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- CHUONG V-
MANG TRUY NHAP QUANG FTTx
5.1. TONG QUAN VE MANG TRUY NHAP QUANG FTTx
5.1.1. Khai niém

Truy nhap s¢i quang 1a mot cong nghé quan trong nhat trong mang thé hé sau
(NGN). N6 cho phép tang bang tan 16p truy nhap va cho phép xay dung mang truy
nhap c6 kha nang thich tmg vé&i sy phat trién dich vu ciia nguoi dung. Mang truy
nhap hd tro cac két ndi dén khach hang. N6 dugc dat gan dau cudi khach hang va

trién khai vdi s6 lugng 1on.

FTTx la tir viét tat ciia Fiber To The x, nghia 1a mot kién trac trong d6 soi
quang duoc kéo tir cac thiét bi chuyén mach cta nha cung cap dich vu dén cac thué
bao. Trong d6, “x” 1a ki hiéu dai dién cho mdt trong cdc md hinh ing dung nhu
FTTC, FTTB, FTTH, FTTO...

So véi mang truy nhap cap dong truyén thong, soi quang hau nhu khéng gidi
han bang thong (hang THz). Viéc trién khai soi quang dén tan nha thué bao s& la
muc dich phat trién trong tuong lai.

5.1.2. Uu nhwoe diém cia FTTx
5.1.2.1. Uu diém

Hé théng FTTx str dung soi quang nén c6 nhiéu wu diém ciia hé théng quang

nodi chung.

— Suy hao thap: Soi quang truyén dan chiu suy hao truyén dan thap. Diéu nay cho
phép hé thong truyén dan véi khoang cach dai hon. Di véi soi quang thi suy

hao khong thay doi theo tan s6 cia tin héu.

— Bang thong rong: Soi quang co bang thong rong cho phép thiét lap hé thong
truyén dan v6i dung lugng 16n hon. Hién nay, bang tan cia soi quang c6 thé lén
dén hang THz.

— Tinh cach dién: Do sg¢i1 quang dugc ché tao tur thuy tinh 1a chét cach dién, vi thé
khong can quan tdm dén van d¢ ndi dat. Hon nira hién tuong xuyén am
(crosstalk) giira cac soi quang rat thap, co thé bo qua duoc. Nho thé, soi quang
rat phu hop voi nhitng méi trudng nhiém dién do sgi quang khéng bi danh lira

hay tao tia Itra dién.
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— Tinh bao mat: Tin hiéu quang truyén di trong soi dugc tip trung chi yéu bén
trong 101 so1, bat ki cong suét tin hiéu quang nao vuot ra khoéi 161 soi hau hét bi
hép thy tai 16p vo sgi, nho thé tin hiéu quang dugc truyén di tron ven tir dau dén
cudi soi. Hé thong thong tin soi quang rat phu hop vé6i cac tng dung yéu cau do
béo mat thong tin cao nhu trong cac hé thong thong tin cia ngan hang, mang

may tinh hay quan su...

— Khong bi can nhidu dién tir truong: Do ban chat cia sgi quang 1a moi trudng
dién moi khong chiu can nhiu dién tir trudng, tirc 1a khong xuat hién dong cam
tmg do twong tac giita soi quang va anh sang, vi thé tin hiéu quang hoan toan

khong chiu tdc dong tir cac hi¢u ing ctuia xung dién tir truong....

— Tinh linh hoat. Céc hé théng thong tin quang déu kha dung cho hau hét cac dang

thong tin sb lidu, thoai va video.
5.1.2.1. Nhwoc diém

Hé thong FTTx c6 rat nhiéu uu diém, tuy nhién van con mot so6 han ché nhu

sau.

— Do so1 quang c6 kich thudc nhd va lam tir vat lieu di€én moi trong suot nhu thiy
tinh nén viéc han ndi tré nén kho khan hon va doi hoi phai c6 k¥ nang dé dam
bao chat luong moi han.

— Sgi quang dé bi tac dong boi ing suat cing, uoén cong nén doi hoi can phdi chi y

can than trong khi trién khai sir dung.
— Soinhay cam v6i hoi am, nude tham vao bén trong cap.

— Mic du soi quang ré nhung chi phi cho lap dit, bao dudng, thiét bj dau cudi 1a
rat 16n. Do thiét bi dau cudi con kha dat nén khong phai lic nao hé thong mang

FTTx cling phu hop.

— Dbi v6i nhiing tmg dung thong thuong, khong doi hoi bang thong 16n nhu ludt
Web, Check mail...thi cap ddng van duoc tin dung. Do d6 can phai dau tu
nghién ctru dé giam cac chi.

