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(57) Abstract: In the present invention, a receiver convolves the real components and the imaginary components of indi-
vidual polarized waves in a polarization-multiplexed reception signal individually with impulse responses for compensat-
ing for the frequency characteristics of the receiver and a complex impulse response for wavelength dispersion compen-
sation, thereby generating, for each of the polarized waves, real components and imaginary components of the polarized
wave, resulting from the convolution, as well as phase conjugates thereof, as input signals. The receiver, for each of the
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polarized waves, multiplies the real components and the imaginary components of the polarized wave individually by
complex impulse responses, then adds together the products for the individual polarized waves, and subjects the results to
phase rotation for frequency offset compensation, thereby generating first addition signals, and multiples the phase con-
jugates of the real components and the phase conjugates of the imaginary components of the polarized wave individually
by complex impulse responses, adds together the products for the individual polarized waves, and subjects the results to
phase rotation in the direction opposite to the phase rotation for frequency offset compensation, thereby generating second
addition signals. Then, the receiver adds transmission-data bias correction signals to or subtracts transmission-data bias
correction signals from signals obtained by adding together the generated first addition signals and second addition signals.
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BRESITD, RROBEERA VIV AIEEh o, REDE - BEE—R
DEOEEEh, . hy,w hyyo W, TRTE, KT 71N EEROXRE
MDDHETS 2 ROY RBEKDDHES Sy 0d. UTOR (2) TRES

(o)

[#22]
Sz hep 0 0 0N fhax O Ry O\ /5.
(g?_(o htp 0 0) 0 hiy 0 @x<$g e (2)
Sp2 ] 1 0 0 hep O Jlhy 0 Ry 0 118y
Sy2 0 0 0 hgp 0 hy 0 B/ \Sh
EEHTODOHKIETI 30ANEANTEZL —HF—HEZEHKDS O DFERIRSN

BS 10’ ENT 5/HERNEDOEDCEREA 7Y bw,. @, AFET
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Sma. EXEBBRDXFERDDES S xs RTY REKDDESS s
iE. UIFOR (3) THRE S,
[0039] [%#%3]

o exp(foet) 0 0 0 Syz

B ) o

Sys 0 0 0 exp(—jwyt) ) \Stz

[0040] ®IC, BPD523—-1~523—-4(CHBiFd¥} EXKEHE. ADC53
1—-1~531—-4%pSE70Y My ROBRBSEESE | QMU RNSY
A, AF¥a1— (Skew) REEZERBLEXBEXRDOZEEREFESSxa K
VY RERDDSIEERES Syt 4 DDEEREA VIS AIEEhree I rx
. hryv gr,ZAWVWTH (4) THES,

[0041] [#14]

SX4 th GRx 0 0 SX3
Ske | _|9rx MRx 0 0[Sz . (4)
Sy4_ 0 0 hRy chy SY3

Sta ¢ 0 g;y h;iy St3

[0042] > T. BURLAXATHWEESBIEC,, iasxs CriasyZ2E®ET D&, X
RRRDDRIEB/RES S 4RV REND DRE/RES S v4ldR (5)
TRIENTES,

[0043] [#45]

SX4
Sta —_—
exp(jwyn) exp(—jwyn) - 0 0 Wi Wiz Wiz Wi\ /Sxo Cotasx
exp(—juyn)  exp(juwyn) 0 0 Wa1i Wz Waz Wz |[ Sy Chiasx
0 0 exp(juyn) exp(—jwyn) [\ war Wsz wsz was || Syo * Chiasy
0 0 exp(—jwyn) exp(jmyn) Wa1 Wiz Wiz Was/ \Sp, Chiasy
+(5)

[0044] X (1) ~X (5) HHE. REKS OILHBIT D XREERKDDREERES
SxsldE (6) DLDHIC, REKSOICHEITZYRERDTDODRZEERESS
AFE (7)) DELDITD,
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[0045] [%%6]

Sx4 = exp(jw,n) - (hge * hep * By % Ry * Syo)
+ exp(fwyn) - (hge * hep * Ryx * g7 * Sio)
+ exp(jwgn) - (hey * hep * hyy * hry * Syo)
+ exp(jw,n) - (hgy * hep * hyy * gry * S5o)
+ exp(—jwyn) - (Gre * hip * hax * Ky * Sko)
+ exp(—jwyn) - (Gre * Rip * Rax * 97 * Sxo)
+ exp(—jwyn) - (gre * hip * Ry * hiyy % S3g)
+ exp(—jw,n) - (gry * hip * By % gy * Syo)
+ Chiasx (6)

[0046] [£47]
Sys = exp(jwyn) - (hgy * hep * by * hyy * Sxg)
+ exp(jwyn) . (hRy * hep * Ryy * Grg * S;}O)
+ exp(jwyn) - (hgy * hep * hyy * hiyy * Syo)
+exp(joyn) - (hgy * hep * hyy * gry * Spo)
+exp(—jwyn) - (gry * hip * hiy * hix * Sio)
+ exp(—jwyn) - (gry * hip * hiy * gix * Sxa)
+exp(—jwyn) - (gry * ki * hyy * hix * Sio)
+ exp(—jwyn) - (gry * hip * hyy * 97z * Sva)
+ Chiasy =(7)

