
the UE performs RRC connection serves as PCell, in a cell
in which a UL CC is not configured, the UE cannot perform
uplink access for RRC connection. Therefore, if the cell in
which a UL CC is not configured is prohibited from serving
as PCell, the UE allows a cell in which a UL CC is
configured to serve as PCell and is allowed CA. In addition,
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communication is performed using the celll and the cell2,
and uplink communication is performed using the celll. The
UE transmits the uplink control information for downlink
data of the cell2, for example, the CQI for downlink data,
Ack/Nack for downlink data, and the like, with the use of the
celll in which a UL CC is configured.

According to the CA method disclosed in the present
embodiment as described above, asymmetrical CA is
allowed without reserving a resource for UL in the same

it is possible to prevent a UE from unnecessarily performing 10 frequency band as that of a resource for DL in a commu-
the RRC connection process in a cell in which a UL CC is nication system.
not configured. Therefore, a resource for UL that becomes unnecessary
FIG. 28 is a diagram for describing cells for use in CA in can be allocated to another cell, another operator, another
the first embodiment of the present invention. A celll is system, or the like, which enables to improve the use
configured by a DL CCl1 and a UL CCI1. The carrier 15 efliciency of frequency resources.
frequency of the UL CC1 to be associated with the DL, CC1 As described above, the UE synchronizes the cells by the
is shown in the DL/UL link (link) information of the cell. A PClIs in cell search, and detects (specifies) the PCIs of the
cell2 is configured by only a DL, CC2, where a UL CC is not synchronized cells. The PCI allocated per cell is used when
configured. Therefore, it is indicated that a UL CC is not deriving a code for RS of the cell. The code for RS of the cell
configured as the DL/UL link information of a cell. The celll 20 is derived from the specified PCIs of the synchronized cells,
corresponds to an associated cell, the DL CC1 corresponds to thereby detect RS and measure RS received power. The
to another resource for downlink, and the UL CC1 corre- RS is used as a reference signal for received data demodu-
sponds to a resource for uplink. The cell2 corresponds to a lation by a UE. That is, the RS is used as a phase synchro-
non-associated cell, and the DL. CC2 corresponds to a nization signal for phase adjustment. In this manner, the PCI
resource for downlink. 25 allocated per cell is required for communication with the
FIG. 29 is a diagram showing an example of a sequence cell.
of CA in a case where a cell in which a UL CC is not The UE does not search and detect a cell serving as SCell
configured is used. In Step ST2501, the UE that has camped in a case of performing CA. Therefore, the UE cannot detect
on the celll notifies the celll of an RRC connection request. (specify) the PCI from the synchronization signal (SS) of a
The UL CC1 is configured in the celll, where uplink access 30 cell in cell search, as in the conventional method. For this
is allowed. Accordingly, in Step ST2502, the celll notifies reason, the UE cannot recognize the PCI of SCell and detect
the UE of an RRC connection setup message. RS or the like, which disables the measurement of the RS
In Step ST2503, the UE that has received the RRC received power and communication with SCell.
connection setup message and performed the setup process The method for solving this problem is disclosed. The
for RRC connection notifies the celll of an RRC connection 35 eNB or cell notifies the UE for which CA is performed of the
setup complete message. PCI of SCell on which CA is performed, through dedicated
In Step ST2504, the eNB or celll determines to perform RRC signaling. The RRC connection reconfiguration mes-
CA on the cell2 for the UE. For example, this is a case where sage may be used or may be notified together with the
communication service in which an amount of downlink information of the serving cell on which CA is performed.
data to a UE is larger than an amount of uplink data occurs, 40 For example, in Step ST2505 of FIG. 29 described above,

such as download of high capacity data, for example,
images.

In Step ST2505, the celll notifies the UE of an RRC
connection reconfiguration message for CA. The RRC con-
nection reconfiguration message contains the information of
the cell2 as a serving cell on which CA is performed,
specifically, the information indicating the addition (Add) of
the DL CC2, the system information regarding the cell2, the
information indicating that a UL CC is not configured, and

the celll causes the RRC connection reconfiguration mes-
sage notified the UE for CA to contain the PCI of the cell2
as the information of the cell2 being a serving cell on which
CA is performed. The UE is capable not only of measuring
the RS received power of the cell2 but also of communi-
cating with the cell2 through the reception of the PCI.
This example has described the case in which the PCI is
included in the RRC connection reconfiguration message
and notified the UE, as the information of the serving cell on

the like. Through reception of the above-mentioned infor- 50 which CA is performed. Alternatively, the information of the
mation, the UE is capable of recognizing that CA is per- serving cell on which CA is performed may be the infor-
formed on the DL CC2 of the cell2 in addition to the celll. mation regarding the PCIL. The information regarding the
The UE that has received the RRC connection reconfigu- PCI does not need to be the PCI value per se, but may be,
ration message prepares for the CA process on the celll and for example, the numbers in a case where the PCI values are
cell2 and, in Step ST2506, notifies the celll of an RRC 55 numbered. In a case where there are, for example, 504 PCls
connection reconfiguration complete message. as described above, PCI values may be numbered 0 to 503
The celll or eNB that has received the RRC connection in specifications and those numbers may be notified. This
reconfiguration complete message performs CA on the cell2 enables to reduce an amount of information required for
in addition to the celll. The celll serves as PCell. notifying a UE. A new parameter indicating the information
In Step ST2507, downlink communication and uplink 60 regarding the PCI may be provided. For example, the
communication are performed between the UE and celll. In parameter is Cellpci. A value of PCI or the number indicat-
Step ST2508, downlink communication is performed ing the PCI value is set in Cellpci and is notified the UE.
between the UE and cell2. In the case where the PCI of SCell is identical to the PCI
The downlink communication and uplink communication of PCell, it may be omitted to notify the UE of those. For
of Step ST2507 are performed using the DL. CC1 and the UL 65 example, in the case where the PCI of a predetermined SCell

CC1. The downlink communication of Step ST2508 is
performed using the DL CC2. In other words, downlink

is the same as the PCI of PCell, Cellpci is not contained in
the RRC connection reconfiguration message as the infor-
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mation of the predetermined SCell. It suffices that in a case
where the RRC connection reconfiguration message does
not contain the parameter, the UE judges that the PCI of
SCell in which the parameter is not contained is identical to
the PCI of PCell to derive the RS or the like using the PCI.
According to the method disclosed above, the UE is capable
of communicating with the SCell on which CA is performed.

The operator or eNB may set the PCI of each cell in the
same eNB, or the cell may set the PCI of the own cell. This
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ventional DL/UL link using the parameter “ul-CarrierFreq”
of the SIB2. Specifically, the cell causes the SIB1 to include
the frequency band information (freqncyBandIndicator)
indicating the number of a pair of frequency band of
downlink and the frequency band of uplink to be paired
therewith and broadcasts the SIB1 to UEs being served
thereby. Due to this frequency band information, the DL CC
and UL CC configured in a cell are located in the predeter-
mined frequency bands to be paired with each other.