5.1.3. Cac ing dung cua FTTx

Hé thong truy nhap quang phai 1a giai phap toan quang nham dap tmg cac yéu
cau tang bang thong lién tuc trong mién truy nhap. Mang truy nhap quang hudng
dén viéc cung cap cac dich vu tich hop thoai, hinh anh va dit liéu (Triple- Play) cho

cac thué bao dau cudi trén mot duong truyén duy nhat. Cac bude thyc hién chinh 1a
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budc phat trién tiép theo cila cic mang 15i dén mang thé hé sau (NGN) trén nén IP.
Pé xdy dung dugc cac thé hé mang truy nhap quang méi, giai phap thyc hién huéng
dén cac cong ngh¢ khiac nhau nhu WDM PON, GPON, EPON, Ethernet va xDSL.
N6 ¢6 thé duoc phat trién theo céac kich ban ung dung khac nhau nhu FTTC, FTTB,
FTTO va FTTH, cho phép cac nha khai thac cung cap cac dich vu tryc tiép va don
gian, cung cap bang tan 16n véi chi phi hidu qua va kha nang ho tro da dich vu.
Diéu nay cho phép cac nha khai thac tré nén canh tranh hon va cic dich vu thich

{mg véi sy thay ddi lién tuc cac nhu cau ciia khach hang.
Cu thé cac ing dung ctia FTTx 1a phu thudc vao céc kién tric mang.

- Béi voi kién tric FTTO va FTTH duoc 4p dung cho cac biét thy, cac ho gia dinh
riéng va cac van phong. Dich vu cung cép bao gdm VoIP, IPTV, HSIA, VPN, gidm
sat (Monitor), ... Bang tan truy nhap cho mdi thué bao 1én dén 10-100Mb/s.

- Pbi voi kién trac FTTB duogc 4p dung cho cic co quan nha nudc, cac doanh
nghiép trong céc toa nha thwong mai, cac thué bao hd gia dinh trong cac can ho
chung cu. Dich vy cung cép bao g@)m VolIP, IPTV, HSIA, duong day thué riéng
TDM, VPN, giam sat (Monitor), ... Bang tin truy nhap cho mdi thué bao 1én dén
50-100Mb/s.

- Bbi véi kién trac FTTC dugc &p dung chung cho cac khu vuc dan cu hoac céc toa
nha cao tﬁng. Dich vu cung cép bao g6m VolIP, IPTV, HSIA, ... Bang tan truy nhap
cho mdi thué bao 1én dén 100Kb/s -100Mb/s.

5.2. CAU HINH CUA MANG TRUY NHAP QUANG FTTx
5.2.1. CAu hinh co ban ciia mang truy nhip quang FTTx

Céu hinh co ban ciia mang truy nhap quang FTTx nhu hinh 5.1, bao gém ba
thanh phan chinh.
- Thiét bi két cudi dudng quang (OLT): dugc dit tai phia nha cung cép dich vu.
- Thiét bi két cudi mang quang/ khéi mang quang (ONT/ONU): dugc dit tai phia
khach hang.
- Mang két n6i quang: két ndi giita cac thiét bi OLT va ONT/ONU. Bao goém céc
$Q1 quang va cac thiét bi tich cuc (trong mang AON) hodc cac thiét bi thu dong
(trong mang PON)
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Trong hinh 5.1 ¢6 cdc mé hinh kién trac nhu cap quang dén via hé FTTC, cap

quang dén tda nha FTTB, cip quang dén van phong FTTO va cap quang dén cac ho
gia dinh FTTH. Cac md hinh kién trac khac nhau 1a do vi tri dit cac ONT/ONU va

chiéu dai s¢1 quang.
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Hinh 5.1. C4u hinh co ban ctia mang truy nhap FTTx

NI

Trong md hinh kién trac FTTH/FTTO, cac ONT dugc dat trong nha khach

hang hodc & trong van phong cac co quan va c6 vi tri gan khach hang nhat. Chiéu

dai soi quang két ndi 12 dai nhét.

Trong mo6 hinh kién trac FTTB, cac ONT duoc dat trong cac toa nha hodc &

cac hanh lang.

Trong mo hinh kién trac FTTC, cac ONU duoc dit tai cac via hé va c6 vi tri xa

khach hang nhét. Chiéu dai soi quang két n6i 1a ngan nhat.

Bang 5.1 ligt ké tat ca cac dac tinh chinh cta cac mo6 hinh kién trac trong FTTx.

Bang 5.1. Céc dac tinh chinh cua FTTx.