N

[0047] =EEOIb—L Y M SE#OTIYIVESHIESES 3013, ZEERES
Sxa. SyvaDEH (Real) D KUEE (Imaginary) D %2SET 25, T
T, ISILEFRTDE. I (8) RUR (9) LDk,
[0048] [#48]
Sxo = exp(jw,n) {ha hziR[Sxa] + hshppS[Sxal + hohZiR[Sys] + hazhghS[Syal} +

exp(—jw,n) {(hyhip  RISxal + hehip S[Sxal + hiohiG RISyal + hiahip S[Spal} + Chiasx
(8)

Syo = exp(jwyn) {hshgpRISxa] + Ry hz3S[Sxal + he1 hZR[Syal + hishhSISyal} +
exp(—jwyn) {hahip' R[Sxal + hghtp S[Sxal + hi2hip RISyal + highip S[Sy4l} + Chiasy
(9)
L, Rz ERBDOER%E, 3l (F. ERBDESERT .

[0049] Ad. KX (8) RUR (9) IZBIFD1VRIABERh ,~h gk, THW
DHTIDERTH .
[0050] *ZC T, BRATVHYIESULIEBIFAIL, Je—L Y NZEHK 7O b
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[0051]

[0052]

[0053]

IVKRK520) HATE4D0DEESTHAXRBERDD | (EFH) Mo
Es (X 1) RUQ (BH) KoES (XQ) EYRERSD | Ko9ES (

Y1) ROCQEAES (YQ) I LT, RROBDERA V/NILAKED

WINEhcp " ZBHAARESELERT D, EINFLERS 3 413, XRIEMK
DEYRERDDENETNICOWT, TDBHAAEIT > XRERDD |
BAES (X 1) RCQEDES (XQ) &YRERDO | lafEs (Y |
) RTCQEAES (YQ) & ENSEFNETNOMEHRE (con j) ZEH

S2ESEDEE8DDANEHD,
B2k, ERTVVINESUIEIADERHNTHD, M2ICR-ITERTY
S IVESUIBERAIZ, M I MOZEILBE L TEMET B, BRTIIVILESL

BEAK, X (8) RUR (9) KEDWTREESEZERT S,

BRETFYIIESNBIFAIZ. ADC531—-1~531—-4c&Y5Fy
HIEBSICEBRINXREREOZEERES Sx s DERHKD X | RUELHK

2XQE, YREDOREERESS v ORBEDY | RTCEHXDY QL%
ANY B, BERTVIIESNIEIRAIL, EHEXDX |, BEHHSXQ, X
BRDY | RUEHERDY QDENENICH LT, REHS O DRIREUE

EREETIA VNIV AREEFEROPFEEROERS VML AREh .y &

BEHAH, FREA 7ty MABRMABLEEGEEZRYT, ChICEY., XRERK
2. YRERDETNETNIZOWT 2 DDERESNIEHATINS, WT, &
AT IHIINESUIBEAIZ. 2DDERESENTNOMBEHZZERL.

XRERORCY RERSEZTNZNRICOWVWT, EERLX |, EHRSXQ

 ZEEDY | RUBEBXDY Q& ENSENEFNOMAEHZEEDE8 DO
EEEANETE, TNITLY., RERS ODEREFLHFS 24T, K77

AINMEERIORVZEME OTE LA URTAY MIMA T, EEH#1
OTHELEI QA UNSYZAR I QL—VEAFa—., | QFFEE141—
1. 141 -20DNRAF7RATNEZENICAHET 2 EATREICARY., ZE

EsrEmE{LIND,

BHMICIZ. BRT IS IESLERAK. XRREDDRIEERES R
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[0054]

JDEHERDX | ICZEHS ODERBUSHERMET 214 VNIV RBE hex,
RORRDBHEERDOA VNV REEh 2L, XREKRDDZIEERE
EBR,OEHRD X QICZES O DERBISHE A HET 21 V/ULRR
Ehex o RCERDPHHEEROA VIV RABEhcp 2T, AKRIC, 'R
TIUHIEBSNEBEAIL. YRERDODZEERESR L OEHHRSY | IC
ZIEMS O DREIREUSMZRET 24 /UL RINE hry | RURR D EVEE
DA VINLVABEEhcp 2L, YREKDDZEERESR v OBEHXS
YQICRERS O DEIREUSMZFMET 21 /UL ZABE h vy RTIRRDE
BEROA /NI AREh o 2T, ERTIIIESNREBEARK. ZE
H5 ODERBISMARET M4 VL ARBRTERIEHERD 1 /8
WRABEDNBEHFAFTFNEHESX |, BHERSXQ. REEDY |\ EHW
MY QDENENZEA4DICHIKRL. DIXLAE4DDESDIB2DDES
ZEDFEFBEHFILES 34ICAAL. BRYD2DODESEMEREREFESIC
ZHLCEBEILES 34ICANT 2,

BNELERDS 341k, 41 Y/ RIEBEh  DNEHFATNAERRSX | &
AVRNWRAREh s PEHATNIEFRDXQE, A VLR BEh DB
HFRAENTEBRDY | & A VL REEh 3 HBHFAEFNEHRDY
QEEMELL%. AR A 7y hexp (jJw, (n/T) ) #d, n
. YURIVER. TIRYVYRIVOBRERYT, S50, BENFELERL 34
& A VNIV ARBE h DB HFAENERRDAEREX | *&0 42/
AINEh DEHATNEBRIUEREX Q& 41 VSV RGEh B
BAHRAFTENLEERHRDMBEREY [ & A VNV ABREh L, BNEHAENE
BEROUEAEZY Q*EZMELLE. BREA 7ty bexp (—jow,
(n/T)) %#HEd, BIHEEFLES 3413, ARBA 7ty hexp (jw,
(n/T) ) PEINEMEESE, BREF 7Yy bexp (—jo, (n
ST) ) DEINEMEESEZMEL. XREERSOEZEES 2T, #
INELERE 3 413, BONLXRRHRDDZERFSIC. XRERID/NA T
ATNEXF vy U ENTEZEODERET I NATIARMEFSCxEME (X
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[0055]

