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(57) Abstract: Provided is a multicore fiber con-
taining a plurality of cores, wherein when the mul-
ticore fiber is bent to form a curve with a diameter
of 280 mm, the optical propagation loss in a mode
one order higher than an optical mode used for in-
formation transmission in the optical wavelength
band used for the information transmission is set
between 1 dB/m and 0.02 dB/m inclusive. Thus,
unnecessary light in a higher order mode can be
sufficiently attenuated within propagation of 1 km.
Thereby, even if unnecessary light is created in a
higher order mode at a contact point between fibers,
the unnecessary light in the higher order mode can
be sufficiently attenuated before the next contact
point.
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EEn2&HICE2A72 1 MEEFERB2 SICHEENTWSE I &ICE-T
CE1TIF7VTIRCE2I72 1 ZEHKT 2HOBRFEDEAY HNE LA
20T, BEWIBYED 7 %GR 2HRATOELRY KNI QY, 7
BI/OX =02 IND, L. I7HMBEEFREBICL >THENS
e, AT7EBEHENANIKRZEEROIATICEENZATDAY M TR
RONRRRIET B ENMONTWS, LHAL, “IUFIAT7T74/81 TR
 FRROIDICREDOTILFIAT 774NN &YE A Y T 7 RRIRIERE
TERIENHIREHFEIND O, EXOTIIFATI774&YET7
FEHEZNIKTEIIENTE S,

b, REBICDOWT, LERERMEZMICEIBLAELS. AFERIFINL
ICREINZ ED TRV,

BIZIE, EEREEEETIE., BIMERVCAZIINERY., GREHNSELD
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WHNBHDE— RLYRBDA—REVWE— FOXDEHIERHMN 1 dB m
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W2 ERHLNTWDS, > T, LEDLIIC3ID2ULEOOTICEEN ST
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F/o. RSICRTTIFAT I 7433 Tk, %1 9@DI7 1 54=
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T E—ROHOHIFEENO. 001 dB  km&ERYFEEHOCT /NI T
FER2EVOERDLTFFELWVW, v | RUW, " r, DIE. ED& X DEERE
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BT &, FETOANRE2DBELY LEHOCTHAEL A>TV
5, chiE. FETOAPE2AT7210OH4R17Zy K3 0ICHT BLLER
REN, NI, BE2aT72 T1ICHZRALADELSL A>TVWENLTH D
o B1A7 1 1OLEIEREA,ZNILKLTE2I72 1 DHETEEA,
1 ZERECTBZFELTCETIIF7ZTI1&E2a72 1 EOFEDBMRERDEA N
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<tk 1 >
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K [dB/ km] &EEROCT [um] LDOBEFRERT 5, HEREZ50
mm& LTIAT74AERT2HDOERE1565nme LABEOITESO
AM=UXT [dB/100km] EHIFH¥ZE [mm] EOFFKREH1 61
ERENRRT, K14~ T1 6061 22mAy hAT7ERMNA1500
NmIATERDEDIC LIRS T EEMRICLT, LPo i E—RDNA
DHIFEEMNO0. 001 dB / km&RYEEBMOCTANILLTESEWND
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[0068]

[0069]
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el 0.2 10| 380 235.0 -15.1
g2 0.3 10| 395 238.8 -16.0
&3 2458

(EREGI1 & LE&HI 1 & DLbE)

R2INTHRIZ, ER280mmOBEIIFAIMA 5N D & X, GHRIEXRD
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G LZEZICRTRREIND LIRS A—SPRFINTWVD, —
. RIICTKTHERIZ,. ER280mmOEIIFAMASNEEE, £THD3
FILBWT, ER1500nmilHBIFBLP E— ROKXDEMIEERS 1 d
B/ M&EURELAQBZELDICERNTA—IDPREINTWVWS, ThaAabLE, X
BILRTHRIE, LP,E—FROHAEDP22mGHRLEEZICHDORBEIND
LIRS A =SB INT NS,