M6 hinh kién tric FTTC FTTB FTTO FTTH
Dung lugng Vai tram Vai chuc Mot tai cac | MOt tai cac
ONT/ONU co quan/ xi | ho giadinh

nghiép
Khoang cach gilta |5 km + 10Km | <20 Km <20 Km <20 Km
OLT va OLT/ONU
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Khoang cach gita| ] km+3Km |<500m 0~50m 0~20m
OLT/ ONU va khach

hang

Bing tan cho mot|2 dén 25| 50/100 Mb/s | 100Mb/s dén | > 100 Mb/s
khéch hang Mb/s Gb/s

Giao dién cua | POST, FE, POST, | FE/GE, FE, POST,
OLT/ONU ADSL/ADSL | VDSL2/TD | TDM, Wifi Wifi, RF

2", VDSL2 M

Kiéu OLT/ONU ONU  dung | MDU/MTU | SBU SFU
luong 16n

5.2.2. CAu hinh tham chiéu ciia mang truy nhip quang FTTx

Céu hinh tham chiéu cta mang truy nhap quang duoc trinh bay trén hinh 5.2.

Trong d6 bao gdm 3 module co ban:
— Pau cudi duong quang (OLT)

— Mang phéi ddy quang (ODN)

— Khéi mang quang (ONU)

Ngoai ra con cé thé co thém: Module chtrc ning phdi hop (AF).

Céc chire nang quan li hé théng mang truy nhap

e

— ——
— ONU
Cic chire
niing niit dich OLT _ ODN
SNI R/S RS oOnNuvU | :
V:Dbiém tham chiéu :
(a):Diém tham chiéu
UNI
Phia mang Nguoi dung

Hinh 5.2. C4u hinh tham chiéu ctia mang truy nhap quang
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Diém tham chiéu gdm co6: Diém tham chiéu phat quang S, diém tham chiéu thu
quang R, diém tham chiéu gitra cac niit dich vu V, diém tham chiéu dau cubi thué

bao T va diém tham chiéu a & giira cac ONU.

Giao dién bao gém: Giao dién quan 1y mang Q3, giao dién giira mang v6i nha
cung cap dich vu SNI va giao dién gifta thué bao voi mang UNI. Vi vdy c6 thé hiéu
mang truy nhdp quang la mang sir dung chung cac giao di¢n véi cac mang khac
nhau nhung h¢ thong truyén dan truy nhap cap quang dam nhiém mot loat duong
lién két truy nhap va gdm cac ONT, ODN, ONU va AF.

Pau ndi truyén dan giita OLT va ONU c6 thé theo phuong thic diém- da
diém, ciing co thé theo phuong thirc diém- diém. V& hinh thirc truyén dén, c6 thé ap
dung ghép kénh theo thoi gian (TDM), ghép kénh theo bude song, ... Con phuong
thirc truy nhap, nhin chung dya trén da truy nh@p phan chia theo thoi gian.

5.2.3. Cac khoi chirc niing co ban ciia mang truy nhip quang FTTx
5.2.3.1 Khoi chirc nang OLT

Khéi dau cudi duong quang (OLT- Optical Line Terminal) cung cap giao dién
quang giita mang 15i ctia cac cung cap dich vu va ODN, dong thoi ciing cung cap it
nhat mot giao dién dién véi phia mang dich vu. OLT c6 thé chia thanh dich vu
chuyén mach va dich vu khong chuyén mach. OLT ciing quéan 1y bao hiéu va thong
tin giam sat diéu khién dén tr ONU, tir d6 cung cip chirc ning bao dudng cho
ONU. OLT c6 thé lap dat ¢ tong dai ndi hat hodc mot vi tri & xa.

So d6 khéi chirc ning cia OLT nhu trén hinh 5.3. Khéi OLT gém c6 3 phan

chinh: bd phan dich vy, bd phan trung tam va b phan dung chung.

Phan dich vu Phin trung tim - -
Giao dién
ODN
— SPF
MUX .
. ODN
Man
s Giao dign
ODN
SPF
OAM Céip nguén
Phan ding chung

Hinh 5.3. Cac khdi chtc niang trong OLT
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a) Cac chirc nang cua bo phdn dich vu:

B6 phén dich vu la dau vao cua cac dich vy, yéu cau ddi véi no 1a cac dich vu
it nhat phai co toc do so cép cia ISDN va co thé cung cép it nhat mot dich vu hoac
dong thoi 6 thé dam nhan tir hai loai dich vu khac nhau tré 1én.

b) Cac chirc nang bo phdn trung tam:

Bao gdom 3 chirc nang chinh

- Chtrc ndng ndi chéo s6: Cung cap noi chéo gitta mang vdi1 ODN trong dd rong

bang tan c6 thé sir dung.

