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LOI NOI PAU

Trong nhitng nim gan déy, voi su phat trién nhanh chong, vuot bac cua céc
cong nghé truy nhap bang rong méi (XDSL, FTTx...) va cac dich vu maéi (VolP,
IPTV, VoD...), dic biét 1a xu hudng tién 1én NGN cua céc nha khai thac Vién
thong. Y&u cau vé bang thong két ndi toi céc thiét bi truy nhap AON, PON ngay
cang cao, yeu cau Vé co s ha tang truyén tai phai dap (g cac cong nghé méi cua
IP dé sén sang cho cac dich vu méi ngay cang ting: multicast, end-to-end QoS,
bandwitdh-on- demand..., yéu cau dap tGng bing thong cung cap truc tiép theo
nhu cau caa khach hang khach hang (FE, GE), va céc yéu cau khéc...

Tat ca cac yéu cau trén dan dén su phat trién bung no cuia mang MAN trong
cac thanh phd, dic biét 1a mang Ethernet-based MAN (MAN-E) dé truyén tai luu
lugng IP.

Hé thdng cép quang cho phép cung cip dich vu vai tde 6 ngay cang cao va
gia thanh ngay cang giam. Toc do truyén dan tir 100Mbps dan duoc thay thé bang
téc 46 Nx1Gbps. Viéc nay cho phép cac nha cung cap dich vu c6 thé si dung cong
nghé Ethernet don gian dé truyén thdng tin véi khoang cach xa hon. Vi cong
nghé Ethernet truyén thong trén mang cap dong khoang céach truyén dan chi tinh
bang don vi hang chuc mét hozc 100m thi véi cong nghé cap quang, khoang cach
truyén dan tang hang tram nghin 1an 1én dén hang chuc Km.

Sir dung cdng nghé MAN-E dé cung cap dich vu chat luong cao, dich vu da
dang dén khach hang cuaa cac nha cung cap dich vu dang 1a xu hudng chung trén
toan thé gigi. Cong nghé Ethernet duoc hau hét cac nha ciing cap thiét bi trén thé
giGi ho tro

Tai Viét Nam con nghé mang MAN-E di duoc mot sé nha cung cap dich vu
vién thong trién khai va dua vao khai thac thanh cong. Tiéu biéu l1a mang MAN-
E cua Tap doan Buu chinh Vién thong Viét Nam (VNPT), Tap doan VNPT phat
trién mang MAN-E du vao cac dic diém nhu sau:

Hiéu qua chi phi: Chi phi dau tu va van hanh thap.

Pon gian: Pa dugc tiéu chuan hda va khdng ngimg duoc phat trién. Pugc tng

GVHD TS: Boan Hiru Chuc SVTH: Vii Hai Bang Lop DTL2502
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dung rong rai trong tat ca cac to chire, doanh nghiép va thiét bi gia dinh.

Do linh d6ng cao: Quan 1y bang théng va mé rong bang thong két ndi rat dé
dang. Hb tro rat nhidu mé hinh két ndi (topology) khac nhau. Téi wu cho viéc
truyén tai thdng tin dang goi, dac biét 1a cac gai tin IP.

Mang MAN-E Ia phan khic mang nam giita 16p Core va 16p Access, c6 to
chtrc ning thu gom lwu lwong va dam bao yéu cau vé chat luong dich vu cho khach
hang. Mang MAN-E chinh 1a yéu t6 cét 16i dé cac nha cung cap dich vy trién khai
cung cap céac dich vu bang rong chat lugng cao d6i véi khach hang.

Tai Viét Nam cong nghé mang MAN-E dang trong qua trinh trién khai do d6
c6 rat nhiéu van dé can nghién ciu va phét trién tuy nhién trong luan vin nay xin
duge di vao Tim hiéu cong nghé mang MAN-E va Ung dung cia mang MAN-E
tai VNPT Ha Noi.

Pé tai bao gom 4 chuong:

Chuong 1: Tong quan vé mang truy nhap quang

Chuong 2: Cong nghé mang MAN-E va mo hinh IP NGN cua Cisco

Chuong 3: Thiét ké mang MAN-E tai Vién thong Hai Phong

Chuong 4: Cac dich vu cung cap trén mang MAN-E

Trong qué trinh 1am luan vin t6i da nhan duoc nhiéu y kién dong gop, gitp d&
quy bé&u cua céc thay cd gido cling cac ban bé dong nghiép.

Xin gui 161 cam on sau sac nhat téi Thay gido TS. Poan Hitu Chic ngudi da
tan tinh huéng dan, gitp dd toi hoan thanh luan vin nay. Xin chan thanh cam on
cac giang vién chuyén nganh dién ti truyén thong, khoa Ky thuat dién — bién T,
trrong Pai Hoc Quan Ly va Cong Nghé Hai Phong, nhitng nguoi da trang bi cho
t6i nhitng kién thac quy bau trong qué trinh hoc tap.

Cam on su giup dd, tao diéu kién cua cac dong nghiép noi t6i dang cong tac:

VNPT Hai Phong da giup d& va tao diéu kién dé toi hoan thanh luan van caa minh.

GVHD TS: Boan Hiru Chuc SVTH: Vii Hai Bang Lop DTL2502
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DANH MUC TU VIET TAT

A
API Application Programming Giao dién 13p trinh img dung
Interface
AS Autonomous System Mot tap hop cadc mang co cung
ATM Asynchronous Transfer Mode Ché d6 chuyén mach khong
B
BGP Border Gateway Protocol Giao thirc dinh tuyén toan cau
May chu truy nhap bang rong tur
BRAS Broadband Remote Access Server
Xa
BSS Base Station Subsystem Hé thong tram gdc
C
CBS Commintted Burst Size Kich thudc bung nd cam két
CDMA Code Division Multiple Access da truy nhap phan chia theo
CE Customer Edge Phia khéach hang
CE-VLAN | Customer Edge Virtual LAN VLAN phi khé&ch hang
) ) Dinh tuyén giira cac Mién khong
CIDR Classless Interdomain Routing
phan biét 16p
CIR Commintted Information Rate Tbc dd truyén thong cam két
CoS Class of Service Lép dich vu
CPE Customer Premises Equipment Thiét bi phia khach hang
CR-LDP Constranint - based Routing Label | Giao thitc phan phéi nha dinh
Distrihiition Pratocal tnvén cirdno hire
C-VLAN Carrier VLAN VLAN truyén tai
D
DUT Device Under Test Thiét bi dugc do kiém
Dense Wavelength Division Ghép kénh theo bute song ghép
DWDM ] mat d cao
Multiplex
E
E-LAN Ethernet LAN Dich vu mang LAN qua Ethernet
) Dich vu duong thué bao qua
E-LINE Ethernet Line
Ethernet
EPL Ethernet Private Line Duong thué kénh riéng Ethernet
] Man LAN riéng qua mang
EP-LAN Ethernet Private LAN
Ethetnet
E-Tree Ethernet Tree Dich vu dang cay qua
GVHD TS: Boan Hitu Chac SVTH: Vi Hai Bang Lop DTL2502
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EVC Ethernet Virtual Connection Puong két ndi ao