ERefl1 (R2) SHEBHIT (R3) &LELRTDII&ICE>T, AH1
kmGikLARICB T2 0y M TRERZEES LTIOT7HEERHCIT7ORE
WERELZRELLEADS, XD 22mEHRLARICETZHhY M T7RREZE
HETBIYE, T774\R%E2NILKLD2D2O7EI/OXA M-V KB TE
5 EPHRINE,

<EMefl 2 RULLES 2 >

EHEFI2IBBEINFIATI7ANELTI7A/NAEEE L, LhEfl 2
IRBIIWFAT I 7A4NELTI7FANBEERE L, 7714 /NAILERE
BT1ORIFIAT 774 INERAKRTHD, 774/ Bid. ER280mmdD
BUFAIMASNZ EE, £2TODAFICEVT, FER1530nmil$BIF3L
P iE—ROXDEMBENT dB /mMEYRIVWEWD ZELUNZ, 77
ANALRAKRTHZ, 77ANARVP T 7ANBDINTA—F 5 TiERE Kk
VREICRT, e Z77ANART T 74 NBORXRFAEHERERO TR
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T, BB, ROEFVLUTICRTRTICBWT, A7BBRENMIICRTIATE
ZOEBSICHIHELTWS,

[0070] %4
T74A/\A |774/\B
Ay [%] 0.35 0.35
B137 |r [um] 4.80 4.80
W, /ri 0.58 0.45
Ay [%] 0.31 0.31
237 |ry [ m] 465 4.65
W,/ 1.03 1.00
[0071] %5
74 /\A [J74/B
EH TR ¢ m] 28.8 29.0
OCT[ ¢t m] 372 376
T7A N[ 1 m] 2425 2438

[0072]
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[0073]

[0074]

=6
T7AI\A J7A4/\B
22m Tkm Aeff 22m 1km Aeff
aA7ES | hybad 7 | hubA T [at 1950nm | hubAD | AybA T |at 1550nm
[nm] [hm] [ 1t m?] [hm] [hm] [ 1t m?]

1 1433 1374 83.0 1335 1302 80.9
2 1398 1273 80.3
3 1401 1372
4 1373 1209 1307 1214 80.6
5 1635 1493 81.5 1375 1352 81.5
6 1355 1248 82.5
7 1423 1376
8 1380 1184
9 1520 1395 82.3
10 1639 1264 80.9 1406 1344 80.6
11 1462 1402 1372 1307 82.3
12 1399 1251
13 1410 1375
14 1352 1193 83.9 1317 1219 80.5
15 1634 1376 1352 1306 80.1
16 1372 1230
17 1409 1380
18 1374 1223
19 1401 1380 82.6
20 1635 1507 81.9 1404 1245 79.6
21 1626 1518
22 1627 1522
23 1625 1520 81.1 1402 1367 80.6
24 1630 1518 1384 1343 80.7
25 1620 1522 814 1404 1368 814
26 1621 1516
27 1619 1526
28 1619 1527
29 1622 1516 1412 1371 81.5
30 1647 1528 82.2 1408 1321 78.9
31 1617 1516 81.2 1433 1359 79.8
32 1622 1512 80.5 1432 1368 78.8

K6 LDbMNBLDIC, 774/NATIE. RANCEREEINS—EROI7IC
BWT22mAy MAT7ERNFATB600nmEBIZTWSEA, £TOITIC
BWTTkmAy A T7ERIFTE530nmZETFE>TWE, —HA., 774
NBTIE, EROTILFAT I 7ANERKRIC, 2TOIATICHWVWT, 22
mAby hATZEREMNT1530nmA&TEO>TWe,

TERRTICIE. 77A4NARV T 74 NABOEREFRICOVWT, No. 6
, 11, 22, 2903 745MiRI A& XORE/OXRN—7 [dB] O
AERRE, #2721 00k mEMLAROEICHRELTRY, IIT
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[0075]

[0076]

[0077]

[0078]

EREJOZAMN=VEE, TRTOATFZIESZGEELAREEBE LA O
Ah=0THY. 2T, BWIRHEEWVWZ2DOOOIT7EDIOR =T &
EARFONABBRLICEBIN2EEHZEITRTOBMOIORN—7ED
BEITHD, oT. RBIVOAN—VEEZDHBEDV DX =7 D H
BT, MIRINZ2AT7OMNEBICL > TEAD, [7ICATHERIE. O