c?nables to flexibly set the PCI of the c§ll configured by the 10 Therefore, the DL CC and UL CC in different frequency
same eNB, as a system. For example, different E,)CIS may be bands cannot be associated with each other in the above-
set in the all cells, or different PCIs may be set in only cells .
. . . mentioned methods.
in the same carrier frequency. In a case where different PCIs . . .
. . . . Therefore, in the present embodiment, in order to asso-
are set in cells in the same carrier frequency, it is not . L
. P . . ciate the DL CC and UL CC in different frequency bands
required to limit the setting of the PCI between different 15 ith each oth 1l in which for UL o b
carrier frequencies. The cell configured by the same eNB wit cac Ol‘ er, a cell 1 which a resource lor U to be
may be divided into predetermined groups and different associated Wlth a resource for DL is configured in a fre-
PCIs may be set in the all cells of the group. Conversely, the ~ quency band different from that of the resource for DL, and
same PCI may be set in the all cells of the group. The the cell is configured to broadcast the resource information
above-mentioned PCI setting methods may be appropriately 20 for UL (uplink) to UEs being served thereby.
combined. FIG. 30 is a diagram showing a cell in which a UL CC to
The PClIs of the cells configured by the same eNB can be be associated with a DL CC is configured in a different
flexibly set in this manner, and thus, a large number of eNBs frequency band. In the cell shown in FIG. 30, a UL CC1 in
that constitute a large number of cells can be arranged a frequency band (band A) different from a corresponding
flexibly in an area that needs extremely high-speed and 25 predetermined frequency band (denoted by band B as in
high-capacity communication, such as the city center. This downlink) of uplink is associated with a DL, CC2 in a
enables to construct a high-speed and high-capacity com- frequency band (band B) of downlink. The resource infor-
munication system. ) ) mation for UL to be associated with a resource for DL is
Another method for solving the above-mentioned prob- shown in the DL/UL link information of a cell. The cell
lem is disclosed. "Fhe same PCI is set in cells on which CA 30 o 0 <0 FIG. 30 is equivalent to an asymmetrical cell.
can be perfomed in the cells configured by .the same eNB. The following five are disclosed as specific examples of
The same PCI is set for the PCls of the cells in Whld,l a part the resource information for UL to be broadcast by a cell to
or the whole of the coverages overlap each other at different . . . .
. . . UEs being served thereby; (1) frequency band in which a UL
carrier frequencies. As a result, the PCI of SCell on which CC is located, (2) cor £ fa UL CC, (3)
CA is performed becomes identical to the PCI of PCell. 35 18 ~ocated, carner frequency ot a ’

Therefore, it is not required to notify the UE of the PCI of
SCell, and it is not required to notify the UE of the PCI of
SCell on which CA is performed through RRC signaling.
This enables to reduce a signaling amount.

bandwidth of a UL CC, (4) raster frequency in a frequency
band in which a UL CC is located, and (5) lower cut-off
frequency of a frequency band in which a UL CC is located.
Possible values thereof are determined in specifications and

The methods described above are not limited to the first 40 humbered in advance, which may be used as the numbers
embodiment but are applicable also to a second embodiment thereof.
to a fifth embodiment described below, which may be In order to configure a UL CC to be associated with a DL
appropriate]y used in combination. Besides, the methods CC in a different frequency band, the cell broadcasts, to UEs
described above are applicable to CA with the use of a  being served thereby, not only the frequency band informa-
conventional cell configuration. 45 tion in which a DL CC is located but also the frequency band
information in which a UL CC is located. This allows the UE
Second Embodiment to specify the carrier frequency of the UL CC. In addition,
the cell may broadcast the frequency band information in
The present embodiment discloses the method of associ- which a UL CC is located to UEs being served thereby such
ating the DL CC and UL CC in different frequency bands 50 that the UE judges whether or not to select, reselect, or camp
with each other for solving the problem described in the first on the cell in accordance with the capability thereof.
embodiment. The frequency band information in which a DL CC is
TR 36.815 V9.1.0 (hereinafter, referred to as “Non-Patent located may be included in the conventional frequency band
Document 10” (Chapter 5.1.3)) by 3GPP describes that the information (freqncyBandIndicator), and a new parameter
DL CC and UL CC in different frequency bands are asso- 55 indicating the frequency band information in which a UL CC
ciated with each other but does not disclose a detailed is located may be provided. This enables to reduce the
method how to associate those with each other. number of parameters. The frequency band information in
Further, R2-102260 (hereinafter, referred to as “Non- which a UL CC is located may be included in the SIB1 to
Patent Document 117°) by 3GPP describes that a parameter be broadcast. As a result, the UE can obtain the frequency
“ul-CarrierFreq” of the SIB2 is used in a case where the UL 60 band information in which a DL CC is located and the
CC is located in a frequency band different from that of the frequency band information in which a UL CC is located
DL CC. from the same SIB, so that the process can be simplified and
However, according to Non-Patent Document 8, the fre- power consumption can be reduced.
quency band of uplink that is paired with the frequency band The cell broadcasts the carrier frequency of a UL CC to
of downlink is predetermined in FDD, as described above. 65 be paired with a DL CC to UEs being served thereby,

Therefore, association is performed in the predetermined
frequency bands to be paired with each other in the con-

whereby the UE can specify the carrier frequency of the UL
CC.
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The cell broadcasts the bandwidth of the UL CC to be
paired with the DL CC to UEs being served thereby, which
allows the UE to specify the bandwidth of the UL CC.

The raster frequency being a possible value of a carrier
frequency is determined per system. For example, in a case
where a frequency band allocated to another system is used,
the raster frequency of the frequency band may differ from
the raster frequency in the LTE-A. Therefore, it suffices that
a cell broadcasts a raster frequency in a frequency band in

38

in a case where a cell in which a DL CC and a UL CC are
configured in different frequency bands is selected. The
flowchart shown in FIG. 32 is similar to the flowchart of
FIG. 12 described above, and the same steps are denoted by
the same reference symbols and the common description is
not given here.

An eNB sets the system information (SI) based on the UL
CC configuration of the cell. In the flowcharts shown in FIG.
31 and FIG. 32, the resource information for UL to be set

which a UL CC is located to UEs being served thereby. 10 includes a frequency band in which a UL CC is located, a
The cell may broadcast the lower cut-off frequency of the carrier frequency of the UL CC, and a bandwidth of the UL
frequency band in which a UL CC is located to UEs being CC. The parameter for RACH configuration to be configured
served thereby. With the use of the above-mentioned infor- in the UL CC for uplink access is set in accordance with the
mation, the UE is capable of specifying the carrier frequency above-mentioned information.
of the UL CC. 15 InStep ST2701 of FIG. 31, an eNB judges whether or not
In the LTE, the UE derives the carrier frequency of a DL a UL CC is configured in a frequency band different from
CC and the carrier frequency of a UL CC using a predeter- that of a DL CC in a cell. The eNB moves to Step ST2702
mined calculation equation (see Non-Patent Document 8). in a case of judging that a UL CC is configured in a different
This method may be applied. The cell notifies the UE of the frequency band, or moves to Step ST2703 in a case of
resource information for DL and the resource information 20 judging that a UL CC is not configured in a different
for UL. The notification method may be broadcasting or frequency band.
dedicated RRC signaling, which is used depending on a In Step ST2702, the eNB sets a frequency band in which
situation. The UE receives the resource information for DL the UL CC is set as the frequency band information for UL,
and the resource information for UL and derives the carrier enters the frequency band into the SIB1, and moves to Step
frequency of the DL CC and the carrier frequency of the UL 25 ST2703.

CC.

The resource information for DL includes the carrier
frequency number (N_DL) of the DL CC, the lower cut-off
frequency of the frequency band (FB_DL_l) in which a DL

In Step ST2703, the eNB sets the UL CC carrier fre-
quency information of the cell, enters the UL CC carrier
frequency information into the SIB2, and moves to Step
ST2704.

CC is located, the lower cut-off frequency number of the 30  In Step ST2704, the eNB sets the UL CC frequency

frequency band (N_DL_1) in which a DL CC is located, and bandwidth information of the cell, enters the UL CC fre-

the raster frequency (Fr_DL). quency bandwidth information into the SIB2, and moves to
The resource information for UL includes the carrier Step ST2705.

frequency number (N_UL), of the above-mentioned UL CC, In Step ST2705, the eNB sets the parameter for RACH

the lower cut-off frequency of the frequency band 35 configuration of the cell, enters the parameter for RACH

(FB_UL_]) in which a UL CC is located, the lower cut-off

frequency number of the frequency band (N_UL _1) in which

a UL CC is located, and the raster frequency (Fr_UL).
The carrier frequency of the DL CC (F_DL) is derived

configuration into the SIB2, and moves to Step ST2706.
In Step ST2706, the eNB broadcasts the SIB1 to UEs

being served by a cell. The SIB1 includes the frequency

band information of a UL CC. The eNB moves to Step

using Equation (2) below. 40 ST2708 after ending the process of Step ST2706.
In Step ST2708, the eNB broadcasts the SIB2 to UEs
F_DL=FB_DL_i+Fr_DLx(N_DL-N_DL_/) @ being served by the cell. The SIB2 includes the UL CC
The carrier frequency of the UL CC (F_UL) is derived carrier frequency information, UL CC frequency bandwidth
using Equation (3) below. information, and parameter for RACH configuration. The
45 eNB ends the entire procedure after ending the process of

F_UL=FB_UL_/+Fr_ULx(N_UL-N_UL_{) 3) Step ST2708.