[0056]

[0057]

HE) L. EAWEET o XRERDOZERESXrsiy (n) 283, 7
Ty EYTES 361E. BIEESXrsie (n) KV VRIVHEEToIER
BONLREBSX "reig (n) ZHAT S,

—h. BHHFEES 341, 1 VLR BE h  BAEHAENREEKD X
L&, AV RAREh  BEHFAENLEEBRDXQE. 1 V/LRIGE
WDBEHFAENAEEHRDY | &0 A VL AREh s BBEHAATNER
BKaYQ&EzMBELER, BEBA 7ty bexp (jw, (n/T) ) %S
T, XISIC. BINHLES 341, 1 VNV ABREh ,HNBHRAFTNIEZEH
PREEEX 1 *&, A VNV RABEh . DBHAATNERR DA ERE X
Q*&, A VNILAIEEN | ¢ DBHFAZTNAEHRRDMUBREZY | &, 1~
PNIWVABEh 1 DBHRAENERRDUEREY Q* & ZMEL L&, B
A7ty bexp (mjow, (n/T)) ZEd, BLFLEHL 3 4i1E A
EHA 7ty hexp (jw, (n/T)) PEINENEESE. BERES
Jtvhexp (mjw, (n/T)) FEIhNBEESEENEL. YR
ERDDOZEEST=2E5, BEINFLED 341K, BEonYRERDDEE
EBIC. YRERDDONATATNEF vy oIV T BODEET—45/34
PABEEBCvENME (NIERE) L. EARBEET > XRERD OZE
BB Yrsis (n) 2183, TV EVIJES 3 61E. ZEEBEBE Yrsis (n)
WO VRIVHIBE T TERBREBONLZEEBSY " rsis (n) ZHANT 3,
BE. EROBMBEROERA VL RIEEhcp . A VL RGEh  ~
h e B BAEEAT7EY bexp (jw,,./ T). exp (—mjw,,./
T) . exp (jw,,..,//T). exp (—jw,,/T) IZEEHNDENIC
THING, TEHEE 0. ChHDEZEBEDOAREICLYEET 5,

BE AVINLVRAREhrxiv hexas hryiv hryoDEHAHE. K1
IR T 70 NIV REESES 3 2 DMNEBICHIG L. RROBGEERBDO A >~
RIVABEh cp~ ' DBFAMILIERDBFHEEES 3 3ONBICHBT %, 1%
EF—9/NA PABERFESCx. CyOME (RILHE) (&, BREBKRUHGIE
Z 7ty NMAEEERS 3 5 DHEEEICHIRT B,
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[0058]

[0059]

[0060]

[0061]

B3 . REREMERWERTY I ESLBEEBOBKRNTHD, K3
ICRIBRTEH, ZERICBVWTELS | QI VNS VR - AFa—%HE
ARETHD, LHL. BREHLI X2M I MOFLFTHR., EREFEDIHIR
WCERA 7ty NRUOMEL 7ty MIEELELBSE. EEHFTELLER
EHEMETERY, BETIEL, BEICLELRY YT (h) OFE RA
BOE) ITHART, ANESORTEILFEADOH)IAELTWS,

BFEMICIE. XREOZEB/RESS . R (6) ITRTLIIC. BR
E5Sxos SyoRUVEDHES (0% Sy *ICERDZERA VW AREEZE
HAH, FREA 7Y hexp (jw,n) Xidexp (—jwyn) &%&
U7 IRiT 7% 8 ADERIEE /N P RAIEC o (xDIMEICE > TRIRTE S,
BRIC. YRROZEERESSvald. R (7) IKRTEIIC. BRESSxo
. SYoRUZTDHBKSxo*. Sy *ILERRDIERA VIV AREEBHAH.
ARt 7ty hexp (jw,n) Xidexp (—jw,n) #FLMIL
1R 8EDERIFE/NATRAIEC,, i sy EDMBEICE > TRIRTE 2, BRI,
THRRX (5) OLHIC. 7714 /GIRRICZELEREZEESIE. 1
G EDMIIRERIAW 1 1 ~Was&, 2DDNAFRIEC, 255 Chiasy &
TRIRTED, K> T. BRES S, 0. Svold. BEEFRESS . Svukk
VCEDHEZES (0% Syo*lil. EREOEREA 7y bR, EHL1 61F
DEBZAVINNVABEh 1 ~h 1 2BHIL I ETREARETH S, Lkl
EDIS, AVRILRABEh , ~h ld THWOHETHNOERTH 2,

LLant s, BI3ICRT & 5 Rk @A LEBxTIE. & (5)
ICEWT, ARt 7ty bexp (jw,n) OHEZELLETILERV
TWB=H, —FORREA 7Yy hOAEELT. exp (jw,n) S,.,
.exp (jw,n) Sy, &FDHBZEexp (—jw,n) S,,*. exp (
—jw,n) Sy, EOAEFEL> TEFESERELTWVWS, £2T h
g, xCRIEINDIZEHD | Q1 VNSV ARVAF 2 —II@WIEABETH -
fehh, EEHTOEMIFHETEA,