FEEGHRTIHOFERNM1550nmTHIIFEEE., CAYRICBEWTIO
AM—UDBREREILRDZEEZIOND, IT7EERTIHOERN 156
S5nmTHBIFEEICDODWVWT, 7741 DEER%=310mme LTHREY
O =V %RELEERTH D,

=7
o T7A/\A J74/\B
ATES 1550nm | 1565nm ] 1550nm | 1565nm
6 -43.1 -415 -33.3 -32.2
11 -40.3 -38.5 —28.1 -26.6
22 -39.5 -37.8 -31.7 -30.9
29 -36.5 -34.5 -31.7 -30.9

TANAET7ANBELELRTDE, J7A4/NADANLTOIATT
JORR—=OBNILL@>TWE, ThiE. 774 /NADHICDOWVWTIE, 1
kmAy A TRREZEEE L TOT7HEEMCITORITEREZHRFLED
EILLBEEZONS,

BB, 77A4NADR IFTO0O0OmMmEUTTHY., EEXEMICIE6 Ommig
ETHol, RIBBEBEICAVWONDT—TIVRTONRT 7 4 /SORRIFHEF
BEEMMIIRZZEE2EZDE, 774 NAZREBEBEICHVWSIEAIC
HIFICED 70 M=V OBRERIERIFEIYICCWEEZ LGNS, Fi.
T774/NAE, EMBEAMABER (QPSK) 821000k m{mET BHDIC
MWBEEINDZVOXAN—VDEETHSZ—29dB " 100km&Yrox
=0 HINIH o7,

Flo E-PFEBRBICIYERLAERRTS530nmDLP,E—FDK
Z774/NADONo. 23@DIAFICAALL, ZORR. ANwHASH22m
DNETIEDY NATERNATE600nmULETHB/H, LP,E—KD
HEHERI N, LHL. ABNHEDS T kmOMNBTIEAY M TRERH



WO 2017/159385 23 PCT/JP2017/008307

[0079]

[0080]

[0081]

530nmlUTTHBEH. LP E—ROXDN+DICEBRLTHEY., E—
REHEROIVORXAM—DICLYELELPE—FOXADPEUIN, &
DL, Z7A/NATIE, (D27 % 1 kB LARICIERFTLERE
— ROXDBPFDICHBEINTO VIV E—NEAD I ENHEINT,
<ZFHJEhl 3>

B1 7% EEFASICBFATINFIAT 774N \ORFARICEERNE
DEkF &1 ERKICTIIHTH S, EiEhl3 T, BT 7ICRT LI,
AT Sy RIODHDLELEZFOEFDLETHIENBHORIIEREICEH 1
O7ER1 0PBREBEINDZTLFAT I7ANGCEEE L, TOTILFO

7ANGTIE, MUV Zy R3IODHDHICEREINZ AT Z2HRDET S

HEMQEICE6DDATIAEREINDS, Ll LDIC, DI T7ERICHE
ENHI7TIF. OO 7 LY Ay b T7RESARERIELZV. 2T,
COIIIFAT I 7ARN6TIE, AMUI Sy RIODHLICEEINS T
EAhAY b 7RERIMRERIELZ V. Fho XERFITIE, LPoE—KD
HEULP ,E—ROHXICL > TEROGBELBDLDIC. YIFIATT7
ANGC%EBE L, SIAMFAT I 7AN6DRIRSA—HIETRREIRT
WY THD, REILHBITDA 1. rq. roe WiidBl2 (B) ZAWVWTE
EZELEBYTHS, Acis (LPoy) Ea7%EGWHIBLP o E—ROHKD
ERNM1550nmTHIHEOEMMERETHY. Ay (LP,y) 1327
LRI BLP, ,E—RDHADFERAT1550nmTHBHI5E0OEMEEE
TH b,

%8
A | rglpem] | /vy | Wi/rs | AaelLPoy) [ m’] AlLP) [ m’]
042 6.4 1.8 0.8 110 175