This enables the UE to specify the carrier frequency of the In Step ST1205 of FIG. 32, the UE that has selected the
DL CC and the carrier frequency of the UL CC. cell receives the SIB1 of the cell. In Step ST2707, the UE
The cell may notify all of the resource information for DL judges whether or not the UE supports the frequency band
and the resource information for UL. Alternatively, the cell 50 of a UL CC. Specifically, the UE first judges whether or not

may notify a part of those values and the other part thereof
may be predetermined in, for example, specifications.

The cell may cause the system information to include the
resource information for UL. The system information may

the SIB1 includes the frequency band information of a UL
CC.

In a case of judging that the SIB1 does not include the
frequency band information of a UL CC, the UE judges that

be the information of the MIB, SIB, or the like, and the cell 55 the frequency band of a UL CC is the same frequency band
may broadcast this information to UEs being served thereby. as that of the DL CC, judges that the own UE is compatible
Accordingly, similar effects to those of the first embodiment with the frequency band of the UL CC, and moves to Step
in which the information indicating that a UL CC is not ST2709.
configured is broadcast over the MIB or SIB can be In a case of judging that the SIB1 includes the frequency
achieved. In a case in which the SIB contains the informa- 60 band information of a UL CC, the UE recognizes the
tion indicating that a UL CC is not configured, this infor- frequency band in which the UL CC of the cell is configured
mation may be included in the SIB1 or SIB2. This enables from the frequency band information of the UL CC, and
to achieve similar effects to those of the first embodiment judges whether or not the own UE supports this frequency
described above. band. In a case of judging that the own UE supports this
FIG. 31 is a flowchart showing a procedure by an eNB 65 frequency band, the UE moves to Step ST2709. In a case of

regarding the process of setting the system information (SI)
ofacell. FIG. 32 is a flowchart showing a procedure by a UE

judging that the own UE does not support this frequency
band, the UE judges that uplink access cannot be made in
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this cell, and prohibits this cell from be selected, reselected,
or camped on. Then, the UE removes this cell from candi-
date cells and returns to Step ST1201 again to perform cell
search.

In Step ST2709, the UE receives the SIB2 of the cell and
moves to Step ST1206. In Step ST1206, the UE judges
whether or not the TAC of the SIB1 received in Step ST1205
is identical to the TAC of the own UE, to thereby judge
whether or not the TAU is required. In a case of judging that

40
on the cell; (1) using frequency band information in which
a UL CC of a cell is located, and (2) using cell barred
information.

A specific example of the method of (1) using frequency
band information in which a UL CC of a cell is located is
disclosed. In a case where the frequency band information in
which a UL CC of a cell is located shows that a UL CC is
configured in a frequency band different from that of a DL
CC, a UE capable of transmission/reception in only the same

the TAC of the SIB1 is identical to the TAC of the own UE, 10 frequs:ncy band is prohibitefi from selecting, re.select.i ng, or

. . . . camping on that cell. This may be determined in, for
the UE judges that TAU is not required and enters the idle . o . .

: R example, specifications in a static manner. The UE is capable

state operation. In a case of judging that the TAC of the SIB1 - - o .
. . . . of judging whether or not the cell is prohibited from being
Is not }dentlc.al to the TAC of the own UE, the UE judges that selected, reselected, or camped on from the frequency band
TAU is required and moves to.Step ST2710. . 15 information in which a UL CC of a cell is located.

In Step ST2710, the UE derives the configuration of the A specific example of the method of (2) using cell barred
UL CC of the frequency band for UL based on the frequency information is disclosed. A parameter indicating cell barred
band for the UL CC, the UL CC carrier frequency, and the information may be provided. Cellbarred may be used as the
UL CC frequency bandwidth obtained through the reception  parameter indicating cell barred information. A cell in which
of the SIB1 and SIB2 from the cell, and derives the RACH 20 a UL CC is configured in a frequency band different from
configuration in the UL CC based on the obtained parameter that of a DL CC sets the information indicating being barred
for RACH configuration. The UE performs uplink access in CellBarred. CellBarred is broadcast to UEs being served
based on this RACH configuration and initiates the TAU by the cell as system information. CellBarred may be
process. The UE enters the idle state operation after the TAU included in the SIB1 to be broadcast.
process. 25 Inacase where the received CellBarred is the information

Through the above, also in a case where a cell in which indicating being barred, the UE is prohibited from selecting,
a DL CC and a UL CC are configured in different frequency reselecting, or camping on that cell. This enables the UE to
bands and a UE having the capability of supporting the judge, from a parameter indicating CellBarred of a cell,
different frequency bands selects this cell, uplink access is whether or not the UE is prohibited from selecting, rese-
allowed in the UL CC configured in a frequency band 30 lecting, or camping on that cell.
different from that of the DL CC. That is, the UE is allowed The method using the cell barred information is in accor-
two-way communication in a cell in which a DL CC and a dance with the conventional CellBarred method, where it is
UL CC are configured in different frequency bands. not required to separately predetermine the cell barred

In a case where the carrier frequency (F_UL) of a UL CC information in specifications or the like in a static manner.
is derived using Equation (3) above, it suffices that the eNB 35 Further, this method is in accordance with the conventional
sets, in the system information, the carrier frequency number CellBarred method, and accordingly, is also applicable to a
(N_UL) of a UL CC of the cell, the lower cut-off frequency case where a UE capable of transmission/reception in only
(FB_UL_]) of the frequency band in which a UL CC is the same frequency band, for example, a Release 8 or
located, the lower cut-off frequency number (N_UL_1) of the 9-compliant UE cannot obtain the information newly pro-
frequency band in which a UL CC is located, and that the 40 vided in the present embodiment, such as the frequency band
raster frequency (Fr_UL), and the cell is configured to information in which a UL CC of a cell is located.
broadcast this system information to UEs being served In a case of the method using the above-mentioned cell
thereby. The system information may be the MIB or SIB. barred information, however, if a UL CC is configured in a
For example, the eNB enters FB_UL_1 and Fr_UL into the frequency band different from that of a DL CC in a cell, a
SIB1, enters N_UL and N_UL_I into the SIB2, and broad- 45 UE capable of transmission/reception with the use of the DL
casts those. This enables the UE that has received the system CC and UL CC located in the different frequency bands is
information from the cell to derive the carrier frequency also barred.

(F_UL) of the UL CC. In order to solve this problem, it suffices to set whether or

For example, in a case of selecting or reselecting a cell in not a cell is barred in accordance with the UE capability. For
which a UL CC is configured in a frequency band different 50 example, the class of the UE capability of transmission/
from that of a DL CC, a UE capable of transmission/ reception in only the same frequency band and the class of
reception in the same frequency band, such as a Release 8 the UE capability of transmission/reception in the different
or 9-compliant UE is not allowed uplink access. In a case frequency bands are provided. Setting is made using a
where the UE selects or reselects a cell in which a UL CC conventional Cellbarred parameter for the class of the UE
is configured in a frequency band different from that of the 55 capability of transmission/reception in only the same fre-

DL CC in spite of the above, uplink access may be per-
formed in this cell.

In order to suppress an increase of power consumption of
a UE and an increase of interference with, for example,

quency band, whereas a new CellBarred parameter is pro-
vided for the class of the UE capability of transmission/
reception in different frequency bands.

For example, the CellBarred parameter for the class of the

another system due to unnecessary uplink access, a UE 60 UE capability of transmission/reception in different fre-
capable of transmission/reception in only the same fre- quency bands is set to “CellBarred-inter”. The cell in which
quency band may be prohibited from selecting, reselecting, a UL CC is configured in a frequency band different from
or camping on a cell in which a UL CC is configured in a that of a DL CC sets, to the parameter “CellBarred-inter”,
frequency band different from that of a DL CC. the information indicating whether or not a UE capable of

The following two are disclosed as the method of pro- 65 transmission/reception in different frequency bands is

hibiting a UE capable of transmission/reception in only the
same frequency band from selecting, reselecting, or camping

barred. For example, “barred” is set in the parameter “Cell-
Barred-inter” in a case where a UE capable of transmission/
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reception in different frequency bands is barred, whereas
“notbarred” is set in the parameter “CellBarred-inter” in a
case where the UE is not barred.

