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THUAT NGU VIET TAT

TU viét tat Tiéng Anh Tiéng Viét
PON Passive Optical Network | Mang quang thu dOng.
OLT Optical line terminal Thiét bi dau cudi kénh
ONT Optical network terminal | Thi€t bi dau cudi mang
ONU Optical network unit bon vi mang quang
OND

GPON Gigabit Passive Optical Mang quang thu ddng
Network tOc db gigabit
APON ATM Passive Optical PON tren nen ATM
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Network

BPON Broadband Passive Mang quang thu dOng
Optical Network bing thong rOng

EPON Ethernet Passive Optical | Mang quang thu dOng
Network chudn Ethernet

WDM Wavelength Division Ghép kénh phan chia theo
Multiplexing budc séng

FTTH Fiber to the home

FTTB Fiber to the building Cép quang t&i tda nha

FTTC Fiber to the curt cép quang t&i khu dan cu

CO Center office Vin phong trung tdm
LOI NOI PAU

TU xUa dén nay thong tin lién 1ac ludn ding mOt vai tri quan trong trong
d0i sOng con ngUdi. Ngoai viéc cung cap cho con ngudi cic dich vu thiét thuc,
phUc vU cho nhu cdu ddi séng cla con ngUdi, thong tin con c6 ¥ nghia quyét
dinh dén thanh cdng cla mOt doanh nghi€p va su phat tri€n cla con ngudi trong
tuong lai.

Trong nhling nim qua, ha tAng mang Vién thong da phat trién nhanh c3
vé cong nghé va chat luong cung cap dich vu. Vién thong da trdi qua mOt qua
trinh phat tri€n 1au dai v&i nhi€u budc ngodt trong phat tri€én cong nghé va phat
tri€n mang 1udi. Viét Nam ciing nhu cdc nudc trén thé€ gidi, hién nay cé rat
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nhi€u nha khai thdc Vién thong khéc nhau vGi su da dang cla cong nghé va cau
hinh mang ciing nhu cung cap dich vu.

Ngay nay, ciing v&i sU phit tri€n chéng mat cla khoa hoc kY thudt di va dang
gdt hai dugc rat nhi€u nhig thanh cong ruc rd thi nhitng nhu cau vé gidi tri,
hoc tdp va ndm bat thong tin cla con ngUdi ciing ngay moOt ting 1én. Nam bat
dugc nhitng nhu cau dy céc nha khai thic Vién thong dang dua ra dudc rat
nhi€u nhimg cong nghé khic nhau nham ddp Ung nhu cdu khach hang va cong
nghé PON 1a mOt trong nhitng cong nghé dang phit tri€n tai Viét Nam.

Trong bdo cdo thuc tap niy em xin trinh bay mot cich tdng quan v€ hé thOng
GPON trong cong nghé PON. Do 1ugng ki€n thlic con han hep va qu4 trinh lam
con nhi€u sai sét nén bdo cdo khong tranh khdi nhitng sai s6t nén em kinh mong
nhdn dugc su déng gép cla thay co va cic ban

Em xin chan thanh cdm On thay Nguyén Viét Thang — phé truéng trung tim
tU van va dau tu chuyén giao cong nghé- Vién khoa hoc kY thudt buu dién, da
tan tinh hudng dan d€ em hoan thanh khéa thuc tap nay.
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CONG NGHE MANG QUANG THU PONG PON

1.Gidi thi€u mang quang thu dong Passive Optical Network (PON)
PON Ia tUr vi€t tat cla Passive Optical Network hay con goi 12 mang

quang thu dbng. Cong nghé mang quang thu ddng PON con dugc hi€u 1a mang
cong ngh€ quang truy nhap gitp ting cuOng két ndi gilta cic nOt mang truy
nhdp cUa nha cung cap dich vu va ngudi s& dung. Cong nghé PON duogc biét
tGi dau tién dé 12 TPON (Telephony PON) dudc tri€n khai vao nhitng nim 90,
ti€p d6 nim 1998, mang BPON (Broadband PON) dugc chudn héa dua trén nén
ATM. Hai nim 2003 va 2004 dinh ddu su ra d0i cUa hai dong cong nghé
Ethernet PON (EPON) va Gigabit PON (GPON), c6 th€ néi hai cong nghé nay
ma ra cO hdi mGi cho céc nha cung cdp dich vu gidi quyét hang loat van dé
truy nhap bing thong rOng t&i ngudi st dung dau cubi. Thanh vién mdi nhat
trong gia dinh PON d6é 1a WDM PON (Wavelength Division Multiplexer PON).
Trong cong ngh& PON, tat cd thanh phan chl dng gilra tOng dai CO (Central
Office) va ngudi st dung s€ khong con tOn tai ma thay vao dé la cdc thi€t bj
quang thu d0ng, d€ di€u hudng cic luu lugng trén mang dua trén viéc phan
chia ning lugng t&i cic di€m dau cubi trén duOng truyén. VG vay ma ngudi ta
g0i l1a cong nghé mang quang thu dOng (PON).

Vi trf cla hé thOng PON trong mang truyén dan: Mang quang thu dOng
PON la m0t dang cUa mang truy nhdp quang. Mang truy nhdp ho trg céc két
n0i dén khach hang. N6 dugc dat gan dau cubi khach hang va tri€n khai vGi s
luong 16n.

Mang truy nhdp tOn tai ¢ nhi€u dang khac nhau do nhi€u 1i do khic

nhau va PON 13 mOt trong nhitng dang d6. So vGi mang truy nhdp cdp dong
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truy€n thOng, sgi quang hau nhu khong gidi han bing thong (hang THz). Viéc
tri€n khai sQi quang d€n tan nha thué bao s€ 13 muc dich phat tri€n trong tuong
lai.

V6i nhitng uu di€m vugt trdi, mang quang thu ddng PON( Passive
Optical Network) 12 mOt su' 1ua chon thich hgp nhat cho mang truy nhap.

1. Téng quan vé coéng nghé PON
Mang quang thu ddng PON dudc trinh bay nhu Hinh 2.1, s& dung phan

t(r chia quang thu dOng trong phan mang phian bd nam gilra thi€t bi dudng
truyén quang Otical Line Terminal (OLT) va thi€t bi k&t cudi mang quang
Optical network Unit (ONU).

2L
- 1’-‘# 4
_— SSOHC'
ervices
m S /
{wj Distribution - il
Fiber passive Vaice, Data
er

splitber and Wideo

.30

Voice, Data
and Video

Feeder
Fibear

Central Office MO sarvices

Ngubn: Cong ngh€ va chuén héa PON

Hinh 1.1: M6 hinh mang quang thu dong
Trong d6 cdc thuat ng{F trong hinh dugc cho thich nhu sau:
Passive slitter ~ : BO chia thu quang thu déng

Feeder Fiber : Cap Feeder

Central office ~ : Vén phong trung tdm
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Distribution fiber : Phan ph&i quang

Management system : Hé thOng qudn ly

Passive splitter : BO chia thu dOng

Cdc phan t thu déng cla PON déu nam trong mang phan b6 quang
(hay con goi 12 mang quang ngoai vi), bao gdm cdc phan t& nhU sQi quang, cic
b0 tich /ghép quang thu dOng, cdc dau nbi va cdc mOi han quang. C4c phan tU
tich cuc nhu OLT va cdc ONU déu nam & dau cubi cUa mang PON. Tin hiéu
trong PON c¢6 th€ dugc phan ra va truyén di theo nhi€u sQi quang hodc dugc
k€t hop 1ai va truyén di trén mOt sQi quang thong qua bO ghép quang, phu thubc
tin hi€u dé di theo hudng 1én hay xudng cla mang quang thu ddng PON.

Mang quang thu ddng (PON) dugc xiy dung nham gidm s6 1uong céc
thi€t bi thu, phit va sOi quang trong mang thdng tin quang FTTH. PON 12 mOt
mang di€m tdi da di€m, mOt ki€n tric PON bao gbm mot thi€t bi ddu cudi
kénh quang dugc dat tai tram trung tim cUa nha khai thic dich vu va céc b0 két
cubi mang cdp quang ONU/ONT (Optical Network Unit/Optical Network
Terminator) dat tai gan hodc tai nha thué bao. Gilta ching 12 hé thdng phan
phOi mang quang ODN (Optical Distribution Network) bao gdm cdp quang, céc
thi€t bi tach ghép thu dOng.

2. Pac di€ém cta PON
Pac trung cUa hé thOng PON 12 thié€t bi thu dOng phan ph0i sgi quang

dén tUng nha thué bao st dung b chia c6 thé 1én tGi 1:128.

PON ho0 trg giao thitc ATM, Ethernet. PON ho trg céc dich vu thoai, dit
li€u va hinh dnh v4i tOc d0 cao va kha niing cung cap bing thong rOng.

