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Abstract

Abstract

This research is communications network access network applications, development
of passive optical network based on FTTH technology, system design and implementation.
PON is a passive optical network system in the so-called "last mile" in the lack of
bandwidth solutions. Home users to get fast Internet access, high-quality video, video
conferencing, real-time games, HDTYV, telepresence and other video services, network
access bandwidth of a higher demand, PON provides this solution.

Passive optical network based on FTTH technology, system design and
implementation, in FTTH network construction, according to the scene quickly to business
needs network planning, ODN deployment, to achieve voice and data service delivery,
security planning, network management business issued and so on. Not only improves the
speed of network construction, enhanced service levels, effectively reducing the
complaints, seize market opportunities and other great significance.

Paper, for the operators in the early deployment of PON networks, the construction of
the network planning, service design, service deployment, equipment selection, testing and
other aspects of business analysis, design and implement a high bandwidth, fast
implementation, rapid service design and issued business systems.

This article describes the PON concept, characteristics, origin and development, then
introduced the use of PON at home and abroad, the Chinese use in FTTH PON networks
and the need to do on the design and implementation analysis. PON and some of the key
technologies involved are described.

Article focuses on business planning and overall system design data, design and
Implementation of service configuration to describe the plot of a high-end business needs
analysis, business system data to begin the planning and design, including bandwidth
planning, IP planning, VLAN planning, voice business planning, security planning and
ODN planning, network planning data, OLT data plan, ONU data FTTH business planning
and configuration.

Finally, the system is tested. Some of the common faults found in a detailed analysis,

and the solution is given. PON passive optical network system through an upscale district



Abstract

in the successful implementation of the district to implement rapid deployment of PON

networks, high-bandwidth networks and future prospects.

Keywords: PON; FTTH; Broadband



H X
B BT B oottt -1-
1.1 T T T R oottt ettt -1-
1.2 B I A TEIIR oottt ettt -1-
1.3 oy v -~ SRR -4-
1.4 T LA oo -4 -
BB Jo BRI B T o oo, -6-
2.1 TR TERRZRE BRI ..ottt -6-
211 TEUEEIIZE PON ZRGEMEIR oot -6-
2.1.2  TUEHEIALE PON BRGETTZE oottt -7-
2.2 PON SRR oottt -9-
2.21  PON FAT T BB EIR oottt -9-
222 PON FATHI I FIEIR (oo -9-
2.23  PON MEETEZR oo et et -10-
2.2.4  PONZIEMW T HL DBAFIAR (o, -12-
2.3 B /N e -14 -
B B R BB T T oo et -15-
3.1 M B BB TR AT ettt -15-
3.1.1 B TR e e e -6-
3.1 TR T oo e -7-
3.2 FTTH R AT oot - 16 -
321 BRGEI oo - 16 -
322 B B o e 18
3.2.3  FTTH BN DS oottt ettt 19
33 RGEIEBETITEIU .ot 20
BB L B oottt ettt 20
332 A AT oo, 20
3.3.3 AP HIEE ettt 20 -
334 VLAN FERI oottt -21-
3.3.5  FE B MG IR oottt -22-
336 AR e -23-
3.4 FEEEZRI ODN RN ..ottt -23-
341 ODN HEIR oottt ettt -23-
342 ODN B oottt -25-
3.5 B /N e - 27 -
OB FTTH MG B .ottt -28-
4.1 B B R oottt -28-
4.2 BIHEINRI] ..ottt -29-
A.2.1  ZHPTFHRI oottt -29-
4.2.2 P BIE IR oo -29-
A4.2.3  OLT BIEEERI oottt -29-