- Chtrc ning ghép kénh truyén din: Cung cip dudng truyén cho dich vy thu va phat
trong ODN

- Chtrc nang giao dién ODN: Chtrc nang nay can clr vao cac loai s¢gi quang cua
ODN dé cung cip cac giao dién quang vat 1y, dong thoi thyc hién bién doi dién
/quang, va quang/ dién.
¢) Cac chure nang cua bo phan dung chung:
- Chirc nang cap dién: Chuyén d6i ngudn dién cung cip tir bén ngoai thanh tri s6
dién yéu cau cia ndi bo.
- Chtrc nang OAM: Thong qua giao dién twong Ung, thuc hién su van hanh, quan ly
va bao dudng (OAM) ddi véi tat ca cac khdi chirc nang va ndi v6i quan Iy mang 16p
trén.
5.2.3.2 Khoi chirc ning ONU

Khéi mang quang (ONU- Optical Network Unit) ¢ gitta ODN véi thué bao.
Phia mang cia ONU c6 giao dién quang, con phia thué bao 1a giao dién dién: do do
can c6 chirc nang chuyén doi quang/ dién. Pong thoi co thé thuc hién chirc nang xir
ly va quan ly bao dudng cac tin hiéu dién. ONU c6 thé dat & phia khach hang
(FTTH/FTTB) hodc ngoai troi (FTTB). So d6 khdi chirc niang ciia ONU nhu trén
hinh 5.4. ONU bao gém cac bg phan trung tdm, bd phan dich vu va by phan chung.
a) Cac chirc nang cua bo phdn trung tam
- Chirc nang giao dién dién ODN: cung cap 1 loat giao dién quang vat ly, néi véi
ODN, d6ng thoi hoan thanh viéc bién d6i quang/ dién va dién /quang.
- Chirc nang giao dién dién ODN: cung cap 1 loat giao dién quang vat ly, nbi véi

ODN, d6ng thoi hoan thanh viéc bién d6i quang/ dién va dién /quang.

Hoc vién Cong nghé Bwu chinh Vién thong 154



Chwong 5- Mang truy nhdp quang FTTx

- Chirc nang ghép kénh thué bao va dich vu: t6 hop va phan giai cac thong tin dén tir
cac thué bao khac nhau hodc dua t61 cac thué bao khac nhau.
b) Chirc nang bo phan dich vu

B6 phan nay cung cip giao dién dich vu khach hang, c6 thé cung cap cho mot
hoidc mot nhom khach hang. N6 ciing cung cp chirc nang chuyén d6i bao hiéu theo
giao dién vat ly.
¢) Cac chure nang cua bo phan chung

Cép dién va OAM. Tinh chat, chtrc nang bo phan chung giéng nhu trong OLT.

Phén trung tim Phan dich vu
. Giao dién
ODN SPF I
ODN MUX
: * Khach
Giao dién . . hang
ODN
SPF
OAM Cép ngudn
Phan diing chung

Hinh 5.4. Céac khdi chtc nang trong ONU

5.2.3.3 Khoi chirc nang ODN

Khéi mang phan phdi quang (ODN- Optical Distribution Network) dat gitra
ONU va OLT. Chirc nang ctia n6 1a phan phdi cong suét tin hiéu quang. ODN chu
yéu 1 phan tir quang khong ngudn va s¢i quang tao thanh mang phéan phdi dudng
quang thu dong.

Céu triic co ban mang cap quang FTTx duoc thé hién trén hinh 5.5.

Mang cép quang dugc xac dinh trong pham vi ranh gidi tir giao tiép sgi quang
giita thiét bi cia nha cung cép dich vu (vi du nhu thiét bi OLT/Switch) dén thiét bi
tai khach hang (ONU/ONT). Mang cép quang thué bao duoc cdu thanh boi cac
thanh phan chinh nhu sau:
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a) Cap quang goc (Feeder Cable): xuat phat tir phia nha cung cap dich vu (hay con
goi chung 1a Central Office) t6i diém phan phéi dugc goi 1a DP (Distribution Point).
b) Piém phan phdi soi quang (DP): 1a diém két thiic cta doan cap gbc. Trén thyc té
trién khai, diém phan phdi soi quang thuong la mang x6ng quang, hodc cic ti cap
quang phdi, uu tién dung mang xong quang.