B18id, MIFH¥ERZ140mm (FHIFER%Z280mm) ICLEEX
DLP,,E—ROKEOHIFIBER [dB km] EEWIEYES AT7OHD
EEERENA & DEFRERT, AEEFTIE. EEBDEIICLPE—RFDAK
TCLP  E—ROXEBROGEICAWSEZD, LPE—RFLYERE—
RONHTHBLP,,E— FOXDEIHRAMFIIND I &N RDOLND, K1



WO 2017/159385 24 PCT/JP2017/008307

[0082]

[0083]

[0084]

[0085]

ML, 22mu—TIVAy bFT7ERZ1530nmlUTETBEHICIE
TIRDELP, E—ROKXOGHRIERZ 1 dB mlUEETBEHITIE.
O7EE#MAZ42, SumBlEICT2UENHD I EDDOHLD, —FH, 1
kmAy A T7RRZ1530nmlUTETEDICIFE. TRDLDELP,E
— ROKXDOEHEIEREO0. 02dB, /mlE&ETBHICIK, JT7EEREA
N38. SUMBETEFTHNIKINTHERVWI &AM S,

B19ik BER1550nmilHBIFBLPE—RDH}ELOIT7ES O
AMN—VDREIEEWICHEYES A7OROEERA & OBERETRT, B
194&Y, O7HEERHANI 8. BumETHILINTE., 100kmir
WEOI/OAM—=IHN—-30dBLUTTHY., QPSKESZETEAETH
5 EDDbMB,

<Hb®f1 3 >

ERFISOTIFAT I 74 NMERICBWEBM ERBROBMEZRWT,
JO7EERENA 5 umERd LD ICIES THREI L 2RI E BRI 3 & BARIC
LT, thBHISICHBBTILFAT I 74 N EEE L, LEBFHSICKRDTIL
FAFT T 7A/NTIE, OTF7RBEEEEANL 2, S umBlEEInEdH. E2D
EOIICERTOAFTICEWT22mI—TIAYy b TEEMNT530nmld
TICRBEEZOND, ZEFFISICHEDSTILFIAT T 74 /& LLEHI3 1T
BRIINFAT I 7ANEDOITEERAN, EREOCTRUT 74 NRDAIE
BRETERIICIRT, T, RRBAISICHRDITILFIAT I 74/36 &R
BISICRBTILFIAT I 7ANEDRFRERRE Tick 1 OICRT, 48
RI1TO0IKRT Ay b T7RRIE. MUV 5y 3 O0DFBICERESINAD
TICDOWTHE LERBRTH %,

=9
JO7MEEREN | OCT |74/ &
[y m] [¢#m] [#m]
EiaI3 39.0 51.6 181.0
ERE: 513 46.2 51.6 195.4




WO 2017/159385 25 PCT/JP2017/008307

[0086]

[0087]

[0088]

+&10
EHEF3 | LhEFI3
1550nm | 115 15
MFD [ m] 1625nm | 11.8 118
1550nm | 1127 | 1127
AcitLptm] 1625nm | 1177 | 1177

o 1550nm | 0229 | 0.229
fRBIAK [B/Am] oo T 0230 | 0239
DMD [ps/km] 1550nm | 2.7x10% | 2.7x 10°
EESE [ps/nm/km]  |1550nm 21.3 21.3
22mAV A ZEEEDLIT) [nm] | 1620 1420
TkmAYrA ZEE (FL37) [nm] 1528 1370

EREGISICRBTIIFAT 7 7 A NELBBIBICHRZTILFIT I 74
ElE. EBROBMZEZRVWTWSD, R10ICRTLIICHY M TIRRE
AOAEFHIZIR L E A>T, T, RIICRLELDIT, EEHIICHS
RIVFAT T 7ANTIEHLLEEBISICREZ IV FAT I 740U/ LTI 74
NRENILKTBIENTE, TOEDITT7ANREZNILKLEZUR
. RILFAT 7 7A4NNUEAONZ AT ORI L RHBEEICR S,