Trong hé thOng PON, bing thong dugc chia sé cho nhi€u khich hang
di€u nay s€ 1am gidm chi phi cho khach hang s& dung. Ciing nhu khd niing tan

dung cdng nghé WDM, ghép kénh phan chia theo ddi tdn, TDMA va cung cap
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bing thong dOng d€ gidm thi€u sO lugng cép quang can thi€t d€ két ndi gilra
OLT va b0 chia.
PON thuc hién truyén dan 2 chiéu trén 2 s0Qi quang hay 2 chiéu trén

cung 1 sQi quang. PON c6 thé€ hO trg md hinh: hinh ciy, sao, bus va ring.

3.Thanh ph@n co'ban cUa mang quang thu déng PON
3.1 Soi quang va cap quang

SQi quang 12 mOt thanh phan quan trong trong mang, né tao su két noi
gi(ra cdc thi€t bi. Hai thong s& cO ban cla sgi quang 14 suy hao va tan sdc, tuy
nhién sQi quang Ung dung trong mang PON thi chi can quan tim dén suy hao
khong quan tim dé€n tdn sdc bGi khodng cach truyén t6i da chi 12 20 km va tin
sac thi dnh hudng khong ding k€. Do d6, ngudi ta sU dung sQi quang cé suy
hao nhO, chU yé&u la s& dung sQi quang theo chudn G.652.

Trén thuc t€, d€ khac phuc nhugdc diém trong truyén dan thong tin cla
cap dOng, da tUr 1au ngUOQi ta di cho ra dOi cdp quang ciing vGi nh(ing tinh ning
Uu viét hon. Khong gibng nhu cdp dOng truyén tin hiéu bang dién, cip quang
dung 4nh sang d€ truyén tin hi€u di. Chinh vi su khéc biét d6, ma cdp quang it bi
nhiéuy, tdc dd cao va c6 khd ning truyén xa hon. Tuy vay, phdi dén giai doan
hién nay thi cdp quang m&i dugc phat tri€n bung nd, nhat 1a trong linh vuc két
n0i lién luc dia, k€t ndi xuyén quoc gia. Va vi€c st dung cong nghé truyén dan
hién dai nay ciing dang bat dau thay thé dan mang cép dong ADSL phuc vu
truc ti€p dén ngudi s dung.

Cdp quang dai, mOng v4i thanh phan cla thQy tinh trong sudt va bang
duong kinh cla mot sgi téc. Ching dugc sdp x€p trong b6 dugc goi la cép
quang va dugc st dung d€ truyén tin hi€u trong khodng céch rat xa. Cdp quang
c6 cau tao gOm day dan trung tim la sgi thQy tinh hodc plastic dd dugc tinh ché
nham cho phép truyén di tOi da céc tin hi€u 4nh sdng. SCi quang dugc trang mOt

18p 16t nhdm phan chi€u t6t cac tin hiéu.
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Cap quang gOm cic thanh phan dugc thé hién nhu hinh 1.2.
L&i: Trung tAm phdn chi€u cla sgi quang n0i 4nh sang di qua
Cladding: Vat chat quang bén ngoai bao boc 16i ma phdn xa 4nh sang trd 1ai
vao 101.
Buffer coating: L&p phU déo bén ngoai bdo v soi khong bi hdng va am udt
Jacket: Hang trim hay hang ngan sg@i quang dugc dat trong b6 g0i 1a cdp quang.
Nhiing b6 nay dugc bao vé bdi 18p phu bén ngoai cUa cép dugc goi 1a jacket.

Core

Buffer
Coating

L2000 How Stuff Works
Hinh 1.2: Cau tao cla soi quang
DO suy hao thdp hon cic loai cdp dOng (tin hi€u bi mat trong cép quang
it hon trong cdp dOng), nén c6 thé€ tdi céc tin hi€u di xa hang ngan km. Dung
lugng tai cla cdp quang cao hon, vi s@i quang mOng hon cdp dOng, nhi€u sgi
quang c6 th€ dugc b6 vao vGi dudng kinh da cho hon cdp ddng. Pi€u nay cho

phép nhi€u kénh di qua mOt sgi cap.
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Cép quang ciing s dung dién ngudn it hon, bdi vi tin hi€u trong cap
quang gidm {t, mdy phat c6 th€ s dung nguOn thap hon thay vi may phat véi
dién thé cao dugc dung trong cdp dOng.

Cdp quang khong chdy, vi khong c6 di€n xuyén qua cép quang, do do
khdng c¢6 nguy c0 hdéa han xdy ra. Tuy vay, cdp quang va céc thiét bi di kem lai

rat dat tién so vGi céc loai cap dOng

3.2 BO tach / ghép quang
MOt mang quang thu dOng st dung mot thiét bj thu dOng d€ tach mot

tin hi€u quang tU mOt sgQi quang sang mOt vai sgi quang va ngugc 1ai. Thi€t bi
nay 14 Coupler quang. D€ don gidn, mOt Coupler quang gbm hai sgi n6i véi
nhau. Ty sO tich cla b0 tach c6 th€ dugc di€u khi€n bang chi€u dai cla tang
nOi va vi vy né 12 hang s0.

Hinh 1.3 a: ¢6 chUc ning tich 1 tia vao thanh 2 tia & dau ra, diy 1a Coupler Y.
Hinh 1.3b 14 Coupler ghép cdc tin hi€u quang tai hai ddu vao thanh mot tin hiéu
tai dau ra. Hinh 1.3c¢ vla ghép vlra tich quang va g0i 1a Coupler X hodc Coupler
phan hudng 2x2. Coupler c6 nhi€u hon hai ¢cOng vao va nhi€u hon hai cOng ra
g0i 1a Coupler hinh sao. Coupler NxN dugc tao ra t& nhi€u Couper 2x2 Coupler
dugc dac trung bdi céc thong sO sau:

T6n hao tiach: Mc ning lugng & dau ra cla Coupler so v&i ning 1Ugng
dau vao (db). POi vGi Coupler 2x2 1y tudng, gid tri nay 1a 3dB. Hinh1.3 minh
hoa hai mo hinh 8x8 Coupler dua trén 2x2 Coupler. Trong md hinh 4 ngan (hinh
a), chi 1/6 ning lugng dau vao dudc chia  mOi dau ra. Hinh(b) dUa ra md hinh
hiéu qua hon goi 1a mang lién k€t mang da ngin. Trong mo hinh nay, mbi dau
ra nhan dugc 1/8 ning 1Ugng dau vao.
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11 02

03

a)
11 02
12
b)

11 02
12 03

c)

Hinh 1.3: Cau hinh c0 ban céc loai Coupler

TOn hao chOn: Ning 1ugng tGn hao do su' chua hoan hdo cla qu4 trinh
x(r ly. Gi4 tri nay nam trong khodng 0,1dB dén 1dB.

Dinh hudng: Lugng ning Iugng dau vio bi ro i t mOt cOng dau vio
dén cdc cOng dau vao khac. Coupler 12 thi€t bi dinh huGng cao v&i thong sb
dinh hudng trong khodng 40-50dB.

Thong thuOng, cic Coupler dugc ché tao chi cé mOt cOng vao hodc mOt bd két
hgp. Céc Coupler loai nay dudc st dung d€ taich mOt phan ning luong tin hiéu,
vi du v6i muc dich dinh luong. C4c thi€t bi nhu thé nay dudc goi 1a “tap

coupler”.

ey ran A TS I ks, D Cowlerdngmens
Hinh1.4: Coupler 8x8 dugc tao ra tif nhi€u coupler
cccocCoupler
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3.3. Pau cudi dudng quang OLT Optical line terminal
OLT cung cdp giao dién quang vé phia mang ph6i quang ODN va cung

cap it nhat mOt giao dién quang trén mang & phia mang truy nhap quang. OLT
c6 thé dugc dat 3 bén trong tOng dai hay tai mOt tram tU xa. SO dO khdi chirc
ning cUa OLT dugc mo ta & Hinh 2.4.

OLT c6 chlic ning qudn ly tat cd cic hoat dOng clla PON. ONU va
OLT cung cdp céc dich vu truyén dan mot céch trong sudt gilta UNI va SNI
thong qua PON.

3.3.1 Phan16i OLT
Phan 16i OLT bao gOm céc chUc ning sau day:

ChUc ning két nbi chéo dugc sO héa cung cap cdc két noi gilta phan
mang 16i/metro v&i phan mang phoi quang ODN.

ChUc ning ghép kénh truyén dan cung cap két ndi VP gilta chlc ning
cOng dich vu SPF va giao dién ODN. Cic VP khic nhau dugc gin vio céc dich
vU khdc nhau tai giao dién PON. Cdc thong tin khac nhu bdo hiéu, OAM dugc
trao d0i nhd cac VC trong VP.

ChUc ning ghép kénh truyén dan cung cap vi€c truyén va ghép cédc kénh
trén mang phOi quang ODN. Vi du nhu: d{f liéu di t&r mang 16i/metro d€n mang

phOi quang ODN thi n6 c¢6 nhi€m vu 1a truy€n, con d{ li€u di t& mang phoi
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quang ODN dén mang 16i/metro thi né phdi dugc ghép kénh trudc khi truyén
d€n mang 16i/metro.