EVPL Ethernet Virtual Private Line Puong thué kénh riéng ao qua

F

FEC Forwarding Equivalence Class Tap hop cac goi vao ma c6 cung

mAt nhan ra

FRR Fast ReRouter Dinh tuyén lai nhanh

G

GE | Gigabit Ethenet | Gigabit Ethenet

I

|EEE Institute of Electrical and Hoc Vién k§ nghé Dién va
Electronics Fnninears

1ISO International Organization for Té chitc tidu chuin hoa quéc té
Standardization

IN Intelligent network mang thong minh

IP Internet Protocol Giao thirc internet

IPTV Internet Protocol Television Truyén hinh Internet

ISDN Integrated Services Digital Cong nghé bing hep
Network _

ISP Internet Service Provider Nha cung cap dich vu Internet

ITU International Telecommunications Hiép hoi vién thong quéc té
Linion

L

LAN Local Area Network Mang noi bo

LSP Label-Switched Path Puong chuyén mach nhin

LSR Label-Switched Router B dinh tuyén chuyén

M

MAC Medium Access Control Piéu khién truy nhap

MAN-E Metro Area Network - Ethernet Mang do thi sir dung cong

MBA Maximum Burst Size Kich thudc bung no toi da

MEF Metro Ethernet Forum Dién dan Metro Ethernet

MG Media Gateway Cong Phuong Tién

MP2MP Multi Point to Multi Point Da diém dén da diém

MS Media server Cong phuong tién

MSAN Multi Service Access Node Thiét bi truy cap da dich vu

N

NE Network Element Thanh phan mang

NNI Network - Network Interface Giao dién Mang - Mang

NT Network Termination Két cubi mang

NGN Next generation networking Mang thé hé sau

P

P2pP | Point to Point | Diém dén diém

GVHD TS: Boan Hiru Chuc
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PC Personal Computer May tinh ca nhan

PIR Peak Information Rate Téc d6 truyén thong t6i da
PON Passive Optical Networks Mang quang thu dong

PVC Permanent Virtual Circuit Chuyén tiép khung

Q

QoS | Quality of Service | Chit lugng dich vy

R

RSVP Resource Reservation Protocol Giao thire dang ky trudce
RTFM real time flow measurement Do luu lugng thoi gian thuce
S

SDH Synchronous Digital Hierarchy Hé thong phan cap s6 dong
SEN Service Excution Node gdm cac nat thue thi dich vu
SG Signaling Gateway Cong bao hié

SLA Service Level Agreement Thoa thuan cap do dich vu
SONET Synchronous Optical Network Mang quang dong bo
S-VLAN Service Provider VLAN VLAN phia nha cung cip

T

TDM Time division multiplexing Ghép kénh theo thoi gian
TE Transport Edge Két cudi truyén dan

ToS Type of Service Loai dich vu

U

UNI | User - Network Interface Giao dién nguoi dung - Mang
\J

VLAN Virtual LAN Mang LAN ao

VLAN ID | Virtual LAN Indentify S6 hién VLAN

VolP Voice over Internet Protocol Thoai qua giao thirc IP
VPN Virtual Private Network Mang riéng ao

w

WAN Wide Area Network Mang dién rong

WDM Wavelength Division Multiplex Ghép kénh theo budc song
X

xDSL | x Digital Subcriber Line | Céc dich vy kénh thué bao s6
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CHUONG 1. TONG QUAN VE MANG TRUY NHAP QUANG

1.1. Giéi Thiéu Chung

Mang truy nhap quang dugc chia lam hai loai co ban la mang truy nhap quang
tich cuc AON va mang truy nhap quang thu dong PON. Mang AON st dung
cac thiét bi tich cuc nhu c&c bo chia tich cuc hoic cac bo ghép kénh & doan phan
bé cia mang truy nhap. Mang PON khéng chtra bat ky mot phan ta tich cuc
nao ma can phai c6 su chuyén d6i dién - quang. Thay vao do, PON s& chi bao
goém: soi quang, cac bo chia, bo két hop, bo ghép dinh hudng, thau kinh, bo loc,...
Piéu nay gilp cho PON ¢6 mét sé wu diém nhu: khéng can ngudn dién cung
cap nén khong bi anh huong boi 16i ngudn, c6 do tin cay cao va khdng can
phai bao dudng do tin hiéu khéng bi suy hao nhiéu nhu dbi véi cac phan tir tich

cuc.

. Cap quang truy nhap

. Cap ddng truy nhap

Hinh 1. 1 Mang truy nhap quang

1.2. Giao dién co ban ciia mang truy nhap quang

GVHD TS: boan Hitu Chuc SVTH: Vi Hai Dang Lép DTL2502
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FITH
Z B ip quang - N
o) i e e
FTTB/C
e B | e | &,
; \/"---(.ip d{)‘n::'___._ 6 \'\__u_--- iﬂp qunni», - S
FTT Cab
; ::- - ( ap d\m‘ 7 '/ ( 111 quang \:
S /] [\ L
Mang khach hang Mang truy nhap
N SNL

Hinh 1. 2 C4u hinh ctia mang truy nhép quang
C0 3 phuong thurc co ban:
FTTC
Véi phuong thic FTTC, soi dugc kéo téi ONU dit ¢ via hé. Mot hodc nhiéu
tda nha két néi dén ONU bang cap dong, khoang cach tir ONU téi thué bao
khoang 100m.

Tong dai

S0l gquang

Bro dai cap L*_uf*-ng Cxap = 100m P

Hinh 1. 3 C4u hinh truy nhap FTTC

Phuong thirc FTTC dugc khuyén nghi str dung cho cac viing dan cu c6 mat do
dan tuong d6i cao, dac biét 1a & nhitng noi c6 thé sir dung lai mang cép dong,
hodc nhitng noi kho lap dit cap quang. Pay ciing 1a mot phuong thic truy nhap
ph hop cho cac khach hang ¢ nhu cau ddi véi céc dich vu VolIP, truy nhap
internet toc do cao.

FTTB

Trong phuong an nay, sgi dugc kéo téi mot ONU dat trong toa nha. Cac khach
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hang c6 thé truy nhap internet theo cac két néi dén ONU théng qua LAN nho
cac cap UTP-5. Chiéu dai cua phan cap dong thuong khdng 16n hon 10m.