B4, BERFELLEBEOREICAT2ERERERIHNTHD, M4 (a
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[0062]

[0063]

[0064]

) . EEREMERWZERICBIT2ZEESOIVRIL—Ya v iR
L. B4 (b) & AEEFEOZEHS OILHITZZRFEESFOIVRYL
—>avaErRY, ZEEBIE. BERAHM1360ps,/ nmOY U JILE—
K774/8 (SMF) 280 kmmELARELZET1 6 QAM (Quadrature
Amplitude Modulation) E5TH %, FIREA 7y ME 160 [MH z]
Elfk, T BEMAZF1—ICOVWTIE. X1 —=XQ%10 [ps].
YI—-YQ%25 [ps] &L7.

B4 (a) IZmnT LI, RERMEBVWAZEKTIE. BRBNANITR
DTNDORHEDD., OLEOEADFK>TWS, BER (Bit Error Rate
By RRYK) (&, 7. 4X10-4ThHo7, —AH. M4 (b) ITRT &L
. REBHEOZEMRS O TIE. EAFETEHDRWNMESEBZ &N
TXE/, BERIE, 1. 3X10-*ThHY. RERMEBVWLEZEHRLY B
B -7,

FERORBRBERN S, AREHEBICLINIEL, RESRMTHBETERL
ERBNATRAOTNOHE (O LBOEH) 2HREL. EAERTEAD
BWNMEBERBLIENTRTHD N5,

FEWNT, AFEBEDE2 DERFEICOWTHEAT %, MRIE LAV, B
2 DEEMETIE, RESEESHFEEMICNSGE (N22) ShABEK
DWTCEHEY %, ARBHEDOT VI ab—L Y MEEEY AT LDER
A 27 LEEIE. RTICRTE 1 OREREOTI4ILaE—L Y M
BEVATLT ERKTH D, ARFEHEOTIHIaAE—L Y M EEEY
2T LD, MVUICRTTFIVINAE—L Y M EEVRTL T EERDRIE
. EEHT ONERMICNSEIN L RESLEES 2 ZEET 2R, WDME
K2 ORUWDMREER4L OICINA. E— REDRBREDEHLE - o
BMAOTNAZANMEAINDEIR. RO, ZEHEE0ICBEVWT, X700V T
VRE20N\ERSERSEEIN. M| MOZ{LSE (HRTVYILESL
HERA) DANBLCERS V/ILAREDOHA 1 6 N2(IZEML., NHEOR
BEEESHIERINZIRTH S,
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[0065]

[0066]

[0067]

TEEMNICNSEINAREZERESE. A JIULFAT7 774397
WFE—RFICLYZEKS OILEEINS, TE— FENOEEZERIEIC
BWT, E£EBORX (5) EEKICLT, 4 NX4NDOTIN &Y EZER
HEDGERDIAEEZTRRT I ENTES, LEF>T. LEKROM I
MOEBRICHITDERA VL ARBZOHE%E 1 6 N2&ThIE, THEZER
EDHZBEICEWTH, EERTELCALEA42ZERBICHITE2TVVILESN
BTHETREICAD,

BHEMICIEK. BRTIIINESLIEIBAIL. UTOLDICEET S, H7
OYhIVRE200HAT2 i HEB (i 11T UENUTOEE) ORES
EZEESOXREENRDD | KPESEEHXL X | (. QRDES % EHK
AXQ &L, YRERDD | RAESZRBHDY | (. OXRDESTEZER
M2YQ &F 2, ERTIVVIESUERAIL. | BEORESEZERES
DEHMAX | i BERSXQ . EBHSY |0 R ZHHSY QD
FRENIC, ERDICISLCT. SEHORRBEEAHET 21 V/ULAUR
ERVCEROBHEERDOERSA VAN ARBEEEHAL, BRTIVVIES
MIBEBA 1L, BHAADITONLERRIX | (. BEXIX Q. EBHD
Y. RO, BEBEDYQ OFNThE 4 NEICDIKRT S, BRTHI
ESNEEAIG, DIELEZ4NEOESDI B 2NEDESZEDEIEL
ZLEE534ICAAL. BYD 2 NEDEES%=MEHRZESICEE L TEIG
FBEE 34ICANT D, EHHHSX | . BEHSXQ,. ZEHSY | .
BENRDY Q, ENEThOUEHSE, EHEHSMAEHEX | * BEHRI M
FHEX Q,*. ERROMEREY |+, EHEROMAERBYQ *&T 2,
RHEAX | BEESXQ. EREDY |, BEEXIY Q. E¥XD
fIARFEX | . EEEOMARBZEX Q. EREOCMAREY | RV
. EERAOMEREBYQ *HSMRZ2NEDHEETAETRIE. NEDRESE
SEGEBSOXEERDRTY REXRDICHET 5,

BEIHNFEEES 3 41d. 2 NEOERBEOX | 1 ~X | v EHEEHSXQ,~X
Qne BERDY |1 ~Y Iy BEERZY Q~Y Q. EHRAGIAEHEX |
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[0068]

[0069]