ChUc ning giao dién ODN cung cdp mdi truOng truyén dan quang két
n0i OLT véi mOt hodc nhi€u ONU bang viéc s dung thiét bj thu dOng. N6
diéu khi€n qu4 trinh chuyén d6i quang/dién va dién/quang. D€ c6 th€ thuc hién
cd ché chuy€n mach bdo v& va lam dé dang cho viéc x( If thiét bj thu dOng bd
chia thi @ OLT sé c6 cic chlc niing giao di€én ODN gidng nhu phan mang phOi quang
ODN.

Giao dién ODN

Pau cudi dudng diy PON x( 1y chuyén d0i quang di€én. Giao di€én

ODN chén cic t€ bao ATM vio.

3.3.2 Phan dich vu OLT
Phan dich vu OLT thi c¢6 chlc niing cOng dich vu. Cic cOng dich vu sé

truy€n it nhat tOc dO ISDN va sé c6 th€ cau hinh mOt sO dich vu hay c6 thé ho
trg dOng thdi hai hay nhi€u dich vu khéc nhau vi du nhu dich vu truyén hinh d0
phén gidi cao (HDTV- high definition TV), game online, truyén d{t liéu... Bat ki
khOi TU (tributary unit) cting d&u cung cap hai hay nhi€u port c6 tbc dd 2 Mbps
phu thudc vao cich c8u hinh trén mobi port. Khéi TU ¢6 nhi€u port c6 thé cau
hinh m6i port mOt dich vu khic nhau.

ChUrc ning cOng dich vu SPF déng vai tri giao ti€p v&i node dich vul.
ChUc niing cOng dich vu thuc hién chén t€ bao ATM vao tai trong SDH duOng
1én, va tach t€ bao ATM tU tdi trong SDH duGng xudng. Chlc ning nay phdi

dugc gphtmredodochtryérmachbaovEFrefm et
- Phan 16i Phan dich vy
Giao dién fECVE
— ODN SPF -Mang
161
: MUX
Giao dién i
ODN SPF
Lé Dup-Tiang ~Ki/ thudt vién thing A Kd7 14
Cap ngubn OAM
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Nguln: Cong nghé truy nhép trong mang NGN
Hinh1.5: Cac kh®i chitc niing trong OLT

3.3.3 Phan chung OLT
Phan chung OLT bao gbm chUc ning cap ngudn va chlc ning hoat

dOng, quan Ii va bao duBng (OAM-Operation, Administration and Maintenance).
ChUc niing cdp nguOn chuyén ddi nguOn ngoai thanh nguOn mong mudn. Chic
ning OAM cung cap cic phuong ti€n d€ diéu khi€n hoat ddng, quan I va bdo
duGng cho tat cd khoi OLT. Trong di€u khi€n ndi b0, mOt giao dién cé thé
dugc cung cap cho muc dich chay th(r va giao dién Q3 cho mang truy nhdp dén

hé thGng dang hoat dOng thdng qua chlc ning sap x&p.

3.4 . bon vi mang quang ONU (Optical network unit)
ONU dat tai phia khach hang, ONU cung cap cdc phudng ti€n can thiét

d€ phan phoi céc dich vu khac nhau dugc di€u khién béi OLT.
MOt ONU c6 th€ chia lam 3 phan: phan 16i, phan dich vu va phan
chung.
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3.4.1 Phan 16i ONU
ONU gOm giao dién ODN, cGng ngudi diing, chlc ning ghép kénh/phan

kénh truyén dan, dich vu va khach hang, va cap nguOn.
a. Giao dién ODN

Giao dién ODN xU 1y cdc qud trinh chuyén d6i quang dién. Giao dién
ODN trich cdc t€ bao ATM tU tdi trong PON duOng xuOng va chén céc t€ bao
ATM vao tai trong dudng 1én trén cO sG dong bo tU su dinh thdi khung dudng

xuong.
b. Ghép kénh

Chi cic t€ bao ATM c6 hiéu luc mdi c6 th€ di qua bd phan ghép kénh
do d6 nhi€u VP c¢6 th€ chia sé bing théng dudng 1én mOt cich hiéu qua.
Phéan 16i ONU bao gOm:

ChUc ning ghép khich hang va dich vu c6 nhiém vu néu & v€ phia
khach hang thi d(r 1iéu sé& dudc ghép trudc khi truyén dén ODN con néu vé
phia ODN thi céc dich vU sé tdch ra phit hgp cho tUng user da yéu cau dich vu.

ChUc ning ghép kénh truyén dan cung cép céc chlc ning phan phdi tin hiéu
gi(ra ODN va khach hang.

Chlrc ning giao dién ODN cung cdp cic chlUc ning chuyén doi

quang/dién hay dién/quang

3.4.2. Phan dich vu ONU
Phan dich vu ONU cung cép céc chlc ning cOng cla ngudi ding. Chiic

ning cOng cla ngudi ding cung cdp cho cic giao dién dich vu cUa khach hang
va b0 thich nghi cla chiing 12 64 kbps hay ni64 kbps. ChUc ning nay c6 thé dugc
cap bGi mOt khich hang hay mOt nhém khach hang. N6 ciing cung cdp cdc chlc
ning chuy&n d6i tin hi€u tuy thuOc giao dién vat If (vi du nhU rung chudng, bio
hiéu, chuyén d6i A/D va D/A).
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ChUc ning cOng ngudi ding UPF tuong thich cdc yéu cau UNI riéng
biét. OAM c6 thé€ hd trg mOt sO cac truy nhap va cdc UNI khdc nhau. Cdc UNI
nay yéu cau cic chlc ning riéng bi€t phu thubc vio cic dac td giao dién c6 lién

quan. T4ch cdc t&€ bao ATM duOng xudng va chén cic t€ bao ATM & dudng 1én.

ODN

Phéan dich vu Phan 15i
Khéich UPF -
hang MUX Giao dién
ODN I
UPF
Cap ngubn Phan chung OAM

Nguln: Cong nghé truy nhép trong mang NGN

Hinh 1.6: Cac kh&i chic ning trong ONU

3.4.3. Phan chung ONU
Phan chung ONU bao gbm chUc ning cap nguOn va chlc ning hoat

dOng, quan 1 va bdo dudng OAM. Chlc ning cdp ngudn cung cap ngudn cho
ONU (vi du nhu chuyén d6i xoay chi€u thanh mot chi€u hay ngugc 1ai). Ngudn
c6 th€ dugc cap tai chO hay tlr xa. Nhi€u ONU c6 thé€ chia sé nguOn. ONU c6
th€ hoat dOng bang ngudn du phong. Chltc ning OAM cung cap cdc phuoOng
tién d€ diéu khién cic chlc ning hoat ddng, quan If va bdo duGng cho tat ca
khOi cla ONU.
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3.5. ODN

ODN cung c8p phuong tién truyén dan quang cho két ndi vat 1y gilra
OLT va ONU. C4c ODN riéng 1& c6 th€ dugc k€&t hgp va mG rOng nhG cic b
khuéch dai quang.ODN bao gOm cdc thanh phan quang thu dOng:

Cép va sgi quang don mode, Connector quang, thi€t bi ré nhdnh quang

thu dOng, bd suy hao quang thu dOng va moi han.
Giao dién quang

ODN cung cdp dudng quang gilta OLT va ONU, m0i dudng quang
dugc dinh nghia 12 khodng & gilta ciac di€m tham chi€u tai mot clra s6 budc
s6ng nhat dinh.

C4c giao dién quang & trong Hinh1.7 1a:

Oy, O, Giao dién quang tai di€ém tham chi€u S/R gilta ONU va ODN cho
duOng 1én va dudng xudng tuong Ung.

O, Oy Giao dién quang tai di€m tham chi€u R/S gilta OLT va ODN cho
dulng 1én va dudng xubng tuong Ung.

R/S R/S
ONU1 ll
Oru ’ Ord
ODN OLT
R/S
ONU
| o ,0
Iu 1d
Oru ’ Ord

Hinh 1.7: Cac giao di€n quang
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3.6.B0 chia (Splitter)

B0 chia/ghép quang thu dOng (Splitter): Dung d€ chia/ghép thu dOng tin
hi€u quang tU nha cung cap dich vu dén khach hang va ngugc 1ai gidp tan dung
hiéu qud soi quang vat ly. Thanh phan dudc nhac chl yéu trong mang PON la
b0 chia. BO chia 12 thi€t bi thu dOng, cong dung cla né la d€ chia cong sudt
quang tU mOt sOi ra nhi€u sgi khiac nhau. T OLT dén ONU c6 thé st dung
nhi€u dang bl chia cé ti b chia 1a 1:2; 1:4; 1:8; 1:16;1:32; 1:64; 1:128. SU' dung
mOt bd chia c6 ti 1& chia 16n nhu 1:32 hay 1:64 hay c6 th€é sU dung bd chia
nhiéu 18p v6i 16p th nhat si dung b chia 1:2 va 18p th( 2 si dung 2 b0 chia
1:4. Hau hét hé thGng PON sU dung bl chia bd chia 13 1:16 va 1:32. Ti 1€ chia
truc ti€p dnh hudng quy suy hao clla hé théng va suy hao truyén dan. Ti 1€ cla
b0 chia cang cao cling c6 nghia 13 cdng sudt truyén dén mbi ONU sé gidm
xuOng do suy hao cla b chia splitter 1:N tinh theo cong thlc 10xlogN (dB), nén
néu ti 1& bd chia ma ting 1én gdp doi thi suy hao sé ting 1én 3 dB. Cho phép gan

bén trong gid phan phOi quang ODF, hay ming xong.