424  ONU ZIHEIEEI oo ettt -30-
4.3 FTTH MG B 52 oottt -31-
A.3.1 T B A P T oottt -31-
432  FREUSHN OLT T ONU oottt -32-
433 BB E M DS oot - 36 -
B34 BB E T M DS oot -38-
4.4 BEE ONU ZEER ..ottt -42-
4.5 R B N oo -43-
B R ETIR oot et -44 -
5.1 TURZELIT ..ottt ettt ettt - 44 -
5.2 FEE E ML SFIIRR .ottt - 44 -
5.2.1 BT WEB BB FETH oottt et - 44 -
5.2.2 BB R BTN DS oo e, - 44 -
5.2.3 BB = R BTN G oo e, -45-
5.3 FE ML IIR ..ot ettt - 47 -
B.3. 1 H.248 BTN DS oo et - 47 -
5.3.2 S P A BTN S oo e -49-
5.4 IPTV METUIR .ottt -51-
5.5 R B N oot -52-
N B UBIBEARTE ..ot -53-
6.1 ONU TEIEEBIRIL oottt -53-
B.1.1  BREBEIL L oot -53-
6.1.2 BB E AT TLADTH oottt -53-
6.2 ONU TEEETETIE -ttt -55-
B.2.1  BHIEI G oottt -55-
6.2.2  BHIEIE AT FLARTHE oottt -55-
6.3 ONU BTEEBEZR oottt -58 -
B.3. 1 THFEIILZR oottt -58 -
6.3.2  WHFETEAT TLARTE oottt -58 -
6.4 ERRMEBE U ...ttt - 60 -
B.AL  THFEIHZR oottt ettt - 60 -
6.4.2  WHIEIEAT TLALTE oottt - 60 -
6.5 TE MBI ..ottt - 65 -
B.5.1  BHIEIHZR oottt ettt - 65 -
6.5.2  WHIEIEAT FLALTHE oottt - 65 -
6.6 R B N oo -70 -
BT BB EE s -71-
7.1 B e -71-
7.2 B e -72-
B N R ..o -73-
£ T e et as -73-



CONTENTS

Chapter 1
1.1
1.2
1.3
1.4

Chapte 2
2.1
2.1.1
2.1.2
2.2
2.2.1
2.2.2
2.2.3
2.2.4
2.3

Chapte 3
3.1
3.2
3.2.1
3.2.2
3.2.3
3.3
3.31
3.3.2
3.3.3
3.34
3.35
3.3.6
3.4
34.1
3.4.2
3.5

Chapte 4
4.1
4.2
4.2.1
4.2.2
4.2.3
4.2.4
4.3
4.3.1

CONTENTS

INEFOAUCTION ... e 1
Project Background...........coouiioiiiiiiiiieiee e -1-
reSEArCh SITUATION. .......coiiiii e -1-
The Main CONTENTS. .....ccvviiiiiie e -4-
SErUCTUIE @rrangemMENT ........eeiiiiieiiiie i -4 -

Introduction passive optical NetWOork...........ccccoooveiviiniiiiiniinnnne, -6-
Passive Optical Network SYStem..........cccveviveeniiiee it -6-
Passive Optical Network PON System OVerview..........ccccoccceeiiunennnne -6-
Passive Optical Network PON System Classification................c........ -7-
PON Key technology .......ccveveeiiiiiiii it -9-
PON Downstream Broadcast Technology ........cc.ccooviveiiiiiiiee e, -9-
PON Uplink Time Division Multiplexing Technology ............cccvee.. -9-
PON Ranging Technology ..........cccccciiiiiiiiiiii e, -10-
PON DBA Dynamic Bandwidth Allocation Technology .................. -12-
SUMIMATY ..ttt et e e e e e e e e e e e e e e e saarnaeeeeeeas -14 -
SYSEEM DESIGN...cciiiiiiee ettt -6-
Business Requirements ANalysis .........ccoovviieiiiiiiec e -15-
FTTH SysStem DeSIgN......cvvveiiiiiiiie et -16 -
SYStEM COMPONEIES 1.t -16-
EQUIPMENT LISt ...coiiiitiiiiiiiiic e -18-
FTTH Main BUSINESS....ccivvieiiiieiiiiie it -19-
System Data Design PrinCiples..........cccovveiiiiiiiii e, -20-
BandWidth ... -20-
EQUIPMENT UP oeiieeiiie et -20-
P AGOIESS ... -20-
VLAN Planning.......ooeeiiiiieeiiee e -21-
Voice BUSINesS PIanning .........cccuveeiiiiiiee i -22-
SECUNItY Planning ......coocvvveiiiiiiiie e -23-
ODN Optical Distribution Network Planning .............ccccccvveeenee, -23-
ODN OVEIVIBW ..ottt ettt -23-
ODN Deployment.........cuvvieiiiiiieecciee e -25-
SUMIMATY ..ttt r e e e e e e e reeeaees - 27 -