¢) Cap quang phdi (Distribution Optical Cable): xuét phat tir diém phdi quang (DP)
t6i cac diém truy nhap mang (AP — Access Point) hay tir cic tii quang phdi t6i cac
tap diém quang.

d) Piém truy nhap mang (NAP): la diém két cudi cua cac doan cap quang phdi.
Trén thuc té trién khai, diém truy nhap mang thudng 14 cac tap diém quang.

e) Cap quang thué bao (Drop Cable): xut phat tir cac diém truy nhap mang (AP)
hay 14 tir cc tap diém quang dén thué bao.

g) Hé théng quan Iy mang quang (FMS — Fiber Management System) dugc sir dung
dé bao dudng va xur Iy su cb.

h) Piém quén 1y quang (FMP - Fiber Management Point): d& dang cho xir 1y su cb

va phat hién dirt duong.
ras
OLT ONT
.“.---:....c. DP AP -* ..._-.' 'a.
L O —a—— i
.“' 1 c': . . '.' u 9.:
esashes®” Cin sbe | Cipphéi |  Capthuibao " .
10@, o - A " 2 i Thiét by dan enin
Bao gim . | :
ODE. Ciu truc co ban FITH ODN

&

Hinh 5.5. Céu tric co ban khéi phan phéi quang FTTx

5.2.3.4 Khoi chirc niang AF

Khéi chirc nang ty thich nghi (AF- Adaptation Function) chil yéu cung cap cac
chtrc nang phbi hgp ONU véi thiét bi thué bao. Khi thyc hién cu thé nd c¢6 thé nim
trong ONU, ciing c6 thé hoan toan doc 1ap.
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5.3 CAC PHUONG THUC TRUY NHAP QUANG FTTx
5.3.1. Phwong thirc FTTC

V61 phuong thic FTTC, soi dugce kéo td1 ONU dét ¢ via he. Mot hoac nhiéu
toa nha két ndi dén ONU bang cap dong, khoang cach tir ONU téi thué bao khoang
100m. Cau hinh h¢ thdng truy nhap FTTC nhu hinh 5.6.

Mang nha cung

Mang nha cung
dich vu 1 a

dich vu

Hg thong quén i

ol

Hinh 5.6. Cau hinh truy nhap FTTC

Phuong thitc FTTC duoc khuyén nghi sir dung cho cac ving dan cu ¢ mat
d6 dan tuong ddi cao, dic biét 1a ¢ nhimng noi c6 thé sir dung lai mang cap dong,
hoic nhitng noi kho lip dat cap quang. Pay ciing 1a mot phuong thirc truy nhap phu
hop cho cac khach hang c6 nhu cau d6i véi cac dich vu VolIP, truy nhap internet toc

do cao.
5.3.2. Phuwong thirc FTTB

Trong phuong an nay, soi dugc kéo td1 mot ONU dat trong toa nha. Céc
khach hang c6 thé truy nhap internet theo cac két ndi dén ONU thong qua LAN nho
cac cap UTP-5. Chiéu dai ctia phan cap dong thuong khong 16n hon 10m.

Pé tan dung hiéu qua cic ngudn tai nguyén cil thi phuwong thie FTTB+LAN
dugce xem 1a co thé tiét kiém t6i da chi phi xdy dung mang. Hon nita, khoang cach
ngan gitra ONU va thiét bi dau cudi thué bao ciing cho phép phat trién timg budc tir
FTTB+LAN sang FTTH/FTTO.
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Mo hinh FTTB phu hgp véi cac toa nha c6 mat do 16n cac khach hang 1a
doanh nghiép vi ho ¢6 nhu ciu dic biét 1on vé biang tan, dic biét cic tdoa nha nay
déu co6 LAN xay dung trén mang cap UTP-5.

CAu hinh hé théng truy nhap FTTB nhu hinh 5.7. C6 thé st dung hai cu hinh 13 cdu
hinh truy nhap FTTB v6i PON +LAN (hinh 5.7a), hodc c4u hinh truy nhap FTTB
v6i PON +DSL (hinh 5.7b).

Building

(a)
PSTN/TOM |
sl
Softswitch AG
_Mg pc
' == Modem i sPhone
IPTV == -
LAN Switch = 1
e hes i |
| | B R
oy ] | . —
(b)

Hinh 5.7. C4u hinh truy nhap FTTB
(a) Cau hinh truy nhap FTTB véi PON +LAN
(b) Céu hinh truy nhap FTTB v&i PON +DSL
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Kién trac FTTx c6 thé sir dung mang quang tich cuc (AON) hoic mang
quang thu dong (PON). Viéc trién khai theo AON hay PON tuy thudc véo vi tri, ddc
thu ciia mang truy nhap khu vuc do.