LEICERBA LA=ARBICHRZ I FAT 774 /N3. REBBEEFEICIHFET
HY., HBEOEZICSVWTHRTZIENTE S,

RS DERBA
1, 2, 3, 4, 5, 6 -<JIFaA7774\
10- - -H1IAT7EHR
1T1---8137
12 - -RWAOSY R
13- - - BEFEXE
15 - - -37
20- - -$B2aT7EHR
21 - - -8237
22 - - -RRAIYSY R

23 - - - EEITERE
30 -4V 5vy K



WO 2017/159385 26 PCT/JP2017/008307

[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

55 3KIR5]

[E53KIR6]

fa R D&

BER280mmOEIFNMA LN EX, BROGEICAVLND
HDOBRRBICHIT DRIEEROGEICAVSONZHDE— L YIRE
BA—REWE— ROHDEHELN,1dB mUTFO, 02dB/m
UETHZAT7%DR<EH1DEAD
CEEHETBILFAT I 74/%

BRI 7ONEEZBECRAI >y K&, iRV 2y R&WU B
BWEITEREINS EHICRIEERRAIV Sy REBORETERES., %
BA2
CEERHETEEKETICEHOTILFIATI7A/\

AIESBHRDIEEICAVWONDEI DAL P E— RDHATH B
CEERMETHEEREl FAG2ICBEBOTLFAT I A3,

ISR DOEEICAVWONEZHALP o, E—ROHXRULP &
—RDAETH D
CEERMETHEEREl FAG2ICBEBOTLFAT I A3,

GIRERNELRZ 2BEOATHIORZMBHI 2@D I T7H. 71
2REBMOIATHREICARD LD ICERBTLICEREI N,

BFHEEATOOmMmUETI7PEAI/ORMN—IH—-29dB /1
OOkmEATFTHY.

T7ANRNBEN250umllTTHSB
CEERHMETIEREIALAOVWTNN T IHICEHOTIILFIAT
7745

HBATDHRDERIEHZ AT ICKREEVUEICEEEI NS MDD O
TORDEZRBIMEEFRETHIAEZELEME L,

BER280mmOEIFNMAONE EE, 3DULEOITEERD
AIESEZEMOFMICEBIND I T7ICEWVWT, FIRIBROMGEICAW
LNBHDBRRBICE T DRIEEROBEICAVONZHOE— N
YRBA—REWE— FOHKDOEGHRIERANT1dB mlT0. 02d



WO 2017/159385 27 PCT/JP2017/008307

55 RIAT]

[53K1R8]

B/ mULETH?B
CEERHMETIEREBIALEOVWT NN IHICEHOTIILFIAT
7745

6 DMREIEEI 7 EEQDRIEEEAOHOHICEEINSHIEEI 7 IC
BWT, FIERBEROEEICAVOLNZADORRTICH T ZRIEERD
BEEICAVWLNDZHDE— FLYRBN—REWVE— FOAXDEHkIE
KA1 dB/ mTFO., 02dB./ mlLTHB

CEERMET HERBOICEHOTILFAT I 714/3,
BER280mmOEIFANMASh2E X, 2TOATICEWVWT, 7
BREBOGEICAVONDHDRRFBICETHRIEBFROGIEICAHW
LNZHDE— FLYRBP—REVWE— ROXDEHIBELRA 1 dB
/mBTO, 02dB,/ mlUETHSB
CEERHMETIERBIALTOVWT NN IRICEHOTILFIAT
7745



1/10

WO 2017/159385 PCT/JP2017/008307

[Ed1]

S\
X\ N




2/10

WO 2017/159385 PCT/JP2017/008307

[42]
(A)

(B)

[E3]




3/10

WO 2017/159385 PCT/JP2017/008307

[2d4]

[E45]




4/10

WO 2017/159385 PCT/JP2017/008307

[E6]

[E47]




5/10

WO 2017/159385 PCT/JP2017/008307

(28]

1600

W1/r11=03
1550 W1/r11=0.2

1530

1500

Tkm AVbA T HE [4 m]