Bang 1. 1 : Liét ké suy hao cUa cdc b0 chia (splitter) tuong Ung.
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SO cbng Suy hao splitter(db)
2 3
4 6
8 9
16 12
32 15
64 18

4.M6 hinh PON

C6 mOt vai mo hinh thich hgp cho mang truy cap nhu' mo hinh cy, vong

hodc bus. Mang quang thu dOng PON c6 th€ tri€n khai linh dOng trong bat ky

md hinh ndo nhd st dung mot tapcoupler quang 1:2 va bd tdch quang 1:N

Ngoai nhitng md hinh trén, PON c6 thé€ tri€n khai trong md hinh cAy nhu 1a vong

d6i hodc cay doi hay ciing c6 th€ 1a mOt phan clla mang PON dugc goi 14 trung

k€ cay.

Tat ca su truyén dan trong mang PON déu duoc thuc hién gilta OLT

va cdc ONU. OLT & tai tOng dai, k€t n6i truy nhdp quang d€n mang dudng truc

(c6 thé€ 1a mang IP, ATM ). ONU 4 tai dau cudi ngudi si dung (trong gidi phap

FTTH_Fiber To The Home, FTTB_Fiber To The Building) hodc & tai Curb trong

gidi phdp FTTC_Fiber To The Curb va c6 khd niing cung cap céc dich vu thoai,

d{r 1iéu va

Lé Duy Tdny {a) Trea topology
M hinh cay ( s dung b0 chia 1:N)

20



Bdo cdo thuc t@p t6t nghiép GVHD Nguyén Viét
Thang

ONUS ONU3  ONud

{b) Bus topology

M0 hinh bus sUf dung tapcoupler

() Ring topology

MO0 hinh vong
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Tuy theo di€m culi cUa tuyén cdp quang xudt phat tir tOng dai ma céc
mang truy nhap thué bao quang c6 tén g0oi khdc nhau nhu sgi quang dén tan nha
FTTH, s@i quangdénkhu dan cu FTTC, FTTB.

QML ;
ONUZ
S E
oLT : ONUA
ONUS

(d) Tree with redundant trunk

M0 hinh cay

Hinh 1.8: M6 hinh mang quang thu dong PON

5. Phan loai PON
O hudng xubng (t* OLT dén ONU), mang PON la mang diém-da

di€m. OLT chi€m toan b0 bing thong hudng xudng. Trong hudng 1én, mang
PON la mang da di€m-di€m: Nhi€u ONU truyén tat ca d{rliéu cla n6 dén moOt
OLT. Pdc tinh hudng cla céc b0 tich ghép thu dOng 1a vi€c truyén thong cla
mOt ONU s& khdng dugc nhan bi€t bGi cac ONU khéc. Tuy nhién, cic lubng d{r
liéu t&r cic ONU khac nhau dugc truyén cing moOt lic ciing ¢6 thé bi xung dot.
Vi vay, trong hudng 1&n, PON s& s dung mOt vai cO ché riéng biét trong kénh
dé€ tranh xung d6t dit liéu va chia sé cong bang tai nguyén va dung lugng trung
ké.

a. TDM PON
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Trong TDM PON, vi€c truyén dOng thoi tIr vai ONU sé€ gay ra xung d0t
khi dén bd két hdp. PE ngin chdn xung dot d{F 1iéu, m6i ONU phadi truyén
trong cUa sG (khe thOi gian) truy€n cUa né. MOt thudn 10i 16n clla TDM PON la
tat cd cidc ONU c6 th€ hoat dOng cing mOt budc séng, OLT ciing chi can mot
b0 thu don. B thu phat ONU hoat dOng & tOc d0 dudng truy€n, tham chi bing
thong c6 th€ dung clla ONU thap hon. Tuy nhién, ddc tinh nay ciing cho phép
TDM PON dat hiéu qud thay ddi bing thong dugc ding cho titng ONU badng
cich thay d6i kich c@ khe thOi gian dugc an dinh hodc thdm chi st dung ghép
kénh thOng ké d€ tan dung hét bing thong dugc dung clla mang PON.

Trong mang truy cdp thué bao, hau hét cic ludng luu lugng 1én va
xudng khong phdi 1a khach hang dén khach hang. Vi vay, di€u nay duOng nhu
1a hop 1y d€ tich kénh 1én va xudng. MOt phudng phép tich kénh don gidn cé
th€ dua trén ghép kénh phan chia khong gian ma né tiach, PON dugc cung cép
theo hudng truyén 1én xubng. DE ti€t ki€ém cho sgi quang va gidm chi phi slra
ch(ra va bdo quan, mOt sgi quang c6 th€ dugc si dung cho truyén theo hai
hubng. Trong truOng hQp nay, hai budc séng dugc dung la: hudng 1én Ia
1310nm, hudng xudng 1a 1550nm. Dung lugng kénh & mbi budc séng c6 thé
phan phoi linh ddng gilra cac ONU.

1:N optical
splitter

Headend (OLT) -
datato
transmit — 1| Medium [] TX .;,
retaved—T g RX e ) Subscriber (ONU)

| datato
transmit

| data
received

Ngubn: Cong nghé va chuén héa PON

Hinh 1.9: Mang PON sU dung mOt sOi quang
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C4c thuat ng(r trong hinh dugc chi thich nhu sau:

ONU: Offtical Network Unit-D0On vi mang quang

Data transmitsion: D liéu vao

Data Receiver: Dt li€u ra

WDM: Ghép kénh phén chia theo budc séng

Ghép kénh phan chia theo thOi gian 1a phuOng phép dugc Uu tién hi€n
nay cho viéc chia s€ kénh quang trong mang truy cap khi ma né cho phép mot
budc séng don & hudng Ién va b thu phat don & OLT da lam cho gidi phép nay
c6 Uu thé hon vé chi phi dau tu.

b. WDM-PON

WDM-PON la mang quang thu dOng sU' dung phudng thUc da ghép
kénh phan chia theo budc séng thay vi theo thdi gian nhU trong phuOng thltc
TDMA. OLT st dung mOt budc séng riéng ré d€ thong tin véi mOi ONT theo
dang diém di€ém. M6i mOt ONU c6 mOt bd 10c quang d€ 1ua chon budc séng
tuong thich vGi né, OLT ciing ¢c6 mOt bd 10c cho mb6i ONU. Nhi€u phudng thlc
khdc da dugc tim hi€u d€ tao ra cic budc song ONU nhu la:

SU dung céc khoi quang c6 thé 1ap dat tai chd Iua chon cdc buGe séng
ONU, Dung cic laser di€u chinh dugc, va cat ph5 tin hiéu.

Cac phuong thUc thu ddng ma theo d6 OLT cung cdp tin hi€u séng mang
t&i cac ONU. SU dung tin hi€u hudng xubng d€ di€u chinh budc séng dau ra
cUa laser ONU.

Cau tric clla WDM-PON dugc mo td nhu trong Hinh 2.9. Trong dé,
WDM-PON c6 thé duoc st dung cho nhi€u Ung dung khac nhau nhu 1a FTTx,
cdc Ung dungcho dudng day thué bao sO tOc d0 rat cao VDSL va cic di€m truy
nhdp vd tuyén tU xa. C4c bd thu WDM-PON s dung kY thudt 10c quang mang
Ong dan séng. MOt bd 10c quang Ong dan séng c6 thé dugce dat 3 mdi trudng

trong nha hodc ngoai troi.
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Gidi phdp WDM yéu cau mOt b thu diéu khi€n dugc hodc 1a mbt
mang bd thu & OLT d€ nhan cic kénh khdc nhau. Thdm chi nhi€u van dé khé
khin cho cdc nha khai thic mang 1a ki€m ké tUng budc séng clla ONU: thay vi
chi c6 mOt loai ONU, thi c¢6 nhi€u loai ONU dua trén cic budc séng Laser cUa
né. MOi ONU sé s(r dung mOt laser hep va d6 rOng ph6 di€u khién dugc cho
nén rat dat tién. Mac khac, n€u mot budc séng bi sai 1éch s€ gy ra nhiu cho
cdc ONU khdc trong mang PON. Viéc s dung Laser di€u khi€n dugc cé thé
khac phuc dugc van dé nay nhung qui dat cho cong nghé hién tai. VGi nhing
khé khin nhu vay thi WDM khéng phai 13 gidi phap tOt cho méi truGng hién
nay.