Pé tan dung hiéu qua cac ngudn tai nguyén cii thi phuong thic FTTB+LAN
dugc xem 14 c6 thé tiét kiém tdi da chi phi xay dung mang. Hon nita, khoang
cach ngan gitra ONU va thiét bi dau cudi thué bao ciing cho phép phat trién ting
budc tir FTTB+LAN sang FTTH/FTTO.

Mo hinh FTTB phu hop vai cac toa nha c6 mat do Ion cac khach hang la
doanh nghiép vi ho ¢ nhu cau dic biét Ion vé bang tan, dic biét cac toa nha
nay déu c6 LAN xay dung trén mang cap UTP-5.

Cau hinh hé thong truy nhap FTTB

Tong dai

Do dai cap dong : xap xi 10m

Hinh 1. 4 C4u hinh truy nhap FTTB

Kién tric FTTx c6 thé st dung mang quang tich cuc (AON) hoic mang
quang thu dong (PON). Viéc trién khai theo AON hay PON tiy thudc vao vi tri,
dac thu caa mang truy nhap khu vuc do.

Hién nay trén mang truy nhap quang toi nha thué bao dang trién khai theo
mang quang chia dong, vi tan dung soi cap quang hién c6, sb thué bao st dung
truy nhap biang rong chwa nhiéu, hon nita dau tu co so ha tang cho trién khai PON
truéc mat rat ton kém. Tuy nhién do nhiing wu diém noi bat cua PON thi xu
huéng trong tuong lai s& trién khai mang FTTx theo PON Ia mot diéu tat yéu.

FTTO/H

Trong kién trac FTTO/H, soi quang dugc kéo téi co quan hoic hé 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 cip cac dich vu sb liéu, thoai va hinh anh trén cung
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mot soi.
Cau hinh hé thdng truy nhap FTTO/H

Tong dai @
B e NP

Hinh 1. 5 Cau hinh truy nhap FTTO/H

FTTO/H c6 kha niang cung cap bang tan rat Ion, tuy nhién chi phi cho viéc xay

P dal cap dong @ xap x Om

dung mang lai rit cao, can phai xem xét cu thé khi thiét ké. Nhin chung, dé tién
t6i phuong an FTTO/H can c6 chién lugc phat trién mang va ké hoach trién khai
cu thé dé cd duoc cac budc thuc hién va dau tu hop li. Phuong thirc ndy dic biét
phu hop khi can phai ldp dat cac mang cap méi hoic phai thay thé mang cap cii.

FTTH Ia cong nghé bang thdng rong bang cap quang cung cap cac dich vu toc
d6 cao dang dugc trién khai kha manh mé trén thé giéi. Véi cong nghé FTTH,
nha cung cap dich vu c6 thé cung cap toc do download 1&n dén 10 Gigabit/gidy,
nhanh gap 200 lan so véi ADSL 2+. Buong truyén dan hoan toan bang cép quang
t6i tan phong may cua nguoi sir dung. Chat luong truyén dan tin hiéu bén bi on
dinh khdng bi suy hao tin hiéu bai nhiu dién tur, thoi tiét hay chiéu dai capFTTH
con cung cap 1 IP tinh thich hop voi cac doanh nghiép, to chic trién khai dé
dang cac dich vu truc tuyén nhu IP Camera, luu trir mail, truyén dit liéu toc do
cao...

FTTH dac biét hiéu qua vai cac dich vu: Hosting Server riéng, VPN (mang
riéng 40), Truyén di liéu, Game Online, IPTV (truyén hinh twong tac), VoD
(xem phim theo yéu cau), Video Conferrence (hoi nghi truyén hinh), IP
Camera...voi wu thé bang thong truyén tai dir liéu cao, c6 thé nang cap 1én bang
thong 18n t&i 1Gbps, An toan dit liéu, Do on dinh cao, khong bi anh huang boi

nhiéu dién, tir truong...
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1.3. M6 hinh t6 chirc ciia mang truy nhap quang

+ @

‘ Cac chire nang quan I¥ hé thong mang truv nhap
SR RS
ONU —
T
: /" Cic chite ning
OD) OLT IC ChUuc n IH‘
nut dich vu
\\\ e
41 AF } ONU —
{a» Dim tham clucy
(1) Divm tham chusu (V) Dicm tham chicu
NI SNI
Phia thu¢ bao Phia mang, T1230709%

Hinh 1. 6 M6 hinh tham chiéu cua mang truy nhap quang

CAu tric trén bao gom 4 khéi co ban:

+ Pau cudi duong quang (OLT)

+ Mang phéi day quang (ODN)

+ Khdi mang quang (ONU)

+ Khdi chuc ning phéi hop (AF).

Diém tham chiéu chu yéu gdm c6: diém tham chiéu phét quang S, diém tham
chiéu thu quang R, diém tham chiéu giita cac nat dich vu V, diém tham chiéu
dau cudi thué bao T va diém tham chiéu a & gitta caic ONU. Giao dién bao gom:
giao dién quan ly mang Q3 va giao dién gitra thué bao v&i mang UNI.

Khéi két cudi duong quang OLT

Céc khbi OLT chinh duoc mé ta trong hinh dudi:
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Khoi 161 PON Khoi két noi chéo Khoi dich vu
N Clire nang Chiure nang l‘)i‘:h AL 1
¢ giao dién ODN PON T(" thich nghi
(fllt'rtj nang
két n6i chéo
Chire ning Chire nang Dich vu
i giao dign ODN PONTC thich nghi N

Hinh 1. 7 Cac khdi chtic nang cua OLT

Thiét bi dau cudi la phan tir mang tuong dbi don gian xét vé mat cau trdc.
Chung dugc ding o dau cudi cia mot lién két diém-diém dé ghép va phan
kénh cac budc song. Ba phan tir chuc niang bén trong mot OLT gém: bo tiép
song (transponder), bd ghép kénh budc song (Wavelength Multiplexer) va mot
bo khuéch dai quang khong duogc vé ra trén hinh. Bo tiép song co chic ning
bién d6i tin hiéu di vao tir ngudi st dung sang mét tin hiéu phi hop sir dung
trong mang va tuong tu theo chiéu nguoc lai. Giao dién gitra nguoi str dung va
bo tiép song co thé thay doi phu thudc vao nguoi sir dung, toc do bit va khoang
cach hoac suy hao giita nguoi ding va b chuyén tiép. Giao dién phd bién nhat
la SONET/SDH.