FTTH Service Configuration..............ccccceeiiiiiiee e, -28-
Configuration PrOCESS .........vvvieiiiiiiiee e -28-
Data Planning .......occuvviiiiiiiiic et -29-
Network PIaNNiNg.........cooiiiiiiiiiiiiic e -29-
Network Management Data Planning ..........cccccccovviieeeiiiiiee e, -29-
OLT Data Planning ........c.ceeoiiiiiiiiiiiiiii e -29-
ONU Data Planning..........ccoiiuiieeiiiiieee e siee e -30-
FTTH Service Configuration ...........ccccceeviiiiie i -31-
Configuration-band Network Management .............ccccceeeiviiiineennne, -31-



CONTENTS

4.3.2  Network Management Add OLT and ONU .........cccccovveiiiinniieennne,
4.3.3  Configuring INternet BUSINESS ........cccovieiiieeiiiieeiiiee i
4.3.4  CONFIQUIE VOICE.....cciuiiiiiiiie e
4.4 Configuring ONU Terminal .........ccccooviiiiiiiiiii e
4.5 SUMIMBIY ...ttt e e e e e e e e e e e eneees
Chapte 5  SYStEM TeST......ooiiiiiiiiiee e e
5.1 TESE NETWOIK ...
5.2 Broadband Internet Service TeStiNG ........ccoocveeviiieniiiiiiiiee e,
5.2.1  Login WEB Configuration Interface ............ccccovvveinieniiiiiiiinnnn.
5.2.2  Configuration Layer Broadband Services............ccccevveeiviviiicniiininn.
5.2.3  Configure Three Broadband Service...........cccccovvreiiiiveciniiiiiieininnn.
5.3 WOICE TOST .ttt e e
5.3.1  H.248 VOICE SEIVICE ..ccovvieiiiieeeiiie et
5.3.2  SIPVOICE SEIVICE ....vviiiiiieeciiie ettt
54 IPTV Service TeStING ......ccoeiiiiiiieeiiiiiice st
55 SUMIMATY ..ttt e e e e e e a e e e e e e e s araeeeeaeeas
Chapte 6 TroubleshOoting.........c.eveeiiiiiiiiiii e
6.1 ONU can not Automatically FINd..........ccccccoviiieiiiiiiec e,
6.1.1  Failure PheNOMENON ........coiiiiiiiii it
6.1.2  Fault Location and Handling...........cccccovvviiiiiiiiiic e
6.2 ONU can not be registered ..........ccovveeiiiiiiiciiiiee e
6.2.1  Failure PheNOMENON ........oeiiiiiiiieece e
6.2.2  Fault Location and Handling.........ccccccvviiiiiiii e,
6.3 ONU frequent droPped.......ccevveeiiiiiee e
6.3.1  Failure PhenOMENON ........eiiiiiiiiie e
6.3.2  Fault Location and Handling.........ccccccovviiiiiiii e,
6.4 Internet business failures ...........ccoiiiiii
6.4.1  Failure Phenomenon .........cooviiiiiiii i
6.4.2  Fauit Location and Handling.........c.ccccoviiiiiiiiii e
6.5 Voice business faillure..........ccccooveiiii
6.5.1  Failure PhenOmMENON ........cooiiiiiiiiice e
6.5.2  Fault Location and Handling.........c.cccccoviviiiiiiii e,
6.6 SUMIMATY ..ttt e e e e e e e eeaaees
Chapter 7 Conclusion and Further WOrks..........cccccccoviieeiiiiiec e,
7.1 CONCIUSION ..t
7.2 FUPREr WOKKS ......oooiie e
RETEIENCES ... e aee e