PR~ X k. B MEREEXQ *~XQyr. EHXOMABEEZY | *~
Y I vt EEEOMAHEZEY Q *~Y Qu*rDEFNFNIC, 1 VL ARE%E
BEHAL, BRDROEMEREBICEFATA VLR REIE. 4 NX4N
TRINER (5) OITIWOHTHOERTRIND, BHFLES 34
k. BREZESEESOREIEIC. BRERUVERDICH A N
ARBEDNBHRAENLEZHRD X | 1 ~X |y BEESXQ~XQy. EH
MY | ~Y |y RO BEEERDYQ,~YQuam&EL., BEBA 7ty

NEERODOAMELEZREL CTE—NEESEEKT 5, BRI, BEINFLER
534k BREZEZEFEESOREIEIC. ZHRERVCRMABEREZICEH L
oA VISV ABEDBHA AT NI EHR A UEHEX |~ X | . B
DAUEHZEX Q¥ ~XQy*, EHRAMEHZY | 5 ~Y | ¥ RO, B
ROMMEREY Q *~YQ*2MEL. BREA 7ty NEEROAMEEE:
ERBEOMMELEEEZEL TEMEESEZENRT 5, BLFIILERS 3 413,
FRELZESZFEFEETORREI LI, ERREICODWTENRINLE—NEES
RUEZNMEESZMEL(ZEFEES2E2 &, EREOEFET—49 /517
AMEESZME (XIERE) L TEAHEZITI,

LGB LEEREREICEINE,. SERNMEASESUIEREIL. F—F
EERE. ANESEREE. HbEfe. ERELE4HBA 2, SEMHN
SUTNWNE—RIFANGERORESEGS 2XET2HE. HIZE. B
SBEEIT VY IIESNIBEES 30 THY ., B—AEME7OY AT
REEIESRS 3 2 RINEROBAEMHEES 33 THY. ANESERBILERSD
BHEERS 33 THY. FEITHEREFLEE 34 THY., E_HEILE
SRR OMIARA 7y NEESE5 35 TH B,

E—RENRIL. BEZEINLZEESOEREOERHKD R CEHKRD
DENFNIC, ZEBOBRBISEARHET 1 VL ASERTERDE
FMERDERM VNIV RGEEZEHAADL, ANEBEEERERIE. BREIEIC
 BHAXDMTONREROEHND R OEHH D EBHAADTTONE
EREOEBEDRVCERRD TN ETNOMBEZEEANESE LTER
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[0070]

T2, Fid. SRMEIEIC. ANEBLEZThIER/EOEHAHO RV
EERDETNTNICERSA VLN RASBERELEZOBMEL. ILICEAR
WA 7ty VEEROMELEZELZE—NEESE. ANEBEBICEEN
2ERERDOEHX D DABHEBERCERRD OUBEHRIEENETNICERA
NIVAGEERELOBMEL. ISICERBA 7y NMEEBOAMED
BRE G W DONECEEE L E_MBES S 2ERT 5, ERERIE. $
—NEEESLEZMEFSEZMELLESIC. EET 9/ 7 AFEIER
SEMBEXILRET 5.

HBdWIE, EEUBEEEZREADZTERIE. EEANICNZEINLERS
EREESEZET D, F—HEIRIE. ZEMICN (NIZ2ULEDEH) %
EXNAREZEZEESILETFNIEREOEERIRVCERKDD TN
ZThIC, SEBORBBSHEZHET M4 VL RABERTERSHHEER
DERA VNIV ABRBEEEHAD, ANESENREIZ. NEOREZERE
BEEEINTNORREIELIC. NEBDORESZEZEFESENETNDEHAHS
PITONERREOERH S RUCEHRD ENEORESZESEESETNE
NDOBHAHDTHONIBREOREBRD R OCERHD TN ETNOMEHE
EEANEBTELTEKRT S, ChilLY., BRESESEEFESORERSD
&I, SBNEDESNHANETE LTEKRIN. XREARVY REKDH
5151 DDRELZESEEFESICOVWTE. 1 6 NEDESHANETER
%, FHIZ. NEOREZEZFEESEINTNORREI LIS, ZREIC
DVWTERINEANGEBILEENZ2ZREDOERK D R UVERKDENTE
NICERA VWSS ERELLEOEMEL. ISICEREA 72y M
EROAMNELEGEZEL CE—MEFSEZ4ENT %, F/. FEE. NEOD
REZESZEESETNTNORRETEIC. EBRICOVWTERINEZAR
FERICEFNZNEOREDOELKS DUEHRERCERKDOMUEHEE
NETNICERA VNV ABEERELLZOSMEL., ISICARBA 7Y
NMEEROMELER S EFOMELEGEZELEE-MEGS L EZENT 2,
BE_RMERL. NBOREZEZEES TN ThORREI &IC. BEMRIC
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DWTERINE—NEESEBEZMBEESEEMELLESIC. #EET
— S INA T AHEESEMEXILRBET 5,