The parameter “CellBarred-inter” is broadcast to UEs
being served by a cell as the system information. Specifi-
cally, the parameter “CellBarred-inter” may be contained in
the SIB1 to be broadcast. This enables a UE to receive the
parameter “CellBarred-inter” in a similar procedure to that
of the conventional CellBarred.

42

In Step ST2806, the eNB sets the UL CC carrier fre-
quency information, UL CC frequency bandwidth informa-
tion, and parameter for RACH configuration of the cell and
enters those into the SIB2, to thereby move to Step ST2807.

In Step ST2807, the eNB maps the SIB1 to the PDSCH
of the DL CC and broadcasts the SIB1 to UEs being served
thereby. The SIB1 includes Cellbarred, Cellbarred-inter, and
frequency band information for UL. The eNB moves to Step
ST2812 after ending the process of Step ST2807.

The cell in which a UL CC is configured in a frequency 10 .In Step ST2812, the eNB brc?adcasts the SIB2 to UE s
. B o being served by a cell. The SIB2 includes the UL CC carrier
band different from that of a DL CC sets “barred” in the . - .
. frequency information, UL CC frequency bandwidth infor-
conventional Cellbarred parameter for the class of the UE - .
bility of ission/ S Iy th f mation, and parameter for RACH configuration. The eNB
capability of transmissio .rec‘:eptlol.a 11 only t € same lre- ends the entire procedure after ending the process of Step
quency band, and sets the information indicating that a UE |5 gT2812.
capable of transmission/reception in different frequency In Step ST1205 of FIG. 34, the UE that has selected a cell
ban(i”ls not barred (notbarred). In parameter i‘CellB.elrred— in which the system information is set as described above
inter”. Through the above-mentioned setting, it is possibleto  recejves the DL-SCH to be mapped to the PDSCH of the cell
prohibit a UE capable of transmission/reception in only the and receives the SIB1.
same frequency band from selecting, reselecting, orcamping 20  Next, in Step ST2808, the UE judges whether or not the
on that cell. Besides, a UE capable of transmission/reception own UE supports a different frequency band, specifically,
in different frequency bands can select, reselect, or camp on whether or not uplink access is allowed in a UL CC
that cell. In this manner, an appropriate process can be configured in a frequency band different from that of a DL
executed in accordance with the UE capability. CC from the capability of the own UE. The UE judges that
FIG. 33 is a flowchart showing a procedure by an eNB 25 it supports a different frequency band and moves to Step
regarding the process of setting the system information (SI) ST2809 in a case of judging that uplink access is allowed,
of'a cell in a case where the cell barred information is used. or judges that the own UE does not support a different
FIG. 34 is a flowchart showing a procedure by a UE frequency band and moves to Step ST2810 in a case of
regarding the process of prohibiting a UE from selecting, judging that uplink access is not allowed.
reselecting, or camping on a cell in which a UL CC is 30  In Step ST2809, the UE judges whether or not the cell is

configured in a frequency band different from that of a DL
CC in a case where cell barred information is used. The
flowchart shown in FIG. 34 is similar to the flowchart of
FIG. 12 described above, and the same steps are denoted by

barred, that is, whether or not “Cellbarred-inter” is “barred”
from Cellbarred-inter included in the SIB1. In a case of
judging that “Cellbarred-inter” is “barred” in Step ST2809,
the UE judges that it is prohibited from selecting, reselect-

the same reference symbols and the common description is 35 ing, or camping on the cell. Then, the UE removes this cell
not given here. from candidate cells and returns to Step ST1201 again to

The eNB sets the system information (SI) based on the perform cell search. In a case of judging that “Cellbarred-
configuration of the UL CC of a cell. In the flowcharts inter” is not “barred”, that is, “notbarred” in Step ST2809,
shown in FIG. 33 and FIG. 34, as in the flowcharts shown the UE judges that is can select, reselect, or camp on that cell
in FIG. 31 and FIG. 32, the resource information for UL to 40 and moves to Step ST2811.

be set includes a frequency band in which a UL CC is
located, a carrier frequency of a UL CC, and a bandwidth of
a UL CC. The eNB sets the parameter for RACH configu-
ration to be configured in the UL CC for uplink access in

In Step ST2810, the UE judges whether or not the cell is
barred, that is, whether or not “Cellbarred” is “barred” from
Cellbarred included in the SIB1. In a case of judging that
“Cellbarred” is “barred” in Step ST2810, the UE judges that

accordance with the above-mentioned information. 45 it is prohibited from selecting, reselecting, or camping on
In Step ST2801 of FIG. 33, the eNB judges whether or not this cell, and removes this cell from candidate cells. Then,
a UL CC is configured in a frequency band different from the UE returns to Step ST1201 again and performs cell
that of a DL CC, that is, in a different frequency band in a search. In a case of judging that “Cellbarred” is not “barred”,
cell. The eNB moves to Step ST2802 in a case of judging that is, is “notbarred” in Step ST2810, the UE judges that it
that a UL CC is configured in a different frequency band or 50 can select, reselect, or camp on the cell and moves to Step
moves to Step ST2803 in a case of judging that a UL CC is ST2811.
not configured in a different frequency band. In Step ST2811, the UE receives the SIB2 of the cell and
In Step ST2802, the eNB sets “barred” indicating being moves to Step ST1206. In Step ST1206, the UE judges
barred in “Cellbarred” and sets “notbarred” indicating not whether or not the TAC of the SIB1 received in Step ST1205
being barred in “Cellbarred-inter”, to thereby move to Step 55 is identical to the TAC of the own UE, to thereby judge
ST2804. whether or not TAU is required. In a case of judging that the
In Step ST2803, the eNB sets “notbarred” indicating not TAC of the SIB1 is identical to the TAC of the own UE, the
being barred in “Cellbarred” and sets “notbarred” indicating UE judges that TAU is not required and enters the idle state
not being barred in “Cellbarred-inter”, to thereby move to operation. In a case of judging that the TAC of the SIB1 is
Step ST2805. 60 not identical to the TAC of the own UE, the UE judges that
In Step ST2804, the eNB sets a frequency band in which TAU is required and moves to Step ST2813.
the UL CC is configured as the frequency band information In Step ST2813, the UE derives the configuration of the
for UL, and enters the frequency band into the SIB1, to UL CC of the frequency band for UL based on the frequency
thereby move to Step ST2805. band for UL CC, UL CC carrier frequency, and UL CC
In Step ST2805, the eNB causes the SIB1 of the cell to 65 frequency bandwidth obtained through the reception of the

include the Cellbarred information and Cellbarred-inter
information, and moves to Step ST2806.

SIB1 and SIB2 from the cell, and derives the RACH
configuration in the UL CC based on the obtained parameter
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for RACH configuration. Then, the UE performs uplink
access based on this RACH configuration and initiates the
TAU process. After the TAU process, the UE enters the idle
state operation.

Through the above, it is possible to set the cell barred
information in which a UL CC is configured in a frequency
band different from that of a DL CC in accordance with the
UE capability. With this method, a UE capable of transmis-
sion/reception in only the same frequency band is barred and

44

access class of the UE capable of transmission/reception in
only the same frequency band is provided and an ACB factor
(ac-BarringFactor) for determining a barring probability of
that access class is set to “0”, to thereby disable access. In
a case where the ACB factor is “0”, access is always barred.