Acknowledgements



BT HPDCIR BRI 2 R Gt 5L

F-E & it

L1B#MRER

FE R RAER TR B = ME ST RIS IERE 3. IBEEE AR
Fear Lo Sk (v Sy I R S =T N =) i L B = N G B YA 7 e
LR FE T N B N B E TE T NI L, X g ok 4R,

[P € FEANPIVE N 28 BB AN, B A iz IR A . Bug %ot
Eik, JE AT i b o LS 12 75 7 R = IR S5 B At . Ak, s
BRI SINTR 1% H K R R

TN DN SR BT 58 OAIC, ARG B B, SR IR REERR
M BESE PSR S L S A R . For, 33 E T SR Tk B T eI 4%
PON (Passive optical network) FZARKIEEFE] FTTH (Fiber to the home )zl —
A B FEAT RAT R, O FTTH ZEVERE . 4E97 . BRAS N 3E T TH 35 FA L e

F PR Mb 55 FH IR 55 10 T SR B A ELEC I R RR S pRod R e, A o i3 S
R H AL AL IPTV (Internet Protocol Television) &5 =77 56 S AN WL,
R S HDTV (High Definition TV), . MIEZEMSNL S, K%
PN SRR TR BER, WHESHA BT PON £50R 2 HY Ay e susams.

ML EAE PON P45 ¥R e S M 46t v B Jm e oK. R, &
2% - L HAMEFH A I It 45 & RIFE I SLhr, BT IIEMZE AR PON
K FORL R P RGNS SEI.

1.2 ERSMARIIAR

PON 2 fEHH FH i Fl A A R &R E . ITUG.984GPON 4T~ 2006 411
e, FEAESE B K CIF AR R RIS i F wesnsmomn. s,

Ik

JUERT, FEE=KHilAF AT&T. Verizon. BellSouth JTF4635% PON i,



Bom ik

FiHAE 2008 AT 23 8 F /i PON H 7. 1fi 2006 4FJic, X Verizon ) PON
AL E T 6 AZ .

2006 F, £MEIX = KizEHBCA X PON W& bR, B afE T =KigE
P BT AR A R AR ) 75 5K, I KRS S R iy Y 232 GPON /i ke, I3
I KB R SR PR AR 5 AR

LSRBE R —MERK PON W& A RF 2.5Gbit/s N7 1.25Gbit/s L-4TH]
W — 4 OLT £ " LLESE 32 4~ ONU. LEER GE 4 [HR 2 i ft £ 4096
ARV ONU 1 A H P He il ok 100M LUK MIEZ T v, FFnlffiE &, i
P HdE RS

R :

FEfRT 2 3T Eindhoven ATE T —NH Nuenen HIK A, & —A4 15000 4™
FURARRIG I ES o XA B it =L 55 . FEEM A )il AL |
BRo XML VX LS P A, AT T — DA A RIE E XA . XA~
BRI EIEE—A FTTH BiH, M“Vlinderflats”. JFoREZHOLLF HEE, 1F 2005 4
BRSO . X P EH O R T B O LG, 1Y
VlinderTV,

JERRVK S, FTTH M4 OR A R#E . 7£ 2006 4F 3 HHl, OR AFIMEM
SOERE T AT, TERICE 2012 SERTIER K 8 BT 1T .

OR A FMXAHA FTTH MZEET AR, HELMML S B e ISP $24t. ek 5
A VoIP W% HIME N FF HIE N Hrik &% R0 SAES055 . OR
AR FTTH #4205 100Mbit/s, H K7 ISP 2w {42 6Mbit/s, 8Mbit/s,
10Mbit/s, 20Mbit/s F1 30Mbit/s [¥137 7] 5 55 o

SN

FTTP XN FRAE H AT $8 FTTH, 1999 455 — IR AE H A M A, (H— E 3] 2001
AR KKK IE . £ 2003-2004 4 6], FTTH SGKmtk, 1 [FH DSL #5KA7
Z%. 2007 3 F, HAH KM 8.8 H/iHI FTTH A/, 1RZ ) A DSL #efm) 1
FTTH, DSL H /" #(#E 2006 4 3 HikF i w5 — H 2 FRFiE.