Thiét bi dau cudi duong day OLT (optical line terminal) duoc két ndi t6i
mang chuyén mach qua céc giao dién chuan. VVé phia mang phan phéi, OLT bao
gom céc giao dién truy nhap quang theo tiéu chuan GPON vé toc do bit, quy
duong truyén, jitter,... OLT gdm ba phan chinh sau day:

Chuc nang giao dién cong dich vu (service port Interface Function);

Chtc nang dau ndi chéo (cross-connect function);

Giao dién mang phan phdi quang (ODN interface)

Khdi mang quang ONU

Cau hinh dién hinh caa mot ONU duoc mé ta trong hinh duéi.
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Khoi 6i PON j Khai dich vu
T o 0 -~ Dich vu
Chite niing Chue ning SRR = S
i giao dign ODN PONTC thich nghi
< l‘:- _('T|n;: ;in_g_ } : ?‘.|E‘c_n:';g_| € > Dich vu € >
o giao dién ODN | PONTC L. thich nghi
Luachon| |7 77 771 l_ - Py -
Ghep va giai ™ _
ghep dich vu |

Hinh 1. 8 Céac khdi chtc nang cia ONU

Hau hét cac khdi chuc ning cia ONU twong tu nhu cac khdi chic ning cua
OLT. Do ONU hoat dong véi mét giao dién PON (hoic tdi da 2 giao dién khi hoat
dong & chédo bao vé), chic nang dau ndi chéo (cross-connect function) cé thé
dugc bo qua. Tuynhién, thay cho chiic nang nay thi co thém chirc nang ghép va
tach kénh dich vu (MUX va DMUX) dé xir Iy Iuu lugng. Cau hinh tiéu biéu cua
ONU duoc thé hién trong Hinh 6 So do céc khéi chic naing ONU. M&i PON
TC s& lya chon mot ché do truyén dan ATM, GEM hodc ca hai.

Mang phan phdi quang ODN.

+ Bo tach/ghép quang thu dong:

Mot mang quang thu dong str dung mét thiét bi thu dong dé tach mot tin hiéu
quang tir Soi quang sang mot vai soi quang va nguoc lai. Thiét bi nay 1a coupler
quang. Pé don gian, mot coupler quang gom hai soi néi vai nhau. Ty s6 tach cua
bo tach co thé dugc diéu khién bang chiéu dai caa tang ndi va vi thé né 1a hang sb.

Ton hao tach: mac nang lwong & dau ra cua coupler so voi nang lwong dau
vao(dB). Béi vai coupler ly tuang 2x2 gia tri nay 1a 3dB.

Ton hao chén: gia tri ton hao do su chua hoan hao cua qua trinh s ly. Gia trj
nay nam trong khoang 0.1db dén 1db.

Céc bo tach/ghép NxN duogc ché tao bang cach ghép nhiéu taing bo 2x2 voi

nhau hosc sir dung cong nghé dng dan song phang.
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(a) 4-stage 8 x 8 coupler (b) 3-stage 8 x 8 coupler
Hinh 1. 9 Cac bd ghép 8x8 dugc tao ra tur cac bd ghép 2x2

Coupler dugc dac trung béi cac thong sé sau:

Splitting loss (ton hao tach): Muc ning luong & dau ra caa Coupler so V4i
ning lugng dau vao (db). Béi vai Coupler 2x2 1y tuong, gid tri nay 1a 3dB. Hinh
trén minh hoa hai mé hinh 8x8 Coupler dua trén 2x2 Coupler. Trong mo hinh 4
ngan (hinh a), chi 1/6 ning lwong dau vao duoc chia & mdi dau ra. Hinh (b) dwa
ra md hinh hiéu qua hon goi 12 mang lién két mang da ngan. Trong mé hinh nay
mdi dau ra nhan duoc 1/8 ning luong dau vao.

Insertion loss (t6n hao chén): Niang lwong ton hao do sy chua hoan hao cia qua
trinh xtr ly. Gid tri nay nam trong khoang 0,1dB dén 1dB.

Directivity (dinh hudéng): Luong nang lugng dau vao bi ro ri tir mot cong dau
vao dén céc cong dau vao khac. Coupler 12 thiét bi dinh hudng cao véi théng s6
dinh huong trong khoang 40-50dB.

Théng thuong, cac Coupler dugc ché tao chi ¢cd mot cdng vao hoic mot
Combiner (bd két hop). Poi khi cac Coupler 2x2 duoc ché tao ¢ tinh khdng dbi
Xung cao (Vi ty sb tach 1a 5/95 hodc 10/90). Cac Coupler loai nay duoc st dung
dé tach mot phan ning luong tin hiéu, vi du véi muc dich dinh luong. Céc thiét
bi nhu thé ndy duoc goi 12 “tap coupler”.

+ Mang céap quang thué bao:

Mang cép thué bao quang duoc xac dinh trong pham vi ranh gigi tir giao tiép
soi quang giira thiét bi OLT dén thiét ONU/ONT. Cau tr(ic mang cap quang thué
bao.
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Hinh 1. 10 Cau trdc co ban mang cép quang thué bao
1.4. Cac cong nghé truy nhap quang
Cong ngh¢ mang truy nhap quang tich cuc AON
+ Kién triic mang AON

mmm mmm i

Hinh 1. 11 So ¢ mang AON
Mang AON duoc hiéu 1a kiéu két ndi diém - diém (P2P). C6 hai cau hinh
chinh dugc trién khai d6 1a; Kién trac “Home Run”, va kién tric “Active Star
Ethernet”.
Kién tric “Home Run”
Kién tric nay c6 cap danh riéng dé ndi tir CO dén ting nha thué bao. Kién
tric nay yéu cau nhiéu soi quang, nhiéu OLT vi mdi nha thué bao can mét cong

OLT). Hinh dudi mé ta kién tric soi quang chay téi tan nha thué bao.
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Hinh 1. 12 Kién trdc Home Run

Kién tric Active Star Ethernet

Kién tric Ethernet sao tich cuc (ASE) dugc biét dén nhu kién trdc sao kép,
ASE s& giam duoc s6 lugng cap quang va giam gia thanh bang cach chia sé céap
dau ra.

Kién trlc sao tich cuc, node dau xa s& dugc trién khai giita CO va nha thué
bao. Mdi cong OLT va cap dau ra gitta CO va node dau xa dugc chia sé boi
nhiéu nha thué bao. Node dau xa trong mang sao tich cuc c6 thé 1a bé ghép kénh
hoac 14 bo chuyén mach. Node dau xa chuyén mach tin hiéu & trong mién dién vi
thé can thiét phai chuyén d6i quang sang dién, dién sang quang.