[0071] 7ad. BEHRA VNV ARBER, BNICEFRING, T, EZHEDRIE.
EET—9 /1M TABEESEFEISHICMBERILRET %,

[0072] LlE, CORBOEFEFEICOWTHEASREBL TEHERLTEAEDS, BF
MR BRI C DREMEICIRON 2D TIEAL., ZORBOEE#2MHL
BWEIEHODORETELEEN D,

5 DA
[0073] 1 -4k —L Y N GEEVRAT A
(IOREeI =y

2 0---WDM& s
30-H7 74 /MREE

31 - JHIBIESR

4 0--WDM%iEes

5025k

1 0 0---EfEEB
110-FTY9IIESNIEER
1115 ER
1123y BV TER

113 ML—=VJESHEAL
4> LYY JRIFHREERL
5 R ERE
116--FEER
117-1~117—-4FJ9)—T7F+O7EH#E
120ZEHF RS A8
121—-1~121—-4-7vF
130-¥R
140-EEEYa1—I
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141—-1, 141—2-| QLHEE

142 (REEKE

50025

510 FERIRAIE

520--%7AOY IR

52 1 - {mEoHBESER

522—-1, 522—-2-%90BNAT)y NATS
523—1~523—4--BPD
524—-1~524—4--F7vS

53 0--FIHIESUNIRER
531—=1~531—-4--7+O/-FTI9IEHH
532--70Y TV REEER

53 3--RROMMEES

5 3 4 - BiHELER

535 - EIRBROMEL 7y MEES
536-FvyEVIER

537-—8E5E
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[55KIA1]

[553K1R2]

55 KIR3]

sR K D&

RESEIN-ZEESOEMEOEERIRVEBRLDOETNE
NIC, SEROBRBUSHEEZBET 21 Y/ ABRBERERR D EHE
EBROERS VIV AREEZEHFACE—RERTY T&.

BEREZEIC. BEHAHFDTONh B REDRIGEERK D R CHIE
RS & BHRABDITHON B REDAIEDEBK D R ORIEEEHK
DENEFNOMBEHREEZANETE L TEXRTE2ANEBETERRT
v e

FRBEZEIC, AIBANGBICSEN 2R REDRIGZERK D RV
RIEEHA D TN TNICERSA VL RAGEERELZOBMEL.
ILICAREA 7ty MEBROAMELEGZELZE—NEES &,
AIEBANBRICE TN 2 X2 REDRIGEERBN D ORIGCAAERE R VR
SEEBND ORIEMEREEZENTNICERA VNI ARBEZRE L
DEMBEL. XSICEREA 7ty MEERORIGEEMABLEER & D
NHEOEEEELAEZNEESE 24T 2FLLRTY T&,

BREZ IS, RIEEE—INEES LRIRREZMESSEZMELL
BEIC. EET 9N ATAREESZMEXILBET 2E_RER
Ty TE

=BT S EFUIEAE,

AIEEZERIZ. AESICLYAIRRESEINLZEESEZET
3.

FAKIE 1 ICEEOESUIRSE,

ZEMICN (NIZ 2 EDEE) SESNERRZEZEESICE
FNEBRMEORBRDRCEBRSDENTNIC, ZEHOBRK
HEELRBET M VNIV ABRBERCEROBHEROERS /LR
BEEEHFACE—HERTY &,

NEORIRBMELZEZEESETNTNORREI & IC. NED7FIE
REZEZEFEFSETNETNOEHAADNThON R REDRIGEEEENK



WO 2020/175014 24 PCT/JP2020/003727

[55K1R4]

[E53KIR5]

ARUORIBEHRD E NBORIEREZEZEESTENTNLOEHA
HBITONERROBIEERH D R CRIEZERK S T TN OAE
HIEEEANBESE L TERTIANETERRTY T &,
NEORIRMELZEZEESETNTNORREI LIS, EmMEDH
RBANEBICEFNIBREOABERXD R URIRBERXD ETNE
NICERA VISV RAGEERELEZOBMEL. ISICAREA 7t
v NMEEROUMELOEGEZRE L LE—INEES2EXT 2UIEE, NE
DHIBMELZEZEFEESETNTNORREI LIS, EMEDRIZEZEAN
ERICEEN B RROAIGCERN S DRIGCAAHE KR U FIEEE K
DORIBMEREZENETNICERA VIV ARBEEZRELLZOBINE
L. SSICEARSA 7ty NMEERORIGEEAMELIE & ¥ O 48[l
ERLEBEZNEGESE2EMRT 2B EA2TOFCRTY &,
NEORIBREZLZESEESETNTNORREI &I, ZRREICD
WTERIN RIS —INEESERIEREZMEESEZMELLE
B, BRET YA TABEESENEXIIRET 2E_HEXT
v TE

=BT S EFUIEAE,

AISSERA VLA BB, BIMICEHRI N,
RIESSE—MERT Y TILBWTIE, RIEBERT — 9 /N1 T ARER
SEBELNICINEXILRHET 5.
FEXRIE1ALEREIOWTNA—IRICEEHDESNIES A,
RREZEINLZEETOERMEODERN I RVCERK DD ENT
Nic, ZEROBRBREEZHET 21 VUL ZABRERTRRD B
BROERA VNIV RAISEEBHACE—RETE.