Uu di€ém chinh ctla WDM-PON 1a n6 khd ning cung cap céc dich vu dit
liu theo cic cdu tric khdc nhau (DS1/E1/DS3, 10/100/1000Base Ethernet) tuy
theo yéu cau v€ bing thong cUa khach hang. Tuy nhién, nhugc di€m chinh cla
WDM-PON 12 chi phi kha 16n cho céc linh kién quang d€ sdn xudt b 1oc &
nhitng budc séng khac nhau. WDM-PON ciing dugc tri€n khai két hgp véi cic
giao thiic TDMA PON d€ cai thién bing thong truyén tin. WDM-PON dugc

phét tri€n manh & Han QuOc.

Wireless ‘_,':;r rd
Access point T VDSL switch

flesr
"0

Passive

Remote Node

Ngubn: Cong nghé va chudn héa PON

Hinh 1.10: Cau tric cia WDM-PON
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C4c thuat ng(r dugc chi thich trong hinh:
CO :Center office : Vian phong trung tam
FTTH: Fiber to the home-Céap quang thué bao
FTTB : Fiber to the building- C4p quang t3i tda nha
FTTC : Fiber to the curt- c4p quang t&i khu dan cu
VDSL switch: Thiét bj dinh tuyén duGng diy thué bao sO tOc d6 rat cao

Wireless Access point : Di€m truy cap Wireless
c¢. CDMA-PON

Cong nghé da truy nhdp phan chia theo ma CDMA ciing c6 th€ trién
khai trong cdc Ung dung PON. Ciing giéng nht WDM-PON, CMDA-PON cho
phép mOi ONU st dung khudon dang va téc d6 dir liéu khac nhau tudng Ung véi
cdc nhu cu cUa khach hang. CDMA PON ciing c6 thé két hgp v4i WDM dé
tdng dung lUOng bang thong.

CDMA PON truyén tdi céc tin hiéu khich hang v&i nhi€u phG tan
truy€n dan, trdi trén cing mOt kénh thong tin. Cac ky hi€u tU céc tin hiu khic
nhau duQc ma héa va nhan dang thdng qua b0 gidi ma. Phan 16n cong nghé Ung
dung trong TDMA PON tuéan theo phuong thic trdi phG chubi truc ti€p. Trong
phuong thifc nay mOi ky hiéu 0, 1 (tuong Ung v6i mbi tin hiéu) dugc mi héa
thanh chu0i ky tu dai hon va c6 tOc d0 cao hon.

MOi ONU st dung tri sO chu0i khac nhau cho ki tu' cla né. DE khdi
phuc 1ai d{t li€u, OLT chia nho tin hi€u quang thu dugc sau dé gli tdi cic b
1oc nhi€u xa dé€ tach 18y tin hiéu clla mOi ONU.

Uu di€m chinh cla CDMA PON 1la cho phép truyén tdi luu Iugng cao
va c6 tinh ning bdo mat nGi trdi so cdc chudn PON khic. Tuy nhién, mOt trd
ngai 16n trong CDMA-PON 1a cdc b0 khuéch dai quang doi hdi phdi duoc thiét
k€ sao cho dAm bdo tuong Ung vEi ty sO tin hi€u/tap am (S/N). Vi hé thOng
CDMA-PON khong c¢6 b0 khuéch dai quang thi tiy thubc vio tGn hao bG sung
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trong cdc b0 chia, bd xoay vong, cic bd 10c ma hé sO chia OLT/ONU chi la 1:2
hodc 1:8. Trong khi d6, v&i b0 khuyéch dai quang hé sO nay c6 th€ dat 1:32
hoac cao hon.

Bén canh d6, cdc bl thu tin hiéu trong CDMA-PON la kha phUc tap va
gia thanh tuong d0i cao. Chinh vi nhing nhugc di€m nay nén hién tai CDMA-
PON chua ché vé tOc dd cla toan mang. Hién tai nhiing chuyén mach quang

tOc d0 cao c6 gia thanh rat cao chi phit hgp cho thi€t k€ mang 18i.

Ngubn: Passive Optical Networks Principles and Practice, October 2007.

I1.Gigabit PON (GPON)

1.Hé théng GPON
G-PON Ia giao thUtc FSAN TDMA PON th( 2 dugc dinh nghia trong

chudi khuyén nghi G.984 cla ITU-T. G-PON dugc xiy dung trén trdi nghiém
cUa B-PON va E-PON.
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GPON viét tat cUa tir Gigabit Passive Optical Network. GPON Ia su phat
tri€n cla APON/BPON né hoat d0ng & tOc dd 1én tdi hang Gbps va da dugc
chudn héa thanh ITU-T G.984. GPON khong phu thubc vaio ATM, GPON sUf
dung 16p con truyén dan hOi tu (GTC- GPON Transmission Convergence),
khung GTC c6 thé déng géi cic cell ATM. Khong gibng nhu APON/BPON,
khung GTC c6 th€ déng géi truc ti€p cic géi df li€u thong qua phudng phap
déng g6i GPON (GEM- GPON Encapsulation Method). Phan tdi khung GTC
chla cd ATM va GEM.

Maéc dit G-PON ho trg truy€n tdi tin ATM, nhung né ciing dua vao mOt
cO ché thich nghi tdi tin mGi ma dugc tdi Uu héa cho truyén tdi cdc khung
Ethernet duQc goi la phuong thUc déng gbi G-PON (G-PON Encapsulation
Method - GEM). GEM la phuong thUc dua trén thU tuc déng khung chung trong
khuy€n nghi G.701, ngoai trlf viéc GEM t0i Uu héa tUf mao dau d€ phuc vu cho
Ung dung cla PON, cho phép sdp x€p cdc dif liéu Ethernet vio tai tin GEM va
ho trg sap xép TDM.

G-PON s dung cau triic khung GTC (G-PON Transmission Conversion)
cho c& hai huGng xubng va hudng 1én. Khung huéng xudng bat dau véi mot tir
mao dau PLOAM, ti€p sau d6 1a ving tdi tin GEM hodc céc t€ bao ATM.

PLOAM gbm c6 thong tin cdu tric khung va sdp dat bing thong cho
ONT/ONU gUi d{t liéu trong khung hudng 1én ti€p theo.

Khung hudng 1én bao gbm cdc nhém khung gUi tUr cdc ONT. MOi moOt
nhém dugc bat dau v6i ti mao dau 10p vat Iy ma 6 chilc ning tuong tu trong
B-PON, nhung ciing bao ham tGng hQp cic yéu cau bing thong cla cic ONT.
Céc yéu cau bing thong chi ti€t hon dugc gUi di kem v4i cdc nhém hudng 1én
khi c6 yéu cau tUr OLT.

OLT gén cdc thOi gian cho viéc gUi d(f li€u hudng Ién tU cho m&i ONT/ONU.
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TOi Uu héa cho truyén tai cdc khung Ethernet bang phuong thltc GEM

(GPON encapsulation method).

SU dung cau tric khung GTC (GPON tranmission coversion) cho c& hai

hudng 1én va xuOng.

ATM GEM
client client
User ATM cells User frames (packets)
Transmission convergence (TC) adaptation sublayer Transmission
"""""'i"l"'l -I oY= v g 3 T convergence
gl (TC) layer
GPON physical media dependent layer

Hinh 2.1: Lép con truyén dan hi tu

2. Lép truyén d&n héi tu GPON

2.1 Churc niing cua GTC

Chlc ning chinh cla 16p truyén dan hdi tu GPON (GTC- GPON

Transmission Convergence) 1a d€ cung cap ghép kénh van chuyén gilta OLT va

ONU. Ci4c chlc ning khic bao gbm:

Thich nghi v6i giao thlc tin hi€u 18p con, cdc chlc ning hoat dOng,

qudn If va bdo duGng 16p vat 1i PLOAM, giao di€n phan phOi bing tan dOng,

sap x€p va ding ki ONU, sUa 10i (mdc dinh), mat ma lubng d liéu hudng

xubng (mdc dinh) va kénh thong tin cho giao di€én quan ly va di€u khién

ONT/ONU.
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1 Hé thOng GTC cung cap di€u khién da truy nhdp cho 1uu lugng hudng

1én. Trong khdi niém cO bdn, cic khung hudng xubng chi thi viing dugc phép

truy€n IUu 1ugng 1én trong khung hudng 1én dong bo v&i khung hudng xulng.

Header khung (PCBd)
Tai o hwéng down
Bo nhd BW
Down
Alloc- Bat diu Két Alloc- Bat dau Két Alloc- Bat ddu Két
D thiic ID thic ID thiic
1 100 300 2 500 3 520 600
: * \ . 7 :
I % A3 ! I
| N N\ ~ . ] i
i ~ N ~ ’ 1
1 ™ Y A 1 '
| ~ . . i I
i * . . f i
L ]
Up T-CONTI1 T-CONT2 T-CONT1
(ONULD (ONU2) (ONU3)
Khe Khe Khe Khe Khe Ehe
100 300 400 500 320 600

Nguln: ITU-T Recommendation G.983.1, Broadband optical access systems based on
Passive Optical Networks (PON), 2005.