The cell broadcasts the ACB factor to UEs being served
thereby. A UE capable of transmission/reception in only the
same frequency band is prohibited from accessing the cell or
does not access the cell in a case where the ACB factor of

a UE capable‘ of transmission/reception in different fre- 10 the access class of the own UE is “0”. A UE capable of
quency bands is not barred, which prevents the UE capable ssion/ tion in only th f band i
of transmission/reception in only the same frequency band {ransmissio vreception ih only the same frequency band 1s
from performing unnecessary uplink access in that cell. capablfe of judging whether or not it is prohibited from
Therefore, it is possible o prevent an increase of power accessing the cell or does not access the cell from the ACB
consumption of a UE and an increase of interference with, 15 factor. of the access class. . . .
for example, another system. This met}}od is compatﬂqle with the conventional ACB
As another example, the class of the UE capability may be ~ method, which is not required to be separately predeter-
provided depending on the release supported by a UE. The mined in, for example, specifications. In addition, this
class of the UE capability compatible with the releases ~ method is compatible with the conventional ACB method,
before Release 9 and the class of the UE capability com- 20 and thus is applicable also to a case in which, for example,
patible with the releases after Release 10 may be provided. a Release 8 or 9-compliant UE cannot obtain the information
Setting may be made using the conventional Cellbarred newly provided in the present embodiment, such as the
parameter for the class of the UE capability compatible with DL/UL link information of a cell.
the releases before Release 9, and a new CellBarred param- A specific example of the method of (3) using the infor-
eter may be provided for the class of the UE capability 25 mation indicating whether or not access is prohibited is
compatible with the releases after Release 10. This also disclosed. A parameter indicating the information indicating
enables to achieve similar effects to those of the above- whether or not access is prohibited may be provided. The
mentioned example. parameter indicating the information indicating whether or
In a case where a UE capable of transmission/reception in not access is prohibited is, for example, “Ac-barringForIn-
only the same frequency band is prohibited from selecting, 30 trafbandUE”. The information indicating whether or not
reselecting, or camping on a cell in which a UL CC is access is prohibited is shown by two values “1” and “0”,
configured in a frequency band different from that of a DL where access is prohibited in a case of “1”” and access is not
CC, as in the above-mentioned method, such a problem prohibited in a case of “0”. Accordingly, a cell can explicitly
arises that the UE cannot select, reselect, or camp on that cell notify a UE capable of transmission/reception in only the
though communication is allowed with that cell in a case 35 same frequency band of whether or not access is prohibited.
where the UE requires only downlink communication. A UE capable of transmission/reception in only the same
In order to solve this problem, in a cell in which a UL CC frequency band can judge whether or not it is prohibited
is configured in a frequency band different from that ofa DL from accessing the cell or does not access the cell from the
CC, a UE capable of transmission/reception in only the same information indicating whether or not access is prohibited.
frequency band is prohibited from uplink access and is 40  According to the method disclosed in the present embodi-

prohibited from selecting, reselecting, or camping on that
cell.

The following three are disclosed as the method of
prohibiting uplink access to that cell; (1) using the frequency

ment as described above, an eNB and a UE communicate
with each other using an asymmetrical cell being a cell
including a resource for DL and a resource for UL included
in a frequency band different from that of the resource for

band information in which a UL CC of a cell is located, (2) 45 DL. This eliminates the need to always reserve a resource for
using the information for stochastically prohibiting access, UL in the same frequency band as that of the resource for DL
and (3) using the information indicating whether or not in a communication system. This enables to allocate a
access is prohibited. resource for UL that becomes unnecesary to another cell,

A specific example of the method of (1) using the fre- another operator, another system, or the like. Therefore, it is
quency band information in which a UL CC of a cell is 50 possible to improve the use efficiency of frequency

located is disclosed. In a case where the frequency band
information in which a UL CC of a cell is located shows that
a UL CC is configured in a frequency band different from
that of a DL CC, a UE capable of transmission/reception in

resources.

The present embodiment discloses the method of enabling
to perform CA on a CA-compliant UE using the cell in
which a UL CC is configured in a frequency band different

only the same frequency band is prohibited from accessing 55 from that of a DL CC. As this method, in the present
the cell or does not access the cell. This may be predeter- embodiment, it is allowed to configure a UL CC in a
mined in, for example, specifications in a static manner. The frequency band different from that of a DL CC also in a
UE is capable of judging, from the frequency band infor- DL/UL link through dedicated RRC signaling. This enables
mation in which a UL CC of a cell is located, whether or not DL/UL link via frequency bands for a UE and enables to
the UE is prohibited from accessing that cell or does not 60 perform CA on a cell configured in frequency bands different
access that cell. between the DL CC and UL CC.

A specific example of the method of (2) using the infor- As the method for DL/UL link through dedicated RRC
mation for stochastically prohibiting access is disclosed. A signaling, a UE may be individually notified of the infor-
parameter indicating the information for stochastically pro- mation regarding a UL CC to be linked. As a specific
hibiting access may be provided. Access class barring 65 example of the information regarding a UL CC, the infor-

(ACB) may be used as the parameter indicating the infor-
mation for stochastically barring access. It suffices that the

mation described as a specific example of the resource
information for UL is applicable.
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FIG. 35 is a diagram for describing cells for use in CA in
the second embodiment of the present invention. A celll is
configured by a DL CC1 and a UL CC1 in the same
frequency band, that is, in a band A. The carrier frequency
of the UL CC1 to be associated with the DL, CC1 is shown
in the DL/UL link information of the celll. A cell2 is
configured by a DL CC2 and a UL CC2 in a frequency band
different from that of the DL CC2. The DL CC2 is located
in a frequency band B (band B) and the UL CC2 is located
in the frequency band A (band A). The resource information
for UL such as the frequency band and carrier frequency of
the UL CC2 to be associated with the DL CC2 is shown in
the DL/UL link information of the cell2. The cell2 is
equivalent to an asymmetrical cell.

FIG. 36 is a diagram showing an example of a sequence
of CA in a case where a cell in which a DL CC and a UL CC
are configured in different frequency bands is used. The
sequence shown in FIG. 36 is similar to the sequence of FIG.
29, and the same steps are denoted by the same reference

—
o

—_
W
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and the UL CC associated with this DL CC may not be
configured for CA. In this case, by the DL/UL link (UE
specific link) through dedicated RRC signaling, a UE for
which CA is performed may be notified of the information
that the DL CC of the cell is a resource for DL for CA, and
the information indicating that there is no configuration of a
UL CC to be associated with this DL CC.

This enables to use a UL CC configured by the DL/UL
link of this cell as a resource for UL of another UE.
Accordingly, it is possible to further improve the use effi-
ciency of frequency resources.

While the CA in which the celll serves as PCell has been
described with reference to FIG. 36, CA in which the cell2
serves as Pcell is also allowed over the method disclosed in
the present embodiment.

In this case, similarly in the case where the celll serves as
PCell, the UE camps on the cell2 in which a UL CC is
configured in a frequency band different from that of a DL
CC, performs RRC connection with the cell2, and is notified

symbols and the common description is not given here. 20 of the information of the celll being a serving cell in which
In the present embodiment, it is determined in Step CA is performed in the RRC connection reconfiguration
ST2504 that CA is performed on the cell2 for a UE, and then, ~ message from the cell2. Specifically, the information of the
the process of Step ST3001 is performed. In Step ST3001, celll that is notified from the cell2 includes the information
the celll notifies the UE of an RRC connection reconfigu-  indicating the addition of the DL CC1, the system informa-
ration message for CA. The RRC connection reconfiguration 25 tion regarding the celll, the information regarding a UL CC
message contains the information of the cell2 being a (here, UL CC1) to be associated with the DL CC1, the
serving cell on which CA is performed, specifically, the resource information of the UL CC1, for example, the
information indicating the addition of the DL CC2, the  frequency band information and the carrier frequency infor-
system information regarding the cell2, the information mation of the UL CC1.
regarding the UL CC (here, UL CC2) to be associated with 30 Through the above, a cell such as the cell2 in which a DL,
the DL CC2, and the resource information of the UL CC2, CC and a UL CC are configured in different frequency bands
for example, the frequency band information and the carrier  is caused to serve as PCell. This increases a possibility that
frequency information of the UL CC2. a cell having higher communication quality will be selected
The UE that has received the RRC connection reconfigu- in cell selection by a UE. Further, frequency resources can
ration message prepares for the CA process on the celll and 35 be used more flexibly.
the cell2 and, in Step ST3002, notifies the celll of an RRC
connection reconfiguration complete message. First Modification of Second Embodiment
The celll or eNB that has received the RRC connection
reconfiguration complete message performs CA on the cell2 In the present modification, the configuration is made
in addition to the celll. The celll serves as PCell. 40 such that for allowing more flexible use of frequencies over
In Step ST3003, downlink communication and uplink different frequency bands, at least one cell in which a
communication are performed between the UE and the celll. resource for UL is configured in a frequency band different
In Step ST3004, downlink communication and uplink com- from that of a resource for DL is located and one or more
munication are performed between the UE and the cell2. cells configured by the resource for UL and another resource
The downlink communication and uplink communication 45 for DL different from the above-mentioned resource for DL
of Step ST3003 are performed using the DL CC1 and UL are located. The cell notifies UEs being served thereby of the
CC1. resource information for UL using each resource for DL.
The downlink communication and uplink communication FIG. 37 is a diagram showing the concept of two cells
of Step ST3004 are performed using the DL, CC2 and UL which are configured by associating the same UL CC with
CC2. The uplink control information for the downlink data 50 two DL CCs in different frequency bands.
of the cell2, for example, the CQI for downlink data and A celll is configured by a DL CC1 and a UL CC1 in the
Ack/Nack for downlink data may be transmitted by the UE same frequency band, specifically, in a band A. The carrier
using the UL CC1 of the celll in a case where there is no frequency of the UL CC1 to be associated with the DL CC1
uplink data or may be transmitted by the UE using the UL is shown in the DL/UL link information of the celll. A cell2
CC2 of the cell2. Whether transmission is performed in the 55 is configured by a DL CC2 and a UL CC1 in a frequency
PCell or is performed per serving cell may be predetermined band different from that of the DL CC2. The DL CC2 is
in, for example, specifications. located in a frequency band B (band B). The resource
According to the CA method disclosed in the present information for UL such as the frequency band and carrier
embodiment, asymmetrical CA is allowed without reserving frequency of the UL CC1 to be associated with the DL CC2
a resource for UL in the same frequency band as that of a 60 are shown in the DL/UL link information of the cell2. The
resource for DL in a communication system. This enables to celll is equivalent to a symmetrical cell, whereas the cell2
allocate needless resource for UL to another cell, another is equivalent to an asymmetrical cell.
operator, another system, or the like. Therefore, the use The resource information and RACH configuration of the
efficiency of frequency resources can be improved. UL CC1 shown in the celll and the resource information and
In a case where a cell in which a UL CC is configured in 65 RACH configuration of the UL CC1 shown in the cell2 may