Do bang tan caa cap dau ra CO bi chia s¢ gitra nhiéu diém dau cudi, nén dung
luong du thira ti da san c6 cho mdi ngdi nha & duong 1én va duong xudng déu it
hon so véi cap dén tan nha, day chinh 1a nhuoc diém cua cau tric sao so véi cau

trdc “home run” & trén. Kién tric Ethernet sao tich cuc duoc thé hién trén hinh
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Hinh 1. 13 Kién trdc Ethernet sao tich cuc

Mang AON lam viéc vai cac bude séng khac nhau ¢ 16p vat ly, ghép kénh
WDM va dinh tuyén theo budc song. N6 gom cac node dinh tuyén buéc séng
quang duoc néi véi nhau bang cac két ndi soi quang. Mot lightpath phai duoc
thiét 1ap gitra hai node dinh tuyén bat ki trude khi chling trao d6i thong tin. Mang
s& phai xéac dinh tuyén (route/path) ndi node nay va gan mot budc séng rdi cho
cac két ndi doc theo duong di. Lightpath chinh l1a mot két ndi quang truc tiép
gitra hai node khdng qua bat ki mot thiét bi dién tir trung gian nao. Dé thiét 1ap
mot lightpath, théng thuong yéu cau mang phai phan bé mot bude séng chung
trén tat ca cac két ndi doc theo duong di cua lightpath. D6 chinh 13 yéu cau vé
tinh lién tuc budc séng, diéu khién cho mang dinh tuyén buéc song khéc véi cac
mang dién thoai chuyén mach truyén thong. Mot yéu cau sé bi tir chdi néu khong
c6 budc song chung con rdi trén toan tuyén. Mot trong nhitng muc tiéu co ban
cua bai toan thiét ké mang AON dinh tuyén budc song la phai giam toi thiéu
X4C suat ngh&n toan mang.

AON c6 nhiéu wu diém nhu tam kéo day xa, tinh bao mat cao, dé dang nang
cap bang thdng thué bao, d& xac dinh 13i... Tuy nhién, cong nghé AON c6 chi phi
cao do viéc van hanh cac thiét bj trén duong truyén déu can ngudn cung cap, moi
thué bao 1a mot soi quang riéng, can nhiéu khéng gian chaa cap. Trong thuc té
tdy vao nhu cau biang thdng thué bao, cac nha cung cap ciing két hop cap quang
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véi cap déng dé giam chi phi, cu thé nhu cap quang chay tir Access Node t6i
téng dai DSLAM va tir DSLAM cung cép cac dich vu truy cap bang théng phd
bién nhu ADSL2+, VDSL2.

Trong céc giai phap mang truy nhap quang AON thi giai phdp FTTH-AON
dugc ap dung phd bién nhat. Trong FTTH-AON cac mang/thiét bi ciia khach hang
théng qua cac bd CPE két ndi vé cac switch L2 (Access, Hub) bang cac duong
quang téc d6 FE hoiac GE. Hoic cd thé két ndi thang téi cac CES bang duong
quang toc do GE.

+ Cac cong nghé AON va kha nang cung cap cac dich vu

Cong ngh¢ SDH:

SDH truyén thdng 1a cong nghé TDM da dugc tdi wu hod dé truyén tai cac luu
lugng dich vu thoai. Khi truyén tai cac luu luong dua trén cac dich vu IP cac
mang sur dung céng nghé SDH gap phai mat s6 han ché sau:

Lién két ctiing

Lang phi bang thdng khi st dung cau hinh mesh

Céc luu luong truyén dan dir liéu quang ba

Lang phi bang thong cho viéc bao vé mang

Phan 16n cac nha van hanh khai thac da sir dung SDH trong vai thap lién tro
lai day, chii yéu dé chuyén tai thoai va cac giao thuc dix liéu dinh huéng két ndi.
Do d6 truyén tai dir liéu khdng huéng két ndi 1a mot thach thirc. Mac du nhiéu
kién tric dugc phét trién theo hudng nay nhung ching khoéng dugc chap nhan
dong dai trén thuong mai vi chi phi, phiic tap hay hiéu qua thap.

Cong nghé NG — SDH:

M6 hinh cung cap dich vu mang trién khai trén cong nghé SDH-NG duoc chi
ra ¢ dudi

Cong nghé SDH duoc thiét ké toi wu cho muc dich truyén tai cac tin hiéu ghép
kénh phan chia theo thoi gian (TDM). Véi khuynh huéng truyén tai di liéu ngay
cang tang, hé thbng SDH truyén théng khdng thé dap tng duoc nhu cau gia ting

cua céc dich vu sb liéu nita.
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Mang WIDM

Mang NG=SDH

g
Dich vu mang-
- Dich vu Intemet tée dé cao

- Dich vu tuyén hinh TV: CATV. SDTV, HDTV
- Dich vu dién thoai truyvén hinh, héi nghj truyén hinh
- VPN

- Cac dich vu thué ké&nh vié&n théng
- Cac dich vu truyén dir liéu (c6 hoac khéng lién két)

> s
P Router Dich vu mang:
- Dich vu Intemet téc dé cao
= Dich vu tuyvén hinh TV: CATV. SDTV,. HDTV
- Dich vu dién thoai truyén hinh
- Cac dich vu Khac nhu mua hang tai nha, day

hoc tai nha, cac dich vu thdéng tin quang cao...

Hinh 1. 14 M6 hinh cung cap dich vu mang trién khai trén cdng nghé SDH-NG

Xu huéng phét trién caa dich vu vién thong 1a:

Su biing n6 cua céc dich vu trén Internet

Su tich hop dich vu

Kha nang di dong va chuyén ving

Yéu cau QoS theo nhiéu muc d6 khac nhau

C6 thé phan chia thanh bén loai dich vu tng dung véi cac mirc QoS khéc nhau:

Nhay cam véi tré va ton that (video tuong tac, game...).

Nhay cam véi tré nhung ton that vira phai (thoai).

Nhay cam vé ton thit nhung y&u cau tré vira phai (di liéu tuong tac).

Yéu cau dbi véi tré va ton hao déu khéng cao (truyén tép)

Do an toan cao

Tinh linh hoat, tién dung

Gia thanh mang tinh canh tranh cao

SDH thé hé sau (NG-SDH) duoc phét trién dua trén nén mang SDH hién tai,
la mot co ché truyén tai cho phép truyén dir lidu ¢ téc do cao, bang théng rong
va ton tai dong thoi cac dich vu truyén théng va cac dich vu mai trén cling mot
mang ma khong lam anh huéng 1an nhau.

Piéu quan trong nhat 1a NG-SDH c¢6 thé thuc hién viéc phan bb bang thdng

ma khong 1am anh huong téi luu luong hién tai. Ngoai ra, SDH thé hé sau con ¢
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kha ning cung cap chat lugng dich vu (QoS) thich hop cho cac dich vu mai va
kha ning truyén tai ddng thoi nhiéu loai dich vu khac nhau trong ciing mot moi
truong, cho phép céc nha khai thac cung cip nhiéu dich vu chuyén tai dix liéu
dé tang hiéu qua cta cac tram SDH da lap dat bang cach thém vao cac nat bién
MSSP. Nghia 1a khdng can lap dat mot mang chong Iap hoic thay doi tat ca cac
nGt hay soi quang. Cét giam duoc chi phi trén 1bit luu chuyén, thu hat nhiéu khach
hang méi va gitr duoc nhitng dich vu ké thira.