Hinh 2.2 : Khai niém diéu khi€n da truy nhdp GPON

Khéi niém di€u khi€n da truy nhdp GPON dugc mé td & Hinh 2.2 OLT
gUi cdc con tro trong khOi di€u khi€n vat 1i PCBd, c4c con tr® nay chi thi thoi
gian bat dau va két thic ma mobi container truyén dan (T-CONT) c6 th€ dung
dé€ truyén d{r liéu hudng 1én. Bang cich nay, chi c6 m6t ONU truy nhdp mang
tai bat ki thoi di€m nao khong cé su tranh chdp trong hoat ddng binh thudng.
Céc con tr0 dugc dua vao cic khoi byte, cho phép OLT di€u khi€n méi truOng
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mang v&i tc dO 64 kbps. Tuy nhién, chudn cho phép nha khai thac dich vu thém

céc tOc d6 16n hon.

2.2 T6c dd bit ciia GPON
Khi tOc d0 bit ting 1én d€n hang gigabit thi can c6 b0 phit cong sudt cao

va do d6 dan dén la ciing can c6 bO thu c6 dO nhay cao hon. Pi€u nay c6 thé
dugc khac phuc bang cich si dung coO ché cin bang cong sudt. CO ché can
bang cong sudt hd trg cho viéc di€u chinh cic mlc cong sudt cla ONU lam
gidm ving chénh 1éch cong suat nhan dugc & OLT. MOt ONU & gan OLT thi
suy hao thap, S€ khGi tao nhd hon cong sudt ONU & xa.

Bang 2.1: Liét ké tdc dd bit trong GPON

1244.16 155.52
124416 622.08
1244.16 124416
2448 32 155.52
2448 32 622.08
2448 .32 124416
2448 32 2448.32
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3 Khung truyén dan GPON

3.1 Cau tric khung hudng xuéng

MObi khung hudng xubng GTC dai 125 us & cd tdc d0 khung 13 1.24416
Gbit/s va 2.48832 Gbit/s, ch(ta khOi di€éu khién véat 1i (PCBd- downstream
Physical Control Block) va phan tai dugc mo ta & hinh 2.3

Header cUa khOi di€u khi€n vat If bao gbm phan c6 dinh va phan c6
thé€ thay d0i. Phan cO dinh chlta ving dOng b0 vat Ii, viing ID va viing PLOAM.
Phan c6 th€ thay dGi bao gbm chi€u dai tdi & hudng xubng (Plend-Payload
length downstream) vi b0 nh& bing thong hudng 1én. Chi ti€t cdc viing dUgc mo
td & Hinh 2.4.

Khung down 123 ps

il
%

L4

PCBd Tain PCBd Tain+1 PCBd
1 n+l n+2

ATM GEM

a -

N = 33 bvte

Nguln: ITU-T Recommendation G.983.1, Broadband optical access systems based on

Passive Optical Networks (PON), 2005.

Hinh 2.3 : Khung hudéng xudng GTC

a. Vung dong bd vat li

Ving déng bo vat 1f dugc cO dinh 12 4 byte va né bat ddu & mOi khoi
PCBd. ONU s dung phan nay d€ tim vi tri bat ddu khung. ONU thuc hién co
ch€ d6ng b nhu hinh 2.5. ONU bat dau trang thai tim ki€m. ONU tim ra Psync
trong hang dgi. M6i 18n né tim ra Psync thi né s€ chuyén thanh pre-sync va thiét

1&ap bO d€m cai gid tri 12 1. Sau dd, ONU s& tim Psync khéc sau chu ki 125 ps. CUt
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mOi Psync ding, b0 d€m sé€ ting thém 1. Néu Psync khong ding, ONU sé
truyén ngUdc lai trang thdi tim ki€m. Trong trang thai pre-sync, néu bd dém
truy€n ding t&i M1 thi ONU sé truyén dén trang thdi dOng bd sync. M0i 1an
ONU dén trang thai sync, ONU bi€u thi né da tim ra cdu tric khung hudng
xuOng va bat dau x I théng tin PCBd. Néu ONU phat hién ving Psync M2 ké

ti€p khong diing, n6 s€ bi€u thi 12 mat khung v trd v€ trang thdi tim ki€m.
b. Vung ID

Ving ID c6 32 bit trong d6 mOt bit dung d€ ki€m tra 16i khung FEC &
hudng xudng, mOt bit d€ danh va 30 bit chi thi cdu tric khung 16n hon. BO dé€m
sidu khung nay dugc ding cho hé thdng ma héa di liéu cla nglroi dung va
cling c6 th€ dugc dung d€ cung cap tin hi€u tham chi€u ddng bd tOc dO thap.
30 bit cUa ving ID dung d€ dém va mOi ID cla khung sé& 16n hon khung trudc
d6. Bat cU khi nao b0 dém ting t&i gia tri tOi da thi n6 s€ quay vé 0 cho khung

ti€p theo.
c. Vung quan ly, van hanh va bdo dudng 16p vat Iy PLOAM

Ving PLOAM c6 13 byte trong khGi di€u khién vat 1i, né ch(fa cic ban
tin OAM 138p vat 1i. Hoat ddng, qudn 1i va bdo dudng OAM lién quan dén cic
cdnh bdo giy ra bli cic su ki€n dudc truyén qua cdc ban tin trong ving
PLOAM 13 byte. Tat ca kich hoat déu lién quan d€n ban tin dugc dnh xa trong
viung PLOAM.

ONU ID danh dia chi cho mOi ONU riéng. Trong lic sap x€p, ONU sé&
dugc gan mOt sO gQi 1a ONU ID. S& nay c6 gid tri tUr 0 d€n 253. Liic chua dugc
sap x€p viing nay c6 gia tri 12 OXFF d€ quang b4 cho tdt cd ONU.

1 Ban tin ID chi thj loai ban tin.
2 D{r liéu dugc dung cho phan tdi cla ban tin truyén dan hdi tu GPON
GTC.
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CRC dung d€ ki€m tra 16i khung.
d. Vung BIP

Ving BIP c6 8 bit chlfa s bit chan 1& dugc chén vao cla tat cd byte
truyén di, dau thu ciing tinh sO bit dUgc chén vao 1a chan hay 1€, sau d6 so sinh
vGi két qud cla BIP dugc truyén d€ do s 10i trén dudng link.

e. Ving chi€u dai tdi & hudng xudng

Viing chi€u dai tdi & huéng xubng (Plend) chi dinh chiéu dai bd nhé
bing thong va phan danh riéng cho ATM trong container truy€n dan. Ving nay
dugc gUi 2 1an. Trong d6 12 bit dau bi€u di€n chi€u dai bd nhd bing thong.
Piéu nay gidi han s ID phan b0 c6 th€ dugc gin chi 1én tGi 4095. Chi€u dai
phan danh riéng cho ATM dugc bi€u dién & 12 bit ti€p theo. Pi€u nay cho phép
hudng 1&n 4095 cell ATM trong mOt khung va tc d0 1én t&i 10 Gbps. 8 bit cudi

ki€m tra CRC. Pau thu cUa viing Plend sé& thuc hién phat hién va s(ra 16i.
f. Vang bO nh& bing thong

Ving b6 nhG bing thong 13 mOt mang c6é cdu tric 8 byte. MOi viing
trong mang nay bi€u thi phan bing théng cho mOt container truyén dan riéng.
Toan bd sO viung trong bd nhG dugc bi€u dién & chi€u dai tdi Plend. Khuén

dang mOi viing dugc md ta & Hinh 3.11.
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([(Pomew vt | e T
1 bit dé danh
ID (4 byte) :
N 30 bit b dém

P ONUID (1 byte) || ] siéu khung

L

o | Ban tin ID (1 byte)

A [ D tigu (10 byte) 13 byte
Pl M -
cq | CRC (1 byte)
E 3 = i .
d BIP (1 byte) 12 bit Ch.lE"l‘J dai bd I:I‘.hl:l'

Plend (4 byte) 12 hit chién dai phan
Plend (4 byte) 2T
/| Bi Clnre na
B& nhd BW up 1én i 1 e niang
| (N=8byte) Truy cép 11 Giri PLSu
I \ 1 Sl Zoitwim | | 10 Giri PLOAMu
.. I'| Truy cép 12 bit cor 9 Sir dunz FEC
Tai1 | 2 8 byte . 00 1ha p—
\ 2 byte SStart || - Hoong g 1

\ \ [ .

\ 2 byte SStop | 01: gir1 mode 0 DBRu
10: =i mode 1 DERu

11: giri mode 2 DBEu

II
\ Y 1 byte CRC V| 8
Truy cap |
!
N&8hb | -
i e | o D& danh

NguOn: ITU-T Recommendation G.983.1, Broadband optical access systems based on
Passive Optical Networks (PON), 2005.