BEREZEIC. BEHAHFDTONh B REDRIGEERK D R CHIE
B & BHAHDITON IR REDORIEEERK D R ORI B
DENENOMEREEZANBEESE LTERT D2 ANETERERE



WO 2020/175014 25 PCT/JP2020/003727

[E53KIR6]

FRBEZEIC, AIBANGBICSEN 2R REDRIGZERK D RV
RIEEHA D TN TNICERSA VL RAGEERELZOBMEL.
ILICAREA 7ty MEBROAMELEGZELZE—NEES &,
AIEBANBRICE TN 2 X2 REDRIGEERBN D ORIGCAAERE R VR
SEEBND ORIEMEREEZENTNICERA VNI ARBEZRE L
DEMBEL. XSICEREA 7ty MEERORIGEEMABLEER & D
MHEOEEEZELEEZMEES 24N T 2F/LER &,

BREZ IS, RIEEE—INEES LRIRREZMESSEZMELL
BEIC. EET—INATAREGES ZMEXILBRET 2 E_HES
&L

iR Z 2 EENEREE,

ZEMICN (NIZ 2 EDEE) SESNERRZEZEESICE
FNEBRMEORBRDRCEBRSDENTNIC, ZEHOBRK
HEELRBET M VNIV ABRBERCEROBHEROERS /LR
WEEBHFAGE—HEIE.

NEORIRBMELZEZEESETNTNORREI & IC. NED7FIE
REZEZEFEFSETNETNOEHAADNThON R REDRIGEEEENK
ARUORIBEHRD E NBORIEREZEZEESTENTNLOEHA
HMTON B RROBEERND R URIEERKD T TN DA
HEEEZANEBETE LTERTD2ANETERIB L.

NEORIRMELZEZEESETNTNORREI LIS, EmMEDH
RBANEBICEFNIBREOABERXD R URIRBERXD ETNE
NICERA VISV RAGEERELEZOBMEL. ISICAREA 7t
v NMEEROUMELOEGEZRE L LE—INEES2EXT 2UIEE, NE
DHIBMELZEZEFEESETNTNORREI LIS, EMEDRIZEZEAN
ERICEFENDEREDOAIGEERN D ORIGEAIAEIEE K URIEE EBUK
DORIBMEREZENETNICERA VIV ARBEEZRELLZOBINE
L. SSICEARSA 7ty NMEERORIGEEAMELIE & ¥ O 48[l



WO 2020/175014 26 PCT/JP2020/003727

ERELABZMEES LMY 2UEBE 2175 F il e,
NEDOHIEREZEREESTNTNORRERI &I, ERKICD

WTERIhRIERF—MEES LR RF_MEESEeMELLE

SIS, EET—INA T ABEESEMEXILFEY 5B _MERE

ZlRADESNERE,
[553KIR7] EEME,. BKIEDS XIEBEKRIFECICEEHDESNEREZET X

EMEERZDBEL AT b



1/4

PCT/JP2020/003727

WO 2020/175014

[E41]

perill |

2-228

MWBERE 016

S
£y

E069L

l\t“.«h%\/\ <

d7Td7ocK

4

| —1-ggs | 168

/
cLr

ACN eI | BRY

0¢q

A

Momu__m ﬂnma
Ll —r—2¢-€28

1N

ad4d

J

[ada[dda]ada}~—1-£g5

N IV VAV i i

®0T 00
oav | oav

CINIRON
oav | oav

I T X I

S FT T~

¢-v¢s

T~ -1EG

|

? v Vv v

| BIT@A~<TIoC |
_

| smEemoEy |
I

| #asam |
I

IREIANGAC BT
NHERE

e

¢-1€G
¢ES

3

Y

r€EG
TPES

T6ES
TV

_ YT =

9€g

_ BEE 1LES

m N
00§
00§

(g4 AZ &=

v
.«-110004LLook0  OE€G

™ME=

- 006

~—08

3%

1€ 1€

—l\’_\\

33

c-lyl

045

443

)

(FLEIA)

W—ToTEY

A
——

Nﬁ%mmﬂc_

o =
)

(e _.AS
(FEX)

R AN

b—L117
e—L11

AN

00—
00}-—
001 —

0l

0
ovda

oIy
ova

(A)
ova

[(30%9)
ovd

BEL

|

+

1At ZE 2

i

| E R b
[

EYmsE——N

_

BerAc2

L

_
il E=

H

)
—
|
™~
—
—

i ) »(»\M\NA:
~9L1

-+«110001110010
lig~e AZFE




PCT/JP2020/003727

2/4

WO 2020/175014

[242]

ik \f

(u)Brsuy i

N
\ %

(WP

A

X0

i \f

(W

(wPriy

bz YEE




PCT/JP2020/003727

3/4

WO 2020/175014

[E43]

_ . Pany W\n [CTy | , .

) m.wm.m\ﬂ EY[F Aﬁ& Su.M\ﬂ N A: SQ dxe LB ] O>

Wﬂ ﬁJA —E __ “
L=
[y ]

1=
A
li Fan =*m[] dxs
(g = gy sy § &)

! =
L]

= wE

SEVEE

oX|




4/4

WO 2020/175014 PCT/JP2020/003727
[E24]
o ~




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/003727

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl. H04J11/00(2006.01)i, H04J14/06(2006.01)1, H04L27/01(2006.01)1,
H04L27/38(2006.01)1i, H04B10/2507(2013.01)i, HO04B10/61(2013.01)1

FI: HO04B10/61, H04J11/00B, H04L27/01, H04L27/38, H04J14/06, H04B10/2507

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl. H04J11/00, H04J14/06, H04L27/01, H04L27/38, H04B10/2507,
H04B10/61

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

Published examined utility model applications of Japan 1922-199¢6
Published unexamined utility model applications of Japan 1971-2020
Registered utility model specifications of Japan 1996-2020
Published registered utility model applications of Japan 1994-2020

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.