Cong nghé NG-SDH la su tich hop mot cach thong minh gitra cong nghé SDH
truyén thong va mang di liéu hién dang st dung, tich hop giira co s¢ ha tang
ciia mang mai véi mang hién c6 nham cung cap nhiéu loai hinh dich vu véi chat
lwong cao, dap tng moi nhu cau vé thdng tin. Cong nghé NG-SDH s& gilp cac
nha cung cap thoa man yéu cau cia khach hang. Voi mang chuyén mach da dich
vu MSSP, NG-SDH cho phép cac nha cung cap khdng can sir dung nhiéu mang
nho khac nhau ma van cung cap duoc nhiéu loai hinh dich vu. Mét trong nhiing
wu diém 16n nhat caa mang NG-SDH 1a nd cho phép cac nha khai thac mang
dua ra mot cdng nghé méi vao trong cac mang SDH truyén thong bang céch
chi thay thé cac phan tir mang bién. Véi kha ning nay, ca hai dich vu TDM va dix
lieu g6i duoc xu ly hiéu qua trén ciing mot budc song. Bang céch két hop VCAT,
GFP va LCAS, cac nha cung cap dich vu c6 mot cach hiéu qua hon dé tdi wu mang
truyén dan SDH déi vai céc dich vu Ethernet.

+ Mang quang thu dong PON:

Kién trdc mang PON:

M6 hinh mang quang thu dong véi cac phan tir cia no.

Céc phan tir thy dong caa PON déu nam trong mang phan bé quang (hay con
goi 1a mang ngoai vi). C4c phan tu tich cuc nhu OLT va cac ONU déu nam ¢ dau
cudi cua PON. Tin hiéu trong PON c6 thé duoc phan ra va truyén di theo nhiéu
soi quang hoic dugc két hop lai va truyén trén mot soi quang théng qua bo ghép
quang, phu thudc vao tin hiéu d6 1a di theo hudng 18n hay huéng xudng cua

PON. PON thuong duoc trién khai trén sgi quang don mode.
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Hinh 1. 15 M6 hinh mang quang thu dong

Vé mit logic, PON dugc str dung nhu mang truy nhap két néi diém - da diém,
véi mot CO phuc vu cho nhiéu thué bao. C6 mét sé cau hinh két néi diém - da
diém phu hop cho mang truy nhap nhu cau hinh cay, cay va nhéanh, vong ring,
hodc bus. Mdi khach hang duoc két ndi téi mang quang thong qua mot bo chia
quang thu dong, vi vay khéng cé cac thiét bi dién chu dong trong mang phan chia
va bang thdng duoc chia sé tir nhanh dén nguoi dung. Tin hiéu duong xudng
duoc phat quang ba téi cac thué bao, tin hiéu nay duoc ma hoa dé tranh viéc xem
trom.

Tin hiéu duong 1én dugc két hop bang viéc sir dung giao thic da truy nhap
phan chia theo thoi gian. OLT sé& diéu khién cac ONU st dung céc khe thoi gian
cho viéc truyén dit liéu duong Ién.

Trong mang PON, OLT la thanh phan chiic nang chinh caa hé thong dat ¢ tong
dai. ONU Ia thiét bj dat & phia nguoi ding.ONU két néi t6i OLT bang cac soi
quang va khong co céc thanh phan chu dong ¢ gitta. Bo chia tin hiéu (splitter) 1a
thanh phan rat quan trong cua hé thong, theo tiéu chuan 1TU G.983.1 mot bo
chia si dung téi dacho 32 khéch hang

C6 ba loai tiéu chuan chinh cho mang PON nhu sau:

ITU-T G.983

APON (ATM Passive Optical Network): 1a chuan mang PON dau tién,

dua trén cong nghé¢ ATM.
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BPON (Broadband PON): Ia chuan dya trén APON. N6 hd trg thémcong
nghé WDM, bing théng gianh cho duodng lén duoc cap phat dong. No ciing
cung cap mot giao dién quan Iy chuan OMCI gita OLT va ONU cho phép
nhiéu nha cung cap dich vu ciing hoat déng.

ITU-T G.984

GPON (Gigabit PON) Ia su nang cap caa chuan BPON. Pay lachuan moi

nhét, hd tro toc do cao hon, bao mat duoc tung cuong va sy dadang, linh hoat
trong viéc lya chon giao thuc 16p 2: ATM, GEM hoacEthernet.

IEEE 803.3ah

EPON (Ethernet PON hay GEPON — gigabit Ethernet PON): & motchuan

cua IEEE/EFM cho viéc str dung giao thic Ethernet dé truyén dit liéu

Co6 mot vai moé hinh thich hop cho mang truy cap nhu md hinh céy, vong hoac
bus. Mang quang thu dong PON ¢ thé trién khai linh dong trong bat ky mé hinh

nao nho sur dung mot tapcoupler quang 1:2 va b tach quang 1:N.

ONUY
oNU2
onU3
oLr oNua
ONUS
(a) Tree topology

Hinh 1. 16 M6 hinh cay (st dung splitter 1:N)

ONuU1 / ONu2

OLT
ONU5 ONU3  ONU4A
{b) Bus topology

Hinh 1. 17 M6 hinh bus str dung tapcoupler
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ONU1
ONU2
ONU3
onNuA4
ONUS
(<) Ring topology

Hinh 1. 18 M6 hinh vong

Ngoai nhitng md hinh trén, PON c6 thé trién khai trong ciu hinh Redundant
nhu & vong doi hodc cay doi hay ciing c6 thé 1a mot phan caa mang PON duoc
goi la trung ké cay.

T4t ca su truyén dan trong mang PON déu dugce thuc hién gitta OLT va cac
ONU. PLT ¢ tai tong dai (Central Office), két néi truy nhap quang dén mang
duong truc (c6 thé 1a mang IP, ATM hay SONET). ONU ¢ tai dau cudi ngudi su
dung (trong giai phap FTTH_Fiber To The Home, FTTB_Fiber To The Building)
hoac ¢ tai Curb trong giai phap FTTC_Fiber To The Cur va co kha nang cung
cap céc dich vu thoai, dit liéu va video bang rong.

Tuy theo diém cubi cua tuyén cap quang xuat phat tir tong dai ma cac mang
truy nhap thué bao quang c6 tén goi khac nhau nhu soi quang dén tan nha FTTH,
soi quang dén khu dan cu FTTC...

+ Céc cong nghé PON va kha ning cung cap cac dich vu

- Cong ngh¢ APON/BPON

APON (ATM Passive Optical Network): Pay Ia chuan mang PON dau tién.

N6 chi yéu duoc st dung cho cac tng dung kinh doanh va dwa trén ATM.