1450
06 07 08 09 10 11 12 13 14

W2o/r21

[E49]
Wo/r21=11  Wi/r11=03

0.01

140mm

0.001

LPo1 DB IFIE% [dB/km] R

0.0001

OCT[ ut m]



6/10

WO 2017/159385 PCT/JP2017/008307
[EQ10]
0
€
S
o —-10 [
=
m
e
= =20
£
[
Lo
©
5 -30
Il
~
% —40
|_
>
-50
0 50 100 150 200 250 300 350 400 450 500
H 7 F2ZF [mm]
[E411]
1600
g "~ W1/r11=0.40
— W1/r11=0.
W 1550 . 0.3
B W1/r11=0.30
I W1/r11=0.25
L
A 1500
£
T
1450

06 07 08 09 10 11 12 13 1

W2o/r21

4



7/10

WO 2017/159385 PCT/JP2017/008307

[Eg12]
Wo/r21=10  Wi/r11=0.4

£
E oot
o
<t
N
o
g
X
~
m
= 0.001
K
g'g\lg(‘
+
HH
S
5
A 0.0001
OCT[ ¢ m]
[E13]
0
g
e
S -10
Z
m
e
= _20
£
[
Lo
({o]
5 -30
Il
~
£ —40
|_
x
-50

0 50 100 150 200 250 300 350 400 450 500
B 7 2 [mm]



8/10

WO 2017/159385 PCT/JP2017/008307
[Eg14]
1600

— \\ W1/r11=0.40
£ \W1 /r11=035
=

uy, 1550 W1/r11=0.30
p: =

N 1930 W1/r11=0.20
.k‘

2

4=\~. 1500 F

£

N

[aN]

1450
06 07 08 09 10 11 12 13 14
W2o/r21
[Eg15]
W2/r21=10 Wi/r11=02

€ 0.01

£

(o]

<

1D

o

g

X

~

oM

2 0.001

K

I_1|I_]\IQ(‘

o

H

S

&

o 0.0001

OCT[ ut m]



9/10

WO 2017/159385 PCT/JP2017/008307

[E16]

0

'_EI (

S

o —-10
Ay
m
e

— =20
£
[
Te]
«©

v -30
Il
~

w —40
|_
>

-50

0 50 100 150 200 250 300 350 400 450 500

B (F 3 4F [mm]

[E17]




WO 2017/159385

[E418]

140mm

LPoy MEHIFIEL [dB/m] R

—
F3
—
O
—

1550nm [dB/100km]

XT at A

10

0.1

0.01

0.001

0.0001

10/10

PCT/JP2017/008307

36

38

40 42 44 46
7 FE1EEEE A [y m]

-10

|
S
o
T

35

4I0 45 50
S 7RAEEAE A L1 m]



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2017/008307

A, CLASSIFICATION OF SUBJECT MATTER
G02B6/02(2006.01)1, GO02B6/036(2006.01)1

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

B. FIELDS SEARCHED

G02B6/02-6/036

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2017

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2017
1994-2017

CiNii, IEEE Xplore

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2014-010266 A (Fujikura Ltd.), 1-8
20 January 2014 (20.01.2014),
paragraphs [0022] to [0031], [0045] to [0052];
fig. 1 to 3, 6
(Family: none)
X WO 2015/133407 A1 (Fujikura Ltd.), 1-8
11 September 2015 (11.09.2015),
paragraphs [0024] to [0033], [0040], [0046] to
[0049], [0056]; fig. 1 to 3
& US 2016/0187576 Al
paragraphs [0050] to [0059], [0066], [0072] to
[0075], [0082]; fig. 1 to 3
& US 9588284 B2 & EP 3029498 Al

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
be of particular relevance

to

“E” earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
08 May 2017 (08.05.17)

Date of mailing of the international search report
23 May 2017 (23.05.17)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,

Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/008307

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2015-022086 A (Nippon Telegraph and 1-4,6-8
A Telephone Corp.), 5
02 February 2015 (02.02.2015),
paragraphs [0037] to [0039]; fig. 12 to 13, 16
(Family: none)
A JP 2013-106135 A (Sumitomo Electric Industries, 1-8