HA FTTH 735 SEBRiE 2 30Mbit/s. 7E 4 i i XIA ] T 50Mbit/s.

NTT il 3E4t 10Mbit/s /) FTTH A% . 78 2006 4, &5 T



BT HPDCIR BRI 2 R Gt 5L

100Mbit/s [ PON #2 N\ PON #& NTT JEZ FTTH AR, KEZHH Pl
F 100Mbit/s RN o« N F & VOIP, FIU IP Bl IPTV. IPV6 Mk 454,

HE:

fErPE, PON &AM, HAT M % HNE R DSL 75, P&
FIF 10M 22457598, TE A5 TR H i s& g4 T, S8BT ih K
¥ PON 2%, PON [ 45 75 H [ () FEAIL Bty T e senmsts.

1. &8N, WEKHHERR

HAG, wE % PR B30 10M A4 58, ALBEN 2 — M4y
W 9 TR TR TCIE G 4 i PON BORTEJLF 2 FTTH g4
Heft s 100M [ sE6e 77, SEATRES I L 5 A LB i SE R oK . BN
XTI P 100M BL B st e F5 sk, FTTH P28t 0] LAZE E4 ToiE 6/ lio i b B
BN 10G PON ##%, WALl EIRE R TIRERIIH P BN EREMATI I,
FTTH Mgk Re, HESNBEARRIFRARSRA . [FR, FTTH B 56 K
RS, REREA AURYIE E W R R,

2. HEBEMIZRANAL, IRIERE LR

o A R 2 B AR I B A B N 4, R AR SR 16 B N 4 kit gD
IR SR o SRR 5 T WSS DX 288 A L 05 g 03 ) T 7R AR O R P iR s o SIE e 22
SRARG R ELER Y 55, of - i 22 ST AR RIS 5 Dt DL CR e A0 AT I 2 1 s
Q0S. I IEZFHFZIFR R, IXHesxt iy FE 55 i FH P AR B0E R KM E/NX
BB G, St BN LS R, N T 328 1 St 5 R R A £
EAES R I IAERE . R A FTTH 8K, RARDGLr A i Hae g, R
AR T R, BRSNS AT 55 (RN s 9 4% J2 G/ B T DL s
T B % S T {6 R e 5 2 i 80 g iy 1) QoS BRI, & THFH T AT 55 1R 5
[, BEE ML ZH R, 38 T e R =M RhE R 4 AR T
BET AR M B . HRTEH0 FTTH I4E S B F RO A Y58, BB
S FTTH W) 4 512t A THT 1414 A A 45 420 M s o % 7t o 4 I i i 028 - DR HE R

3. HHERE, HERFXEMETY

EFE T M ARE IPTV LSS, W =Mma RIS 5. B B,
JUHR . B AV BERE R AT R, KA S 2B Rl A R AR ok, MG R e



Bom ik

EHE T S ARV X 30 R I 265 R 5 JE 24 i VR E R 5, DR 2
XA I8 T UK T8 A BN R 4% 3k — 5 ) SBE P A, RS — N2 AR
TGRSR FE N2 RN, FINIET ARPU fH. 2810, fLGE M
AT, BER RSB T REN S, FEEN RN b BTk, ¥
F T I8 T 4% 5 o R P 2% (A BT 03 B, X BSOS T R K P 2 R 1 5%
M — M. BEE 43R FTTH BEZNRRE, FTTH ) ONU 28 M i i 4 1
I7) 5% B FLIR I DRI, PR BRI A IO 2 OB S H NThRe AL, BTG T 5 EN
WG KEEAPM R IEZFITIEE, RIS B 1 HETE SR 9 2% 7 0% S il
Mo = MIEL A — S HERE ONU B O MThEEA I 328 . H ATz S i O & khxt
Hh [ (1 SE BRI AR T 2P R BE M g AR, SRR E B Bl A BN B TR
FEMI S, Bl ONU F47KH Wi-Fi f1 DECT & 2k K2\ PC. LI & A4
T, P SR BE A R . TERTRD 55 TR R FISE G4SN T, A5 BYIE SO0 e 47 5
W BORSCRF, FTTH 44385 Bhig B i RR a8 Tl s e D AR i &, Ak
— ¥ SR RE 5% B 7 [ ) ik it e e