A Us 2011/0150478 Al (WINZER, P. J.) 23.06.2011 1-7
(2011-06-23), entire text, all drawings

A FLUDGER, C. R. S. et al., Transmitter impairment 1-7
mitigation and monitoring for high baud-rate, high
order modulation systems, 42nd European Conference
and Exhibition on Optical Communications, 2016,
entire text, all drawings

A WO 2012/108421 Al (NIPPON TELEGRAPH AND TELEPHONE 1-7
CORPORATION) 16.08.2012 (2012-08-16), entire text,
all drawings

A RIOS-MULLER, R. et al., Blind receiver skew 1-7
compensation and estimation for long-haul non-—
dispersion managed systems using adaptive
equalizer, Journal of Lightwave Technology, 01
April 2015, wvol. 33, no. 7, 1315-1318, entire
text, all drawings

& Further documents are listed in the continuation of Box C. & See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
c1teq to establish the _ppbhcanon date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
01.04.2020 14.04.2020
Name and mailing address of the ISA/ Authorized officer

Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

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



International application No.

INTERNATIONAL SEARCH REPORT
PCT/JP2020/003727

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category* Citation of document, with indication, where appropriate, of the relevant passages
A Jp 2017-158028 A (NIPPON TELEGRAPH AND TELEPHONE 1-7
(2017-09-07), entire text,

CORPORATION) 07.09.2017
all drawings

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



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/JP2020/003727

US 2011/0150478 Al 23.06.2011 (Family: none)
WO 2012/108421 Al 16.08.2012 Us 2013/0308960 Al
entire text, all drawings

CN 103460659 A

JP 2017-158028 A 07.09.2017 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)



ESl T [ B R R 5
PCT/JP2020/003727
A HHORTL2 U008 (ER&STI8E (I1PC) )
HO4J 11/00(2006.01)1; HO4J 14/06(2006.01)1; HO4L 27/01(2006.01)1; HO4L 27/38(2006.01)1;
HO4B 10/2507(2013.01)1; HO4B 10/61(2013.01)1
FI: H04B10/61; H04J11/00 B; H04L27/01; HO4L27/38; H04J14/06; H04B10/2507
B. FEZITH> 705

AEZT > 2 NRER (EERGFOH (1P C) )

HO4J11/00; H04J14/06; HOAL27/01;

H041.27/38; H04B10/2507; H04B10/61

BNEERIUANDOER CHEZT27-0BHIZEEN LD
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20204
HAEEAFTRERAHR 1996-20204
HARE BB ERHEAR 1994-20204
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

C. B % 23 515 STk

31 A Sk D e N ET %
BT — FIASCEE RO—MOEMmRPEEY S & Sk TOBEY SEROHRR SR DR
A US 2011/0150478 Al (WINZER Peter J.) 23.06.2011 (2011 - 06 - 23) 1-7
LXRH
A FLUDGER C.R.S. et al., Transmitter Impairment Mitigation and Monitoring for 1-7
High Baud-Rate, High Order Modulation Systems, 42nd European Conference and
Exhibition on Optical Communications, 2016
LXRH
A W0 2012/108421 Al (HAREEZEBZHMRA 24 16.08.2012 (2012 - 08 - 16) 1-7
LXRH
A RIOS-MULLER Rafael et al., Blind Receiver Skew Compensation and Estimation 1-7
for Long-Haul Non-Dispersion Managed Systems Using Adaptive Equalizer,
Journal of Lightwave Technology, 2015.04.01, Vol. 33, No. 7, 1315-1318
LXRH
A JP 2017-158028 A (HAEZEZFEMAN L) 07.09.2017 (2017 - 09 - 07) 1-7
LXRH
[ criow: xic e scmssize s htn s KTV R T 7 20— TR B AR S5,
*  BIAXEOAT T — ‘T’E%&@EX@%% g ”ﬁ;m#;mf?ofﬁﬁtﬁ
‘F’E%&@E%®&@it@%ﬁﬁ%%ﬁ\E%&@EM%K “X RICEEDH DT H o éﬁiﬁ®&f%%®%ﬁf
RNRINED MITESEN RN EF R ba”b
‘T’@%%Eﬁ’“i%kﬁﬁ%iﬁiiﬁmiﬁ®%ﬁ “vr RRZEED H D IETH Xﬁt%@l%t@iﬁ
AFMDRFRR IR % K13 2 7201281 T S50k zm Z®\§%%KZGTE%?% éé ko TSR
£19) WEEZLNDED
“0” OBEICL BB, A, BREFIZERT 50 “” F—/8FY F 77 20—k
‘?’I%ﬁ@ﬁwf MOBEMEOEIROEMR Y 22 BEOHD
Bz I N R
EERHEEZ7TTLUAZH ARG O F%KH
01,04, 2020 14, 04. 2020
ZA RO H TR HHRODHLBE RFFHTEEE)
H AR R (1SA/JP)
T100-8915 S #ERY 5K 1211
H A
HEHTRHEENE=TH4%3 5
EEE RS 03-3581-1101 AR 3556

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




E R E B SRS
{0 ) — 7 [55
ATV R T TRV T SR PCT/JP2020,/003727
5| F SRk NFEH N5y b7 73D =3k NFERH

Us 2011/0150478 Al 23.06.2011 (773U —=R1L)

WO 2012/108421 Al 16.08.2012 [IN 2013/0308960 Al
BXEN
CN 103460659 A

JP 2017-158028 A 07.09. 2017 (773U —=R1L)

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