Hién nay trén mang truy nhap quang t6i nha thué bao dang trién khai theo
mang quang chi dong, vi tan dung soi cap quang hién c6, s thué bao sir dung truy
nhap bang rong chwa nhiéu, hon nita dau tu co so ha tang cho trién khai PON trudc
mat rat ton kém. Tuy nhién do nhitng vu diém noi bat ciia PON thi xu huéng trong

tuong lai s& trién khai mang FTTx theo PON 1a mot diéu tat yéu.
5.3.3. Phuwong thirce FTTO/H

Trong kién trac FTTO/H, soi quang dugc kéo téi co quan hodc ho gia dinh,
trong d6 mot ONT duoc dit tai thué bao. ONT 1a diém phan phat dich vu cho phép

cac nha khai thac cung cap céac dich vu s6 li€u, thoai va hinh anh trén cung mot soi.

CAu hinh hé théng truy nhap FTTO nhu hinh 5.8 va cau hinh hé thong truy
nhap FTTH hinh 5.9.

FTTO/H c6 kha nang cung cap bang tan rat 1on, tuy nhién chi phi cho viéc
xay dung mang lai rt cao, can phai xem xét cu thé khi thiét ké. Nhin chung, dé tién
t6i phuong an FTTO/H can c6 chién Iugc phat trién mang va ké hoach trién khai cu
thé dé co dugc cac budc thuc hién va dau tu hop 1i. Phuong thirc nay dic biét phu
hop khi can phai lap dat cac mang cap méi hodc phai thay thé mang cép cil.

Hinh 5.8. Cau hinh truy nhap FTTO
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Hinh 5.9. C4u hinh truy nhap FTTH

5.4 CAC CONG NGHE SU DUNG TRONG MANG TRUY NHAP QUANG FTTx
5.4.1. Tong quan vé cic cong nghé sir dung trong mang truy nhip quang FTTx

Mang truy nhdp quang (OAN) st dung hai cong nghé la mang quang
Ethernet diém- diém (P2P) tich cuc va mang quang thu dong (PON). Hai mang nay
dugc phan biét v6i nhau khi trong kién trac c6 hay khong c6 cac thanh phan tich

cuc trén phan mang két ndi gitra tong dai (CO) va ngudi sir dung.

Mang quang Ethernet diém- diém (P2P) tich cuc thuong duoc goi 1a mang
quang tich cuc (AON). AON 1a tir viét tit ciua Active Optical Network, nghia 14 cac
thiét bi tich cuc chinh 1a cac thiét bi dung ngudn dién nudi. Thuong cac thiét bi nay
la chuyén mach, by dinh tuyén hoac bg ghép/ tach ...

PON la tir viét tat cia Passive Optical Network, nghia 1a mang quang thuy
dong. Trong cong nghé PON, tit ca thanh phan active giita tong dai CO (Central
Office) va ngudi st dung s& khong con ton tai ma thay vao do 1a cac thiét bi quang
thu dong, dé chuyén cac luu lugng trén mang dya trén viéc phan chia nang lugng
t6i cac diém dau cudi trén duong truyén chinh vi vy ma nguoi ta goi 1a cong nghé

mang quang thu dong (PON)).
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5.4.2. Cong nghé truy nhap quang tich cwe AON
Mang quang tich cuc (AON) 1a mang truy nhap quang dé phan phéi tin hiéu

str dung cac thiét bi can ngudn cung cip nhu mot chuyén mach, bd dinh tuyén hoic
bd ghép (ndi cach khac 1a khi truyén tin hiéu tir OLT dén ONU hodc nguoc lai can
phai chuyén O/E, E/O). Dir liéu tir phia nha cung cip cta khach hang nao s& chi
dugc chuyén dén khach hang d6. Vi vy dit liéu ctia khach hang s& tranh dugc xung

dot khi truyén trén duong vat 1y chung.
Mang quang AON dugc minh hoa nhu hinh 5.10.

up to 70 Km ! up bo 20 Km

A B C B Ditliéu hodc thoai ciia khach hang

Hinh 5.10. Mang quang AON

Mang AON dugc hiéu 1a kiéu két ndi diém - diém (P2P). C6 hai cau hinh
chinh dwoc trién khai d6 1a: Kién tric “Home Run”, va kién trac “Active Star
Ethernet”.

5.4.2.1. Kién triic “Home Run”

Kién triic nay co cap danh riéng dé ndi tir CO dén ting nha thué bao. Kién
tric ndy yéu cau nhiéu soi quang, nhiéu OLT vi mdi nha thué bao can mot cong
OLT) . Hinh 5.11 mé ta kién trac sgi quang chay téi tin nha thué bao.
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Hinh 5.11. Kién traic Home Run

5.4.2.2. Kién triic Ethernet sao tich cuwc

Kién tric Ethernet sao tich cuc (ASE) dugc biét dén nhu kién tric sao kép,
ASE sé& giam dugc s luong cap quang va giam gia thanh bang cach chia sé cap dau

ra.