1.3 XEEMREAR

TR PON 2 AEPTIR T “fe)m— B s/ 58 MR 7 5. K
FEFH N 7 3RAG PR DA R RN« e o B AT H L AU B SER ik HDTV
L AFRAIO 55, xR BT SE St 1 R AU ZEK, PON $24t 13X i figt th Uy
EN

ST IPOCMEBORNDELT 2 P KRGt 558, e FTTH M2
i, AR S 55 TSR P REAT I MR 62> B ODN #38 . 1H &k 555K
Bl Bk 5B, et PSS T RS AMBESR T SR BOE
It VIBE RS AT, AR TR, WIBERER. 365 TSR A

%.f)‘([slo
1.4 35 R HE

AR EEEXZE T AL PON ML EE AT, X T MIZ R ikl k55
Ty LSS EE L deaie B b S INEE TS T AT TR T, B RSB A



BT HPDCIR BRI 2 R Gt 5L

% AP, O S B R F R S 10 R . A SIS LT LA T
AT T P

H—wE. AT PON MM . IR, RIE, BEEAET Kb
PON [0/ F 55, % th I PON 9% %12 FTTH b el i 4 B 4 7 4

B
B mOCHBARN . AFEET PON 1432, XJl, PON [T & i —
EPS SN

o =2 RS SR S SR B . AZER ST SR BT O, T R
GUEERN S R S et BFEE SRR 1P BRI VLAN BRI 15 &5
R\ 224K K ODN #i%.

SHPUEE FTTH Bk 5Bl B Wit 5 508 A B AR 4E FTTH Ak %5 75 SRk 47
EHEREAL . OLT Hdl Mk, ONU Hs ikl Je FTTH LS HCE, Seaiilss.

BHE RGNS LI G AT ANE T FTTH W2l 55 200 i1 &
A5 SEIL,  FEX RS D RE S Ml 550

SEONE R AN . A EE AL PON W48 ¥ 4 A6 T R B 43 ot A% o H B
B R AT [RUBUR 2, O S I 4 4R TR i S 5 A

FhEAG S RE. AL TIEIMT B4, BE5H FTTH WS LA L 08 E
() DG BRETEE A, 3K M G B S K 10 T S T AR R/ I 5 5%, i v it L
[ S (= AP ) B g s [ P S B S TR N T R S S S o= S i [ 8
[Fil BN AR A 7 AR SR T LA AR,



g RPN

BIE TFEAMBNE

2.1 TR LR R Gt

211  FEiRkML%E PON REGHLA

TR G2 PON ZAEFTIRI “Hefa — A B /by S i@k €.
W IR, RAEIEECM 4 ODN A S EALATA R T fF Sl 2 alh
J6or BR A TOUR A AL, DRI BRAES I AR ELIG,  1X 2 PON FEE A K
% |:':| %/E\_{jt% E{J_Eﬁiﬂ!*&ﬁélmﬁu HRIRRESIE.

PON PIZEHIR AR R HER T AMIAE IR, A (S 5 A PR Th RE A7
AHHAMH P BN B e T HIX AT U AT N, RE 3R 2
HER B P BN AN BRI LA DA A R G, 5
TWREEN, EEEMME, TS RHE, 455 . X R g i mT DLE G5 iy
J& R RS

TeUEEM 4% PON H =840 2H i : B4E A7 T =) 3 [ OLT (Optical Line Terminal,
HeL k25 ONU (Optical Network Unit, Y625 8#.56). LLE ODN (Optical
Distribution Network, YGELZER ). PON W4 4H M an i 2-1 fror

P O N :
L 4 O
i z or\i:u f';?::‘h
PSTN | : E
Internet O[E_T P 0 5 /.-
i ] 9
IPTV :

B 2-1 ToIIEML% R G AL


http://baike.baidu.com/view/140014.htm
http://baike.baidu.com/view/1464743.htm

Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