a frequency band different from that of a DL CC is used in
CA, only the DL CC of the cell may be configured for CA,

be identical to each other or different from each other. For
example, the frequency bandwidth of the UL CC1 may be
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varied. Alternatively, the RACH configuration configured in
the UL CC1 may be varied. It is possible to set an optimum
resource for UL per cell by varying the frequency bandwidth
and the RACH configuration.

As the method in which a cell broadcasts the resource
information for UL using the resource for DL to UEs being
served thereby, the methods disclosed in the second embodi-
ment above are applicable, and similar effects to those of the
second embodiment can be achieved. Further, in a cell in

48
cell2, for example, the CQI for downlink data, Ack/Nack for
downlink data, and the like, using the celll in which a UL
CC is configured.

The above-mentioned method enables CA also in a case
where two cells are configured by associating the same UL
CC with two DL CCs in the different frequency bands by a
DL/UL link of a cell. Accordingly, the frequency resource
can be used more flexibly.

FIG. 39 is a diagram showing another example of the

which a resource for DL and a resource for UL are config- 10 sequence of CA in the case where two cells are configured
ured in the same frequency band, the conventional method by associating the same UL CC with two DL CCs in different
of notifying a frequency band over the SIB1 or the conven- frequency bands. Differently from FIG. 38, FIG. 39 shows
tional method of notifying the DL/UL link via SIB2 is the case in which the UE camps on the cell2.
applicable. The methods disclosed in the second embodi- 5 In Step ST3301, the UE that has camped on the cell2
ment above are applicable as the method of limiting access, notifies the cell2 of an RRC connection request. The cell2 is
CA method, and the like. allowed uplink access because the UL CC1 is configured
FIG. 38 is a diagram showing an example of a sequence therein.
of CA in a case where two cells are configured by associ- In Step ST3302, the cell2 notifies the UE of an RRC
ating the same UL CC with two DL CCs in different 20 connection setup message. In Step ST3303, the UE that has
frequency bands. FIG. 38 shows a case in which a UE camps received the RRC connection setup message and performed
on the celll. The sequence shown in FIG. 38 is similar to the the setup process for RRC connection notifies the cell2 of
sequence of FIG. 29, and the same steps are denoted by the the RRC connection setup complete message.
same reference symbols and the common description is not In Step ST3304, the eNB or cell2 determines to perform
given here. 25 CA on the celll for the UE. Here, it suffices that the eNB or
As described in Non-Patent Document 1 above, in the cell2 makes a decision in consideration of whether or not the
current specifications, each resource for UL belongs to only UL CC of the celll is identical to the UL CC of the cell2. In
one serving cell for one UE. Therefore, in a case of the this case, the UL CC of the celll is identical to the UL CC
configuration as shown in FIG. 37, such a problem arises of the cell2, and thus, the eNB or cell2 determines to
that the UL CC1 cannot take both of the celll and the cell2 30 perform CA on only the DL CC1 of the celll.
as serving cells in CA. In order to solve this problem, it In Step ST3305, the cell2 notifies the UE of an RRC
suffices that the configuration of the UL CC corresponding connection reconfiguration message for CA. The RRC con-
to any one of DL CCs is not provided by a UE specific link. nection reconfiguration message contains the information of
In the present modification, in Step ST2504 of FIG. 38, the celll being a serving cell on which CA is performed,
the eNB or celll determines to perform CA on the cell2 for 35 specifically, contains the information indicating the addition
the UE. Here, it suffices that the eNB or celll makes a of the DL CC1, the system information regarding the celll,
decision in consideration of whether or not the UL CC of the the information indicating that a UL CC is not configured,
cell2 is identical to the UL CC of the celll. Here, the UL CC and the like.
of the cell2 is identical to the UL CC of the celll, and thus The UE that has received the RRC connection reconfigu-
the eNB or celll determines to perform CA on only the DL 40 ration message prepares for the CA process on the cell2 and

CC2 of the cell2.

In Step ST3201, the celll notifies the UE of an RRC
connection reconfiguration message for CA. The RRC con-
nection reconfiguration message contains the information of

the DL CC1 and, in Step ST3306, notifies the cell2 of an
RRC connection reconfiguration complete message.

The cell2 or eNB that has received the RRC connection
reconfiguration complete message performs CA on the DL

the cell2 being a serving cell on which CA is performed, 45 CC1 in addition to the cell2. The cell2 serves as PCell.
specifically, contains the information indicating the addition In Step ST3307, downlink communication and uplink
of the DL CC2, the system information regarding the cell2, communication are performed between the UE and the cell2.
the information indicating that a UL CC is not configured, In Step ST3308, downlink communication is performed
and the like. between the UE and the DL CC1.

The UE that has received the RRC connection reconfigu- 50  The downlink communication and uplink communication
ration message prepares for the CA process on the celll and of Step ST3307 are performed using the DL, CC2 and the UL
the DL CC2 and, in Step ST3202, notifies the celll of the CC1.

RRC connection reconfiguration complete message. The downlink communication of Step ST3308 is per-

The celll or eNB that has received the RRC connection formed using the DL CC1. The UE transmits the uplink
reconfiguration complete message performs CA on the DL 55 control information for downlink data of the celll, for
CC2 in addition to the celll. The celll serves as PCell. example, the CQI for downlink data and Ack/Nack for

In Step ST3203, downlink communication and uplink downlink data, and the like, using the cell2 in which a UL
communication are performed between the UE and the celll. CC is configured.

In Step ST3204, downlink communication is performed This enables to achieve similar effects to those in the case
between the UE and the DL CC2. 60 of the sequence shown in FIG. 38 described above. Besides,

The downlink communication and uplink communication the UE can perform CA on whichever cell it camps, which
of Step ST3203 are performed using the DL CC1 and the UL increases the possibility that a UE may select a cell with a
CC1. The downlink communication of Step ST3204 is link of excellent communication quality.
performed using the DL, CC2. That is, downlink communi- With the use of the methods disclosed in the first embodi-
cation is performed using the celll and the cell2, and uplink 65 ment and the second embodiment as described above, in a

communication is performed using the celll. The UE trans-
mits the uplink control information for downlink data of the

case where a frequency band for downlink and a frequency
band for uplink to be paired therewith have been configured,
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it is possible to efficiently use frequency resources so as not
to cause unused carrier frequency.