Kién tric sao tich cuc, node dau xa s& duoc trién khai gitra CO va nha thué
bao. M&i cong OLT va cép dau ra gitra CO va node dau xa dugc chia sé boi nhiéu
nha thué bao. Node dau xa trong mang sao tich cuc cé thé 1a bo ghép kénh hoac la
b6 chuyén mach. Node dau xa chuyén mach tin hiéu & trong mién dién vi thé can
thiét phai chuyén doi quang sang dién, dién sang quang. Do bang tan cila cdp dau ra
CO bi chia sé giita nhiéu diém dau cudi, nén dung luong du thira téi da san c6 cho
mdi ngdi nha ¢ duong 1én va dudng xudng déu it hon so voi cap dén tan nha, day
chinh 13 nhuoc diém cua cdu trac sao so v6i cau trac “home run” & trén. Kién trac
Ethernet sao tich cuc duoc thé hién trén hinh 5.12.
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Hinh 5.12. Kién trc Ethernet sao tich cuc

5.4.3. Cong nghé truy nhap quang thu dong PON

Mang quang thy dong (PON) 1a mét kién trc mang diém-da diém, st dung
cac bo chia quang thu dong (khong co ngudn cung cp) dé chia cong suét quang tir
mot soi quang téi cac soi quang cung cip cho nhiéu khach hang. Mot mang PON
bao g@)m mot OLT dat tai téng dai ctia nha cung cép dich vu va cac ONU dat tai

phia khach hang. Mang quang PON dugc minh hoa nhu hinh 5.13.

g ia 20 Km
A B c 0. Dilisu hodc thoai ciia khéch hang

Hinh 5.13. Mang quang PON
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Trong cac khuyén nghi vé mang va cac hé thong truyén dan, ITU-T di dua ra
mdt tap hop cac dinh nghia va kién trac 1am co sé cho viéc xay dung PON. Uu
diém cua PON la khong can ngudn cung cdp nén khong bi anh hudéng boi nhiéu

nguodn, co do tin cdy cao va khong can phai bao dudng nhu cac phan tir tich cuc.

ATM PON di dugc ban hanh thanh tiéu chuan trong G983.1 cia ITU. Trén
co so nay di xdy dung PON bing rong (B-PON) chuan ITU-T G983. Mot mang
APON/BPON dién hinh cung cdp 622Mbit/s bing théng duong xubng va 155
Mbit/s duong 1én.

Chuan ITU-T G984 (GPON) md ta sy gia ting trong ca bang thong va hi¢u
suat str dung bang théng nho str dung goi 16n, co do dai thay doi. Hon nita chuan
(G984 cho phép vai sy lya chon tdc do bit, co ban st dung tde do 2,488 Mbit/s cho
ludng xudng va tbc do 1,244 Mbit/s cho ludng 1én. Phuong thirc goi tong hop
GPON (GPON Encapsulation Methed- GEM) cho phép dong goi luu lugng dit lidu
ngudi dung rat hidu qua, voi sy phan doan khung cho phép dam bao chat luong dich
vu QoS cao hon phuc vu cac luu lugng nhay cam (dich vu thoi gian thuc yéu cau tré

thap) nhu truyén thoai va ludng video.
Chuan IEEE 802.3 Ethernet PON (EPON hay GEPON) dugc hoan thanh
nam 2004, nhu mot phan ctia dy an Ethernet First Mile. EPON chuén IEEE 802.3
sit dung khung Ethernet dbi xtimg 1,24 Gbit/s toc d6 ludng 1én va ludng xudng.
EPON c¢6 thé tng dung cho cdc mang trung tdm dit liéu, ciing nhu cac mang dich vu
bd ba thoai, dit liéu va video. Gan day, bat dau tir nam 2006, tiép tuc thuc hién
chuan EPON tdc do cuc cao 10Gigabit/s (chuan XEPON hay 10- GEPON)
Mang quang thu dong c6 ba cau hinh co ban d6 la:
— Céu hinh Ring
— Cau hinh cay
— Céau hinh bus
Céu hinh Ring duoc thé hién trén hinh 5.14.

OLT | J Ring PON ) ONU

Hinh 5.14. Cau hinh Ring
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CAu hinh cay duogc thé hién trén hinh 5.15.

Tree PON

Hinh 5.15. C4u hinh cay

Céu hinh bus dugc thé hién trén hinh 5.16.