Ltd.),
30 May 2013 (30.05.2013),
paragraphs [0032] to [0034]1; fig. 7

& JP 5842556 B2 & US 2013/0129292 Al
paragraphs [0038] to [0040]; fig. 7

& US 9244217 B2 & WO 2013/069541 Al
& EP 2793412 Al & CN 103931120 A

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




EERERA R

ERHEEE PCT/ JP2017/008307

A, EUORTD5TONE (HERFFHE (IPC) )
Int.Cl. GO2B6/02(2006. 01) i, GO2B6/036(2006. 01) i

B. #H&EZITo7nW

AR 21T o o/ NIRE R (EFRRSRT (TP C) )
Int.CL. GO2B6/02-6/036

B/NBE BN OEB CHREZ T - BICEENE D
HAREEAFEAH 1922—19964
H AREAREAFEAR 1971—20174F
H AR EE A 285N 1996—20174F
HAREBREEAFEAR 1994—20174F

ERRE CHEA LETT —F =R (T —F = ADATFR,
CiNii, IEEE Xplore

A U7 RS

C. BET L L8050 53Tk

ST SOk R %
B 5 Y — sk BIESCG RO OEFTAMET 5 & X1k, o ET @i o £ HRIED R &
X JP 2014-010266 A (BfXStk7 27 ) 2014.01.20, Be¥%[0022]- | 1-8

[0031], [0045]-[0052], [} 1-3,6 (77 I U—72L)
X WO 2015/133407 Al (B2 27 F) 2015.09. 11, Bx#%[0024]- | 1-8

9588284 B2 & EP 3029498 Al

[0033], [0040], [0046]-[0049], [0056], [X] 1-3 & US 2016/0187576 Al,
B [0050]-[0059], [0066], [0072]-[0075], [0082], [ 1-3 & US

W CHROBEICHMABIES TN D,

RF 772U —ZBT AR E S,

* BIEBObT TV —

TA] BICEEDH L CHRTIE e <, —IREEEMT/KEL R4
H oD

E] EEEEEOBBEE-IIETFTHL, EEHEEH
PIBICAREINZHO

[L ] BT RICRZZ IR 5 IO ST O 24T
AE L o ReBl a8 b 2559 5 72281 9
B30 BB &M

O] NERICX 23R, EH. BREIZERT 530

[P EREHBEARIC, DB O EROEME L 7225 HFE

D HDHIANE S-S0k

[T) ERRHEEA SO HRICAR SN TH - T
HEE & FET 2 b DTk BHOFEIE R

DBYREOT- DB HT 20D

[X] BCEED H 5 kT o T, MEE LA TR
OFFRMESOLESMERN I e EZ NS B0

TY ] BRCEED 55 kT o T, Yassik & o> 1 LA
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

EpSRE LT T L H
08. 05. 2017

EFRR AR OFEE H

23. 05. 2017

EEFHEME O TR B H TH
ARERTT (1 SA]P)
HWEESZ100—8915
HEHTRARENE=TH4% 3=

BHHITHEEE MEROHDHIEE)
o %
FEEHkE 03—3581—-1101

2L 5708

Wit 3295

BAPCT/ ISA 210 (HFE2~—) (2015%#1A8)




[E| B A A EEHERS PCT/ JP2017.008307

C (%) . PBIEY 5L 5N 5k

51 Lk TS
B — BIASCHNG RO O M AR5 & &3, 0T 5 ETOER FHREO B
X JP 2015-022086 A (HAEEEMKASH) 2015.02.02, B 1-4, 6-8

A [0037]-[0039], ¥ 12-13,16 (77 I U—721) 5

A JP 2013-106135 A (EAESR T MRS 2013.05. 30, Bk 1-8

[0032]-[0034], [X] 7 & JP 5842556 B2 & US 2013/0129292 Al, Et¥%
[0038]-[0040], [X] 7 & US 9244217 B2 & WO 2013/069541 Al & EP
2793412 Al & CN 103931120 A

HAPCT / I1SA 210 (H2_—Y0k%x) (20154 1A°)



	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Search report