Hinh 2.4 : M6 ta chi ti€t khung hudng xudéng GTC

Ving phan b6 ID ch(ra 12 bit chi thi CON-T riéng ma né dugc gan thdi
gian ludng 1&n cla mang PON. Ti€p theo 1a Ving cO chlfa 12 bit chi thi cich
phan ph6i da dung (Hinh 2.4 bi€u dién cdc chlic ning cla 12 bit c0) . Ti€p d6 1a
Bit 11 gUi PLSu (power levelling sequence upstream): n€u bit nay dugc cai dat,
ONU sé gUti thong tin PLSu trong lic phan bd. Néu khong dugc cai dat thi ONU
s€ khong gUi thong tin PLSu trong lic phan bG. Bit 10 glti PLOAMu: néu bit
nay dugc cai dat, ONU sé gUi thong tin PLOAMu trong lic phan b&. N&u khong
dudgc cai dat thi ONU sé khong gl thong tin PLOAMu trong lic phan bG. Bit 9
sU dung sUra 16i FEC (forward error correction): néu bit nay dugc cai dat ONU
s& tinh to4n va chOn FEC trong liic phan b0. Bit 7 va 8 glti bdo cdo bing thong
dOng DBRu (Dynamic Bandwidth Report upstream): phu thuOc vao ndi dung 2
bit ONU s€ gUi DBRu phlt hgp vGi vi tri ID hay khong. Va 00: khong gUi
DBRu, 01: gli DBRu mode 0 (2 byte), 10: gli DBRu mode 1 (3 byte), 11: gUi
DBRu mode 2 (5 byte) culi ciing 1a Bit 0-6: d€ danh.
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thai tim |
kidm

5

Pzyne khéng
ding Mz

Psyne diung

Psync khdng ding

Trang

| thiPre- | »

. that |
\ syne ’/J Psync dung lien tuc ta1 (M) - 1) 5:"’1':/

o

Hinh 2.5 : CO ch€ trang thai dong b6 ONU

Ving StartTime ch(fa 16 bit chi thi thGi gian bat ddu phan bS. Thoi gian
nay tinh bang byte, bat ddu khung 12 0. Di€u nay gidi han kich thudc cla khung
1én 12 65,536 byte. Di€u nay dU d€ danh dia chi cho tdc dd hudng 1én t&i 2.488
Gbps. Thoi gian bat dau trd dén noi bat dau truyén dit liéu khong bao gbm
thGi gian overhead cUa 18p vat Ii.

Ving StopTime chifa 16 bit chi thi thi gian két thic phan b. Thoi gian
nay dugc tinh bang byte, bat dau khung 12 0. Thoi gian két tric trd dén byte d{f
liéu cubi cung dugc k€t hgp vdi viéc phan bo nay.

Viing CRC: cau tric phan b6 dugc bdo vé st dung CRC-8.

g. Vung tai

Ving tai truyén dan hdi tu cé 2 phan: phdn danh riéng cho ATM va
phan danh riéng cho GEM.

Phan danh riéng cho ATM: chifa 53 cell ATM. Kich thudc phan nay
dugc dua vao vung Plend danh cho ATM. Do d6 viing nay ciing ¢6 kich thudc 1a
b0i sO 53 byte. Cic cell & hudng xuOng thi dugc 10c & ONU dua vao chi s
nhan dang dudng do VPI chira trong moi cell.
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Phan danh riéng cho GEM: chtta m6t sO khung GEM phéc hoa thanh da
khung. Kich thudc cla phan danh riéng GEM thi bang toan b chi€u dai khung
trr di khGi di€u khi€n PCBd va phdn ATM. Khung hudng xubng dugc 1oc &
ONU dua vao 12-bit Port-ID chira trong mOi phan doan khung.

3.2 Cau triic khung hudng lén
Céu tric khung hudng 1én dugc bi€u dién & Hinh 2.6. Chi€u dai khung thi

gibng nhu khung hudng xudng. MOi khung ch(ta mOt s6 truyén dan tU mot hay
nhi€u ONU. B0 nhd bing thong chi dinh viéc sap x€p truyén dan nay. Moi chu
ki phan phGi phai theo su di€u khi€n clia OLT, ONU c6 thé truyén mOt dén
bOn overhead va d{t liéu ngudi ding. BOn loai overhead 1a:

Overhead 18p vat li (PLOu- Physical layer overhead).
1 Céc hoat dOng, quan 1i va bdo dudng 16p vat li (PLOAMu-Physical

layer operations, administration and management upstream).

2 San bang cong sudt (PLSu- Power levelling sequence upstream).
3 Béo cdo biang thong ddng (DBRu-Dynamic Bandwidth Report upstream).
4 Hinh 2.7 chi ra chi ti€t cdc overhead. OLT chi thi thong qua cO trong b0

nh& bing thong c¢6 hay khong thong tin ving PLOAMu, PLSu hay DBRu dugc
gUi trén mOi viing phan b0. Trang thii cla PLOu thi &n trong viing sap x&p khi
phan ph6i. Quy luat 12 mbi 1an mOt ONU chuy€n qua moi truOng mang PON

Khung up
FLO | PLOAM | PILS | DBR Tai X DBR Tat Y FLO | DBR Tai Z
u u u u u u u
T-CONT X T-CONTY « >
) ONT A ! ONT B
1 Ngubn: ITU-T Recommendation G.984.3, Gigabit-capable Passive Optical

Networks (G-PON): Transmission convergence layer, 02/2004.
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Hinh 2.6 : Khung hudng 1én GTC
a. Vung overhead 18p vat li huéng 1én

Viing overhead 10p vat If hudng 1én gbm cic ving 12 10i m& dau, viing
ranh gidi va 3 ving d{f liéu tuong Ung vGi ONU. D€ duy tri k€t ndi véi ONU,
OLT sé thr cap viéc truy€n 1én clla mOi ONU trong khodng thdi gian t6i thi€u.
Khodng thGi gian nay dugc xdc dinh bGi cdc thong s6 dich vu clla ONU. OLT
s& dinh dang va diéu khi€n 10i m3 dau va ranh gidi trong cdc ban tin overhead.
Vung BIP c6 8 bit.

Trudc khi ONU-ID dugc gdn, ONU dat gid tri khong xéc dinh 1a 255
trong viing nay. OLT c6 thé ki€m tra viing niy d€ xic nhan dia chi phan b0 va
truy€n ding dén ONU. Vung ID cung cdp trang thdi ONU thOi gian thuc bdo
cdo cho OLT. Khi ONU chi ra m0t PLOAM khan cap dang dgi, OLT sé& cap
mOt vi tri @ huGng 1én cho phép ONU gUi ban tin PLOAM. Thdi gian ddp lai sé

it hon 5 ms.
b. Viing van hanh, quan Iy va bao dudng 16p vat Iy PLOAMu

C4c hoat ddng, quan 1i va bdo dudng 18p vat 1i PLOAMu c6 13 byte
chlra cdc ban tin PLOAM d3 dugc mo td & phan PLOAMd.
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e oOrw

Livi me dan (a byte)

Eanh gidi (b byte)

EIF (1 byte)

ONU ID (1 byte)

ID (1 byte)

EEE0HY

ONU ID (1 byte)

Ban tin ID (1 byte)

Data (10 byte)

CRC (1 byte)

PLSu
(120 bryte)

AWy

DBA (1. 2, 4 byte)

CRC (1 byte)

Tai

’

;-’f Bit Chare nang
f,f-' 7 PLOAMu khin cip dang doi
/ 6 FEC 1-mo, O-tht

GVHD Nguyén Viét

LA

Trang thai RDI O-phat hién, 1-OK

o

Luu lvong dang doi trong T-COMNT leoai 2

Liru lvong dang deot trong T-CONT loai 3

[§%)

Luu lvong dang doi trong T-CONT loai 4

1 Liuru lrvong dang dot trong T-CONT loai 5

0 Bé danh

Mac dinh nlne 1a
chi thi trong c&
cua OLT

Ngubn: CEDRIC F. LAM , Passive Optical Networks Principles and Practice, October

2007.

Hinh 2.7 : M6 ta chi ti€t khung hudng 1én GTC

c.Vung san bang cong sudt PLSu

Trinh tyU san bang cong sudt PLSu c¢6 kich thudc 120 byte, ONU s(r

dung cho viéc do cong sudt. Chlc ning gitip di€u chinh mUc cong sudt ONU.