Bus PON

R [
- o o o s

L

Hinh 5.16. CAu hinh Bus ctia PON

5.5- TONG KET

Mang truy nhdp sgi quang dd va dang phét trién rat nhanh. Hé thong truy
nhap s¢1 quang da khéc phuc mdot sb6 nhugce diém cua cac hé théng truy nhép trude
day, chang han nhu bang tan truyén dan, cu li truyén va chét luong dich vu yéu
cau... Tuy nhién, phu thudc vao diéu kién thuc té cua mang ludi va kha nang su
dung dich vu cta ngudi sir dung dé trién khai mang truy nhap quang cho phu hop.
Cong nghé mang truy nhap quang AON phu hop véi kich ban khi sé luong khach
hang khong nhiéu. Nguogc lai, khi s6 luong khach hang phat trién v6i sé luong 16n
thi trién khai cong nghé truy nhap PON 1a rat phu hop.
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CAU HOI
1- Néu khai niém va néu cac uu khuyét diém cua FTTx.
2- Cho biét cac cong nghé ciia mang quang thu dong PON.

3- V& cau hinh tham chiéu va néu cac khdi chirc nang co ban cua mang truy nhap
quang FTTx.

4- Trinh bay cac phuong thirc truy nhap FTTx.

Hoc vién Cong nghé Bwu chinh Vién thong 166



Chwong 6- Qudn li va diéu khién mang quang

- CHUONG VI-
QUAN LY VA PIEU KHIEN MANG QUANG

6.1. TONG QUAN VE QUAN LY VA PIEU KHIEN TRONG MANG QUANG

Piéu khién mang c6 thé tach biét vi quan 1y mang. Céac chirc ning diéu
khién mang bao gdbm mot sb chirc nang chinh nhu dinh tuyén, bao hiéu va giao thirc
diéu khién phan tir mang. Trong méi trudng mang, cac ngudn tai nguyén la phéan tan
nén céc co ché diéu khién ciing phan tan. Cac mang IP thyc hién cic co ché diéu
khién phan tan chang han nhu OSPF va RSVP. Diéu khién phén tan tao ra céc thuc
thé dong dang phan tan. Hé théng mang phén tan c6 quy mo 16n hon hé théng mang
tap trung. N6 ciing manh va kha dung hon. Cé cac co ché phi hop va cac giao thire
tai chd, hé thong phén tan tin ciy va hiéu qua hon. Tuy nhién, quan 1y mang (theo
kiéu quan 1y bat ky) thuong 14 tip trung va phan cp. Cac nhiém vu ctia n6 bao gdbm
triru tugng hoa cac ngudn tai nguyén, gidm sat va phan tich chét luong va dua ra
quyét dinh. Quan Iy mang IP di theo giai phap SNMP, trong d6 bd quan 1y théng tin
truc tiép voi cac thuc thé duoc quan 1y (dai dién phan mém cia no 1a cac tac nhan)
khi sir dung giao thirc SNMP. Céc chitc niang dinh tuyén va cau hinh dinh tuyén
dugc tiéu chuan hoa va mé hinh hoa trong SNMP MIB bo dinh tuyén.

Trong cac mang vién thong truyén thong, quan 1y mang da duoc s dung
rong rai. Trong thuc té, trong mot sé mang vién thong, khong c6 didu khién phan
tan hoan toan. Dé thay thé, phan cap quan 1y duoc cau tric, trong d6 cac ngudn tai
nguyén duogc 1ap md hinh va nhém thanh cic mang con. Tat ca cac quyét dinh déu
duoc tao ra bai cac bd quan Iy mirc mang nhu EMS hoic cac NE c¢6 hiéu biét mot it
vé toan bo mang. Thi du, co cau t6 chirc TMN nhom céc chiic nang quan 1y mang
vao cau hinh, hiéu niang, 18i, bao mat va tinh toan. Sau d6 cac chirc niang quéan ly
nay dugc thuc hién theo kiéu phan cap, nghia 1a mdi EMS doc lap voi cac EMS
khac.

Nhu 1a sy hdi tu cac mang may tinh va mang truyén thong, quan 1y va diéu
khién mang IP va vién thong chic chin s& lién két lai. Can clr vao thyc té cong
nghiép va phat trién mang hién nay, diéu khién mang IP di nhién quy moé hon. Tuy
nhién, dé huéng vao QoS va cung cap chuyén tai cip do cac dich vu, can thyc hién
cac chirc nang quan 1y va cac co ché lién quan (chang han nhu cic van dé do da

duoc quy dinh trong cdc mang vién thong).
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