APON (ATM Passive Optical Network) Mang quang thu dong ATM, 1a su két
hop ctia phuong thirc truyén tai khdng dong bo ATM véi mang truy nhap quang
thu dong PON. Pay la chuan mang quang thu dong dau tién. Tung duoc st dung
chu yéu cho cac tng dung thuong mai va trén nén ATM. Téc do hoat dong 1a
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155,52Mbps hoic 622,08Mbps. Bing tan cho mdi thué bao 1a 4,8Mbps trong hé
thdng 155,52Mbps va 19,4Mbps trong hé thng 662.08Mbp.

C4u trac khung truyén dan cho APON:

— Puong xuéng: O dudng xubng, APON st dung cdng nghé ghép kénh theo
thoi gian. Trong d6, cc té bao gui cho cac ONU khéc nhau duoc ghép kénh &
ludng xudng theo thoi gian. Pong thoi, trong cac khung duong xuéng con co
cac té bao PLOAM (physical layer OAM - I6p vat Iy OAM) chira thdng tin cap
phép (Grant) dé cho phép cac ONU truyén dan dudng lén.

— Puong Ién: O duong 1&n, APON s dung cong nghé da truy nhap phan chia
theo thoi gian. [Mdi ONU sau khi nhan duoc giay phép tir OLT trong té bao
PLOAM duong xudng s& truyén théng tin cua minh vao dung khe thoi gian
duoc phan. Céc té bao cua cac ONU khac nhau s& dan xen vai nhau vé mit thoi
gian].

BPON (Broadband PON): 1a mét chuan dua trén APON. N6 hd trg thém cong
nghé WDM, bang thong gianh cho duong uplink la dong va cao hon. NO ciing
cung cap mét giao dién quan ly chuan OMCI gitra OLT va ONU/ONT cho phép
nhiéu nha cung cap dich vu ciing hoat dong.

Hé thbng APON/BPON c6 kha niang cung cap nhiéu dich vu bang rong nhu
Ethernet, Video, duong riéng a0 (VPL), kénh thué riéng, hd trg toc d6 khong ddi
xtng 155 Mbps huéng 18n va 622 Mbps hudng xudng hoic téc do dbi xung 622
Mbps. Cac hé thong BPON di duoc st dung & nhiéu noi, tap trung & Bac My,
Nhat Ban va mot phan Chau Au.

- Cong nghé EPON

Viéc vuot troi vé kha nang truyén dit liéu cua mang quang thu dong PON Ia
khong phu nhan, nhung dé khai thac t6i da kha niang ciia nd thi con tuy thudc vao
cong nghé duoc lua chon trong truyén tai. Chuong nay trinh bay su két hop cong
nghé Ethernet trong mang truy nhap quang thu dong goi tit EPON, va dua ra
nguyén ly truyén, loi ich ciia nd va EPON vi kién trdc IEEE 802, giao thuc diéu
khién da diém MPCP (Multi Point Control Protocol)

EPON (Ethernet PON) & mot chuan cua IEEE/EFM cho viéc s dung
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Ethernet trong viéc truyén dit liéu.

Nam 2001, IEEE thanh lap mét nhdm nghién cau Ethernet in the First Mile
(EFM) véi muc tieu mé rong cong nghé Ethernet hién tai sang mang truy nhap
vling, huéng toi cac mang dén nha thué bao hoic cac doanh nghiép véi yéu cau
van giir c4c tinh chat caa Ethernet truyén thng. Ethernet PON bit dau duoc
nghién cttu trong thoi gian nay.

EPON la mang trén cé s& PON mang luu luong dir liéu géi trong cac khung
Ethernet duoc chuan hoa theo IEEE 802.3. Sir dung ma dudng truyén 8b/10B va
hoat dong vai tbc do 1Gbps.

Chuan IEEE 802.3 dinh nghia hai ciu hinh co ban cho mét mang Ethernet.
Mot ciu hinh trong d6 cac tram sir dung chung mdi truong truyén dan véi giao
thire da truy cap séng mang cé phat hién xung dét (CSMA/CD) va cau hinh con
lai, c&c tram s& giao tiép voi nhau théng qua mot chuyén mach sir dung cac tuyén
két ndi diém- diém va song cong. Tuy nhién, EPON c6 mét sb dic tinh ma khién
cho n6 khdng thé trién khai trén mot trong hai cau hinh nay ma thay vao do ta
phai két hop ca hai.

O hudng xudng, EPON hoat dong nhu mot mang quang ba. Khung Ethernet
duogc truyén bai OLT qua bo chia quang thu dong dén timg ONU (véi N trong
khoang tir 4 dén 64). ONU s& loc bo cac gdi tin khdng phai la cia né nhd vao dia
chi MAC (Media Access Control) trugc khi truyén cac goi tin con lai ¢én nguoi

dung.
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Hinh 1. 19 Luu luong hudng 1én trong EPON

Néu khong cd khung nao trong bo dém dé dién vao khe thoi gian thi 10 bit dac
tinh réng s& dugc truyén. Su sap xép dinh vi khe thoi gian hop Iy 6 thé dinh vi
tinh (TDMA c¢b dinh) hoat dong dua vao hang doi tic thoi trong tirng ONU (thuc
hién théng ké ). C6 nhiéu md hinh dinh vi nhu 1 dinh vi dwa vao quyén wu tién
cua dit liéu, dua vao chat luong dich vu QoS hay dua vao muac dich vu cam két
(SLAs:Service Level Agreements).

- Cong nghé GEPON

Cong nghé GEPON dugc khuyén nghi va chuan hoa bai to chac Hoi Bién Tur

- Vién Thong Quéc Té (IEEE). IEEE da phat trien tir EPON qui dinh trong
chuan IEEE 802.3ah (cong bo 06/2004) thanh GEPON dugc ban hanh duéi dang
chuan IEEE 802.3av.

Hién nay, GEPON c6 thé dat dén téc do 10Gb/s cho mdi soi quang, va co thé
lén dén 100Gb/s trong tuong lai gan.

Trong GEPON, budc song quang cho data/voice dugc chuan hda Ia
1310/1490nm, va budc séng 1550nm danh cho tin hiéu truyén hinh (video). Khi
trién khai GEPON Triple Play vai ca Voice/data/video (catv) trén cing mot soi
quang thi cac bo chia quang phai st dung loai hé trg 3 budc song (3 windows
1310/1490/1550nm) va giao dién xx/APC cho tin hiéu truyén hinh.

- Cong nghé GPON
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Hé théng GPON théng thuong gom mét thiét bi két cudi duong day
OLT(Optical Line Termination) va thiét bi két cuéi mang ONU (Optical Network
Unit)hay ONT (Optical Network Termination) duoc ndi véi nhau qua mang phan
phdiquang ODN (Optical Distribution Network). Quan hé gitta OLT va ONU la
quan hé mot-nhiéu, mot OLT s& két néi véi nhidu ONU.