The methods disclosed in the first embodiment to the first
modification of the second embodiment may be appropri-
ately combined with each other. This allows flexible use of
frequency resources, and thus, use efficiency of frequency
resources can be more increased.

Third Embodiment

5

50

In a case of the frequency band for downlink disclosed in
the present embodiment, the DL/UL link information of a
cell may be reduced in a DL CC configured in that band. In
addition, the DL/UL link information of the cell is not
required to be broadcasted UEs being served by the cell. The
frequency band for downlink is shown in the DL CC
configured in the band, specifically, is included in the SIB1.
In a case where the configuration of a frequency band is
predetermined in, for example, specifications as shown in

10 FIG. 41, a UE can recognize the configuration in advance.
The present embodiment discloses the configuration of a . Therefore, even if not having received the DL/UL link
frequency band for allowing more efficient use of frequency ~ information of a cell from that cell, a UE can recognize the
resources. In the present embodiment, a frequency band ~ configuration of a frequency band in which that cell is
configured by one or more resources for DL without a Con~ﬁgu‘red, and can recognize that a frequency.band for
resource for UL to be associated therewith 15 uplink is not configured in that frequency band. This enables
FIG. 40 is a diaeram showine the con;:e ¢ of the fre- to recognize that there is no UL CC to be associated with a
Lenc ’ band confi %rr ed by one %r more rescl))urces for DL DL CC of that cell. As a result, the system information of a
?Nithol}llt a resourcegfor ULyto be associated therewith. The cell canfbe reducleld, which enables to reduce a signaling
: amount from a cell to a UE.
DL CC1 and DL CC2 are configured in the frequency band ,,

for downlink A as resources for DL. The lower cut-off
frequency (Fp; ;o) of the frequency band for downlink A is
FB_DL_l, and the upper limited frequency (Fpy s,1)
thereof is FB_DL _h. There is no configuration of a UL CC
being a resource for UL to be associated with the DL CC1.
That is, there is no UL CC configured by the DL/UL link of
the cell of the DL CC1. Similarly, there is no configuration
of the UL CC being a resource for UL to be associated with
the DL CC2. That is, there is no UL CC configured by the

Fourth Embodiment

The first embodiment has disclosed the method of pro-
viding a cell configured by only a resource for DL without
a resource for UL to be associated with the resource for DL.
In the present embodiment, a cell configured by only a
resource for UL without a resource for DL to be associated
with the resource for UL is provided.

FIG. 42 is a diagram showing the concept of a cell

DL/UL link of the cell of the DL CC2. 30 configured by only a UL CC without a DL CC to be
The frequency band for downlink A is configured by one associated with the UL CC. The cell shown in FIG. 42 is a
or more resources for DL without a resource for UL to be cell including only a UL CC without a DL CC to be
associated therewith. In other words, one or more resources associated with the UL CC1, which is a cell in which only
for DL without a resource for UL are configured in the a resource for UL is reserved. That is, the cell shown in FIG.
frequency band for downlink A. The one or more resources 35 42 does not include a DL CC to be associated with a UL CC
for DL are the DL CC1 and DL CC2 in this case. In this by the DL/UL link of the cell. With the cell configuration as
manner, the frequency band for downlink A includes described above, communication in only uplink can be
resources for DL but does not include a resource for UL. performed in that cell, which is effective. The cell shown in
The resources for DL may be contiguous or non-contigu- FIG. 42 is equivalent to a non-associated cell.
ous, or may have different bandwidths. There is no resource 40  In the LTE, the UE cannot perform uplink access in a cell
for UL, which means that a frequency band for uplink in which a DL CC being a resource for DL is not configured.
corresponding to a frequency band for downlink is not The UE cannot perform communication in the cell. In the
required. This enables to configure a frequency band for first place, there is no cell in which a DL CC is not
downlink in which a frequency band for uplink to be paired configured in the LTE.
therewith is not configured. 45 Therefore, disclosed below is a method in which a UE
FIG. 41 is a diagram showing a setting example of a having the capability of supporting CA is allowed commu-
frequency band configured by one or more resources for DL nication with a cell in which a DL, CC is not configured. That
without a resource for UL to be associated therewith. There cell may be used as a cell for CA (serving cell). On that
is no frequency band for uplink (UL operating band) as the occasion, CA may be performed such that at least one
frequency band (band) A. There exists a frequency band for 50 serving cell in which a DL CC is configured is included. The
downlink (DL operating band), and the lower cut-off fre- downlink access is allowed with a serving cell in which a DL
quency (Fp; ;) and the upper limited frequency (Fp; 1) CC 1is configured, which allows a UE to perform commu-
thereof are set as FB_DL_1 and FB_DL_h, respectively. nication.
Only the frequency band for downlink is set as a frequency The eNB may notify the UE of the system information
band, and a frequency band for uplink is not set. This is 55 regarding the serving cell including only a UL CC, downlink
effective in a case where the configuration of a frequency control information, uplink scheduling information, HARQ
band is predetermined. for uplink data, and the like, using the serving cell in which
Through the above, only a frequency band for downlink a DL CC is configured.
is required as an actual frequency resource. This eliminates This allows an eNB to use a cell in which a DL CC is not
the need to allocate a frequency band for uplink as an actual 60 configured for the communication with a UE.
frequency resource and reserve the frequency band for In this case, a cell in which a DL CC is not configured may
uplink, though there is no use of the frequency band for be prohibited from serving as PCell. This is because a DL
uplink. Therefore, also in a case where, for example, there CC is required for PCell. A UE does not normally select or
is one narrow-band frequency resource, it is possible to reselect a cell in which a DL CC is not configured, and thus,
configure a frequency band for downlink only. This allows 65 that cell does not serve as PCell. Accordingly, it is not

efficient use of frequency resources in a case where there are
discrete and narrow-band frequency resources.

particularly required to explicitly prohibit that cell from
serving as PCell.
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FIG. 43 is a diagram for describing cells for use in CA in
the fourth embodiment of the present invention. A celll is
configured by a DL CC1 and a UL CC1. The carrier
frequency of the UL CC1 to be associated with the DL, CC1
is shown in the DL/UL link information of a cell. A cell2 is
configured by only a DL CC2 and does not include a UL CC.
It is shown as the DL/UL link information of a cell thata UL
CC is not configured. A cell3 is configured by only a UL
CC3 and does not include a DL CC.

52
where there is space only in the frequency resource for
uplink, more flexible use of frequency resources, such as the
use of the present embodiment, is allowed, which more
increases the use efficiency of frequency resources.

Fifth Embodiment

The present embodiment discloses the configuration of a
frequency band for allowing more efficient use of frequency

FIG. 44 is a diagram showing an example of a sequence 10 resources. In the present embodiment, a frequency band
of CA in a case where a cell in which a DL, CC is not configured by one or more resources for UL without a
configured is used. FIG. 44 shows a case in which a UE resource for DL to be associated therewith is provided.
camps on the celll. The sequence shown in FIG. 44 is FIG. 45 is a diagram showing the concept of a frequency
similar to the sequence of FIG. 29, and the same steps are band configured by one or more resources for UL without a
denoted by the same reference symbols and the common 15 resource for DL to be associated therewith. The UL CC1 and
description is not given here. the UL CC2 are configured in the frequency band for uplink

In the present embodiment, the process of Step ST3801 is B as resources for UL. The lower cut-off frequency (F;-
performed after the UE notifies the celll of an RRC con- _iow) and upper limited frequency (Fy; ) of the fre-
nection setup complete message in Step ST2503. In Step quency band for uplink B are FB_UL_l and FB_UL_h,
ST3801, the eNB or celll determines to perform CA on the 20 respectively. There is no configuration of the DL CC being
DL CC2 and the UL CC3 for the UE. The eNB or celll a resource for DL to be associated with the UL CCI.
associates the DL, CC2 and the UL CC3 with each other and Similarly, there is no configuration of the DL CC being a
sets those. resource for DL to be associated with the UL CC2.