Viing nay dugc gUi khi ¢6 chi thi cO. CO ché di€u khi€n cong sudt thi c6 10i

trong 2 truOng hgp 1a khdi tao cong sudt ban dau cla bd phat ONU (chi xay ra

ldc kich hoat ONU) va thay d6i cong sudt cla b0 phat ONU (xay ra lic hoat

d0ng ciing nhu lic kich hoat). PLSu c6 th€ dugc yéu cau & bat ki thOi di€m

nao. O nhiéu trudng hop, trong ldc kich hoat, OLT c6 thé cai dat bit PLSu dé&

quang bi cho phép ONU thiét 1ap b0 phat. Néu ONU khong st dung viing PLSu

thi ONU sé& khong kich hoat b phat. Di€u nay 1am gidm su dung do.
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d. Vung bao cio bing thong dOng DBRu

Cdu triic DBRu chla thong tin T-CONT. Ving nay dugc gUi khi c6 chi
thi cO. Vuing DBA ch(a trang thédi 1uu lugng cUa T-CONT. Vung 8, 16 hay 32-
bit dugc dung cho muc dich nay. Ving CRC: cau tric DBRu dugc bdo vé s
dung CRC-8. Pau thu clla DBRu sé& thuc hién phat hién va s(fa 16i CRC-8. Néu
CRC chi thj rang 16i khong thé stra dugc thi thong tin trong DBRu s€ bj loai bo.

e. Phan tai

Phan tai dua 1én c6 thé 1a cell ATM, khung GEM hay bdo cdo DBA.
Phan tdi ATM hudng 1én c¢6 53 byte. Chi€u dai cUa phan tdi niy phdi nhé hon
chiéu dai overhead dugc yéu cau. OLT sap x€p cic con trd d€ phan tdi ATM
1udn 12 53 bytes. N€u tai khong dU 53 bytes thi né s& ddn thém cho dU 53 byte,
céc cell ATM & hudng 1én dugc trinh bay nhu Hinh 3.15.

PLOu PLOAMu DBEu Tai

Cell ATM Cell ATM Cell ATM Cell ATM Cell ATM Pém

Nguln: ITU-T Recommendation G.984.3, Gigabit-capable Passive Optical Networks (G-
PON): Transmission convergence layer, 02/2004

Hinh 2.8 : Céc cell ATM & huéng Ién
Phan tdi hudng 1én GEM ch(ra mOt sO khung GEM (Hinh 3.16). Chi€u
dai cUa phan tai nay phadi nhd hon chi€u dai overhead dugc yéu cau.
Phan tdi hudng 1én DBA chlta bdo cdo phin bO bing thong dOng tUr
ONU nhu trong Hinh 3.17. B4o céo bing thong dOng dau tién dugc x&p hang &
cdc byte dau tién tai vi trf bat dau phin b, tat cd bdo cdo thi lién ti€p nhau.
Néu chiéu dai phan bd khong khdp vGi toan b0 chi€u dai bdo cdo thi ONU sé

b6 b6t phan cubi clia bdo cdo hay dém thém cic bit 0 & phan cubi n€u khong
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d0. Chid y rang ONU phai phan hoi viéc phan b0 tdi DBA tham chi n€éu mode

nay cla DBA khong hO trQ thi né van duy tri phan tai ndy.

PLOu PLOAMu DBRu Ta1
Header | Doankhung | Header Khung day dn Header Doan khung
GEM GEM GEM

Ngubn: ITU-T Recommendation G.984.3, Gigabit-capable Passive Optical Networks (G-

PON): Transmission convergence layer, 02/2004

Hinh 2.9 C4c khung GEM & hudng lén

FLOu

PLOAMu

DBFRu

Tai

Bao cao DBA

Dem

Nguln: ITU-T Recommendation G.984.3, Gigabit-capable Passive Optical Networks (G-

PON): Transmission convergence layer, 02/2004
Hinh 2.10 : Bdo c4d0 DBA & hudng lén

3.3. Phan b6 biing tdn ddng DBA trong GPON
Phuong phép cG ban nhat cla phan phdi bing thong hudng 1én 12 phin

b6 bang nhau gilta cic ONU. Phuong phdp nay khong hi€u qud. Pac biét 1a luu

lugng g6i bdi nhu cau bing théng cla cdc ONU thi it khi bang nhau tai moi thoi

di€m. Viéc tan dung toan b0 bing thdng c6 th€ dugc thuc hién néu bing thong

hudng 1én dugc phan phbi dOng tiy theo nhu cdu cla ONU. Trong khi ITU-T
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khéng quy dinh thudt toin DBA, G.983.4 quy dinh khung va cO ché d€ thuc hién
DBA trong hé thGng BPON va GPON. G.983.4 quy dinh 2 cO ché€ gin bing tan
dOng nhu sau:

V&i phuong phdp dau tien, ONU déng vai tri 12 bi ddng, OLT gidm sat
bing thong clla mOi ONU dugc s dung dua trén s6 cell ATM nhan r0i va
khung GEM nhan r0i ma né nhan trong khung GTC hudng 1én. Vi Ii do nay,
phuong phap nay dugc coi nhu 1a “di€u chinh cell nhan r6i”. Phudng phép nay
con dugc goi la bdo cdo khong trang thdi. C6 nhi€u bing thong hon dugc gin
cho ONU néu vié€c tan dung bing thong vugt qua ngudng quy dinh. Thudn 1gi
cla phuong phdp nay la 1am don gidn héa ONU va tranh vi€éc si dung bing
thong hudng 1én cho vi€c bdo cdo nhu cau bing thong.

V&i phuong phép th( 2, ONU bdo cdo trang thidi b0 dém dén OLT. Do
vay, né dugc goi 1a bdo cdo trang thdi b0 dém hay bdo cdo trang thai SR (Status
Reporting). Chi thi nhu cau bing thdng trong loai T-CONT dugc truyén trong
viing overhead 18p vat 1i cu th€ hon 1a viing bdo cdo bing thong ddng DBRu.
OLT s dung thong tin bdo cdo trang thai d€ quyét dinh phan bd bing thong phil

hgp cho mOi vi tri ID.

4. Bao mat
Trong hé thdng PON thi huéng xubng, d{t liéu dugc truy€n broadcast

dén tat cd ONU. M6i ONU chi c6 thé€ truy cap d{f li€u cla minh, nhung n€u
ngUdi diing nio cé y dinh phé hoai thi ¢6 th€ gid ONU cUa ngudi ding khic dé
truy cap d(r li€u, hé thOng bdo mat PON s& ngin chdn viéc nay. Gibng nhU cic
mang khic, GPON s dung thU tuc mat ma d€ ngin nglra viéc nghe trOm cic
tin hi€u khdng mong muOn. Khong giOng nhu truy cdp wireless hay modem,
trong mang PON, bat ki ONU nao ciing khong th€ thdy dugc luu lugng hudng
1én cla ONU khdc. Pi€u nay cho phép 1am don gidn héa thU tuc mat mi. Pau

tién 12 chi cAn mat ma & hudng truyén xudng cla df li€u. Th 2 1a dit liéu
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hudng 1én c6 thé truyén khéa mat ma. GPON s dung chudn mat ma AES
(Advanced Encryption Standard). P6 12 mOt kh6i mat ma ma né hoat dOng trén
mOt kh6i d{f 1iéu 16 byte (128 bit). Pac biét ché d0 dém dudgc s dung. Khoi
mat mi gid ngdu nhién 16 byte dugc phat ra va XOR véi dif liéu ngd vao dé
tao ra d{f liéu mat ma & OLT. O ONU, d{t liéu dudc ma&t ma nay thi XOR vdi
chubi gid ngdu nhién 16 byte tuong tu nhu' & OLT d€ tao lai dit liéu ban dau.
VGi ATM chi c6 48 byte dugc mat mi, véi GEM chi c6 phan tdi GEM dugc
mat ma. OLT khdi tao viéc trao dGi khéa bang vi€c gli ban tin d€n ONU thong
qua kénh PLOAM. Sau d6 ONU sé chiu trach nhiém tao ra khéa va phét ngugc
tr& vé OLT.

IIL.KET LUAN
V&i nhitng uu di€m vé tOc d0, bing théng ciing nhu chi phi tri€n khai,

cong nghé cdp quang GPON la su lua chon khéng th€ nam ngoai chi€én luge
phat tri€én cla cic nha khai thac vién thong cho mang truy nhdp. Chinh vi vay
ma dé tai nay di sdu nghién c(fu vé cau triic, hoat dOng va chat lugng clla mang
quang thu ddng GPON

Qua bai bdo cdo nay, em da dua ra duQc cdc md hinh mang truy nhap
quang v&i nhimg uu di€m vugt trdi vé tOc dO, bing thong ciing nhu chat
lugng, h(ra hen su phét tri€n vuot bac cho mang truy nhap. P6 1a cac van dé
cOt 16i nhat khi trién khai mang cdp quang thué bao. Tuy nhién, do su' han ché
v€ thOi gian, tai 1iéu tham khdo ciing nhu khd ning hi€u bi€t cla ban than,
nh(ng két qud dat dugc chi ding 1ai & mUc 1y thuy€t, chura nghién cu siu vé
thuc tién cla PON, em mong muOn sau nay minh c6 c¢0 hdi di siu vao thuc tién

d€ hoan thanh dy dinh trong tuong lai.
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