In Step ST3802, the celll notifies the UE of an RRC The frequency band for uplink B is configured by one or
connection reconfiguration message for CA. The RRC con- 25 more resources for UL without a resource for DL to be

nection reconfiguration message contains the information of
the cell2 being a serving cell on which CA is performed and
the information of the cell3 being a serving cell on which
CA is performed. Included as the information of the cell2
are, for example, the information indicating the addition of
the DL CC2, the system information regarding the cell2, and
the information indicating that the UL CC3 is set as a
corresponding UL CC. Included as the information of the
cell3 are, for example, the information indicating the addi-

associated therewith. In other words, one or more resources
for UL without a resource for DL are configured in the
frequency band for uplink B. The one or more resources for
UL are the UL CC1 and UL CC2 in this case. In this manner,
the frequency band for uplink B includes a resource for UL
but does not include a resource for DL.

The resources for UL may be contiguous or non-contigu-
ous, or may have different bandwidths. There is no resource
for DL, which means that a frequency band for downlink

tion of the UL CC3, the system information regarding the 35 corresponding to a frequency band for uplink is not required.
cell3, and the information indicating that the DL CC2 is set This enables to configure a frequency band for uplink in
as a corresponding DL CC. which a frequency band for downlink to be paired therewith
The UE that has received the RRC connection reconfigu- is not configured.
ration message prepares for the CA process on the celll, the FIG. 46 is a diagram showing a setting example of a
DL CC2, and the UL CC3 and, in Step ST3803, notifies the 40 frequency band configured by one or more resources for UL
celll of an RRC connection reconfiguration complete mes- without a resource for DL to be associated therewith. There
sage. exists a frequency band for uplink (UL operating band) as
The celll or eNB that has received the RRC connection the frequency band B, and the lower cut-off frequency
reconfiguration complete message performs CA on the DL (Fuz_sow) and upper limited frequency (Fy;_j,.s) thereof are
CC2 and the UL CC3, in addition to the celll. The celll 45 set as FB_UL_l and FB_UL_h, respectively. There is no
serves as PCell. frequency band for downlink (DL operating band). In this
In Step ST3804, downlink communication and uplink manner, only the frequency band for uplink is set as a
communication are performed between the UE and the celll. frequency band and a frequency band for downlink is not
In Step ST3805, downlink communication is performed set. This is effective in a case where the configuration of the
between the UE and the DL, CC2. In Step ST3806, uplink s0 frequency band is predetermined.
communication is performed between the UE and the UL Through the above, only a frequency band for uplink is
CC3. required as an actual frequency resource. This eliminates the
The downlink communication and uplink communication need to allocate a frequency band for downlink as an actual
of Step ST3804 are performed using the DL CC1 and the UL frequency resource and reserve the frequency band for
CC1. The UE transmits the uplink control information for 55 downlink, though there is no use of the frequency band for
downlink data of the DL CC2, for example, the CQI for downlink. Therefore, also in a case where, for example,
downlink data, Ack/Nack for downlink data, and the like, there is one narrow-band frequency resource, it is possible
using the celll in which a UL CC is configured, or UL CC3. to configure a frequency band for uplink only. This allows
The control information for uplink data of the UL CC3, efficient use of frequency resources in a case where there are
for example, the resource scheduling information and the 60 discrete and narrow-band frequency resources.
like are transmitted using the DL, CC2 or the DL CC1 of the The methods disclosed in the first embodiment to the fifth
celll. embodiment may be appropriately combined with each
The above-mentioned method enables CA also in a case other. Accordingly, also in a case where there are discrete
where a cell including only a UL CC without a DL CC to be and narrow-band frequency resources, the use efficiency of
associated with the UL CC, which has been disclosed in the 65 frequency resources can be increased.

present embodiment, is configured. This allows communi-
cation with the UE using that cell. Accordingly, in a case

The present invention is also applicable to a system
(hereinafter, referred to as “downlink communication ser-

Ex. 1001 - TCL Comm Tech Holdings Ltd.
TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. - [IPR2023-00997
Page 65 of 66



US 10,200,976 B2

53

vice system” in some cases) that provides services in which
only downlink communication is performed, such as ETWS,
CMAS, and multimedia broadcast multicast services
(MBMS). The downlink communication service system may
be supported in a resource for DL in which a corresponding
resource for UL is not configured. This allows a UE having
the capability corresponding to a downlink communication
service system to provide a downlink communication ser-
vice using the resource for DL.

54

and not restrictive. It is therefore understood that numerous
modifications and variations can be devised without depart-
ing from the scope of the invention.

DESCRIPTION OF REFERENCE SYMBOLS

71 user equipment device (UE), 72 base station device,
72-1 eNB, 72-2 Home-eNB, 73 MME/S-GW unit (MME
unit), 74 HeNBGW, CC component cartier, DL, downlink,
UL uplink.

The frequency band for downlink that is configured by a 10 . . . .
resource for DL and does not include a resource for UL may The invention .clal_med 15: .. .
be provided for a downlink communication service system. 1,' A communication system comprising a base station
This allows a UE, which supports a frequency band for deV}ce and a cpmmunlcgtlon terminal dnge tl}at perforn.ls
downlink for a downlink communication service system and radio communication Wlﬂl the base station deVlce,. wherein
has the capability corresponding to a downlink communi- 15 thei base~stat10n device configures a pon—assomated cell
cation service system, to provide a downlink communication 1nclud1pg on].y aresource for downl{nk, the resource ‘for
service using the resource for DL in the frequency band for downlink belng allp cated to downhnk communication
downlink. Accordingly, the use efficiency of frequency to the commu[_ucat]o_n terminal device, the flon-assoct-
resources can be improved. ated cell not 1qclud1ng a resource for uplink that is

The methods disclosed in the present invention are appli- 20 al'locflted fo up link cc.ymmumcatlon from the commu-
cable not only to eNBs/NBs, but also to so-called local cation te‘?mna] de?v1ce, .
nodes such as HeNB, HNB, pico eNB (LTE pico cell thg base~ station device configures an associated cell
(EUTRAN pico cell)), pico NB (WCDMA pico cell 1nclud11}g another resource for downlink andz.iresou‘rce
(UTRAN pico cell)), node for hotzone cells, relay node, and for uplink, the anothgr resource f_or (.iownhnk being
remote radio head (RRH). The present invention is also 25 alloc.ate(ll to the qownhnk. communication to‘the com-
applicable to cases in which a carrier frequency differs and munication terminal deVl.ce, the resource for uplink
a frequency band differs per, for example, node type. This being all.ocaFed fo th? uphnk.commumcatlon from the
enables to improve the use efficiency of frequency resources. communication termm.al deVlC.e’ and

While each embodiment has mainly described the LTE-A the‘commumcat‘lon‘tenmpa] device perforrps the down-
system, the communication system of the present invention 30 link communication using the non-associated cell and
is also applicable to another communication system. the_ assoc_lated cell and_ performs the uplink communi-

For example, only a frequency band for downlink is cation using th? assocmt‘ed cell. . . .
allocated in a broadcast system. The use of the present 2. A communication tennma.l deVlC? perform%ng radio
invention enables to use the frequency band for a broadcast communication Wl.th a basg station device, wherelp
system for a communication system, whereby the both 35 the con}muplcathn terminal df:vme performs uplink com-
systems can be used mutually. The present invention may be munication using an associated cell conﬁguljed by the
applied to so-called white space. This enables to improve the base station to 1nq1ude a resource for uphpk anq a
use efficiency of frequency resources. The white space is resource for downhn_k, the resource for uplink being
described in Non-Patent Document 12 below. allo‘c ated to the uplink communication 1o Fhe base

Non-Patent Document 12: Radio Policy Division, Minis- 40 station device, the resource for'dO\fvnhnk being allo-
try of Internal Affairs and Communications, “Efforts to catgd to th.e downlink communication from the base
realize the use of white space”, 21st Meeting papers of station de\{1ce2 and . . .
broadcast system Committee, [online] Oct. 29, 2010, Infor- the communication t.ermmal deVlC,e performs downlink
mation and Communications Technology Sub-Council, communlcatlon using the associated cel_l and a non-
Information and Communications Council, retrieved Dec. 9, 45 associated cell configured by the base station to include

2010 from
000087579.pdf

While the invention has been shown and described in
detail, the foregoing description is in all aspects illustrative

http://www.soumu.go.jp/main_content/

only another resource for downlink, the other resource
for downlink being allocated to the downlink commu-
nication from the base station device.

* #* * * *
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