Bo khuyén nghi G.984 cua ITU dua ra tiéu chuan cho mang PON téc do
gigabit (GPON) Ia phién ban mé&i nhat dbi véi cong nghé mang PON. Mang
GPONCc6 dung lugng ¢ muc gigabit cho phép cung cap cac tng dung video, truy
nhapinternet toc d6 cao, multimedia, va cac dich vu bang théng rong. Cing Vi
dunglugng mang gia ting, tiéu chuan ma&i nay dua ra kha ning xir Iy IP va
Ethernet hiéu qua hon. Muc dich tiéu chuan G.984.1 1a cai thién hé théng PON
theo tiéu chuanG.983.1 thdng qua cac y&u cau vé cung cap dich vu, cic chinh
sach bao mat, tbc do bit danh dinh... Bé dam bao tinh lién tuc so véi cac hé thong
trudc, tibu chuanG.984.1 s& duy tri mot sb y&u cau trong tiéu chuan G.983.1.

GPON hd trg toc dd bit cao nhat tir trude toi nay véi toc dd husng xuéng husng
|én twong tng 1én t&i 2,5/2,5 Ghit/s. GPON cung cap d6 rong bang 16n chua ting
c6 tir trude téi nay va 1a cong nghé tdi wu cho cac tng dung cia FTTH va FTTB.

Céc thong s6 ki thuat:

Budc s6ng: 1260-1360nm duong Ién; 1480-1500nm duong xudng.

Da truy nhap hudng Ién: TDMA.

Cép phét bang thong dong DBA (Dynamic Bandwith Allocation).

Loai luu luong: dit liéu sb.

Khung truyén dan: GEM.

Dich vu: dich vu day du (Ethernet, TDM, POTS).

Ti I¢ chia cua bo chia thy dong: t6i da 1:128.

Gi4 tri BER Ion nhat: 10-12

Pham vi c6ng suat st dung ludng xuéng: -3 dén +2 dBm (10km ODN) hoic

+2 dén +7 (20Km ODN).

Pham vi cong suat st dung ludng I1én: -1 dén +4 dBm (10Km va 20Km
ODN).
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Suy hao tdi da gitra cac ONU: 15dB.

Cu ly cap téi da: 20Km véi DFB laser ludng 18n, 10Km v&i Fabry-Perot.

Cong nghé GPON hd tro 1,25 Ghit/s hoidc 2,5 Gbit/s huéng xudng, va huéng
lén co thé xé dich tir 155 Mbit/s dén 2,5 Ghit/s. Hi¢u suat bang thong dat > 90%.
Gidi han cu ly caa cong nghé GPON hién tai dugc quy dinh trong khoang 20 km
va cung cap ti Ié chia 1&n téi 1:128 (hién tai thuong st dung ti 1& 1:64, toi da qua
hai cap chia).

Viéc tinh toan, thiét ké mang GPON thi can quan tam téi mot s6 van dé sau:

- Co6ng nghé¢ WDM PON va TDM PON

O hudng xudng (tir OLT d¢én ONU), mang PON la mang diém-da diém. OLT
chiém toan bo bang théng huéng xudng. Trong hudng 1én, mang PON [a mang
da diém-diém: nhiéu ONU truyén tat ca dit liéu ctaa n6 d&én mot OLT. bac tinh
huéng caa cac bo tach ghép thu dong la viéc truyén théng cia mot ONU s&
khdng duoc nhan biét bai cdc ONU khéc. Tuy nhién céc ludng di liéu tir cac
ONU khac nhau dugc truyén ciing mot lic ciing 6 thé bi xung dot. Vi vay trong
hudng 1én, PON s& sir dung mot vai co ché riéng biét trong kénh dé tranh xung
dot dix liéu va chia s& cong bang tai nguyén va dung lugng trung ké.

Mot phuong phap chia s€ kénh ¢ hudng Ién cia ONU la sir dung ghép kénh
phan chia theo budc song WDM, véi phuong phap nay thi mdi ONU s& hoat
dong & mot budc song khac nhau. Giai phap WDM yéu cau mot bo thu diéu
khién duoc hodc 1a mot mang bd thu & OLT dé nhan cac kénh khac nhau. Tham
chi nhiéu van @& kho khin cho cac nha khai thac mang 13 kiém ké ting budc
s6ng cia ONU: thay vi chi ¢ mét loai ONU, thi ¢6 nhiéu loai ONU dua trén cac
budc song Laser cia n6. Mdi ONU s& sir dung mot laser hep va do rong pho diéu
khién duogc cho nén rat dat tién. Mac khéac, néu mot budc séng bi sai léch s& gay
ra nhidu cho cdc ONU khéac trong mang PON. Viéc str dung Laser diéu khién
duogc ¢ thé khic phuc dugc van dé ndy nhung qua dit cho cdng nghé hién tai.
Véi nhitng khé khin nhu vay thi WDM khéng phai 1a giai phéap tot cho mai
truong hién nay.

Mot sé giai phap khac dwa trén WDM ciing dugc dé xuat nhung gia ca kha
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cao. Do vay, TDM PON di ra doi. Trong TDM PON, viéc truyén dong thoi tir
vai ONU s& gay ra xung dot khi dén bo két hop. Bé ngan chan xung dot dit liéu,
mdi ONU phai truyén trong ctra s6 (khe thoi gian) truyén caa né. Mét thuan loi
I6n cua TDM PON Ia tit ca cac ONU c6 thé hoat dong ciing mot budc song,
OLT ciing chi cAn mét bo thu don. B thu phat ONU hoat dong ¢ téc do duong
truyén, tham chi bang théng cé thé dung caa ONU thap hon. Tuy nhién, dic tinh
nay ciing cho phép TDM PON dat hiéu qua thay ddi bang théng duoc dung cho
tirng ONU bang céch thay d6i kich cé khe thoi gian duoc an dinh hoac tham chi
st dung ghép kénh thong ké dé tan dung hét bang théng duoc ding cia mang
PON.

Trong mang truy cap thué bao, hau hét cac ludng luu luong 18n va xudng khong
phai 14 Peer to Peer (user to user). Vi vay diéu nay duong nhu 13 hop ly dé tach
kénh 18n va xudng. Mot phuong phép tach kénh don gian cé thé dya trén ghép
kénh phan chia khong gian(SDM) ma né tach PON duoc cung cap theo huéng
truyén Ién xudng.

Pé tiét kiém cho soi quang va giam chi phi sira chita va bao quang, mot soi
quang co thé dugce sir dung cho truyén theo hai hudng. Trong truong hop ndy, hai
buéc song dugc dung 1a: huéng 1én a1=1310nm, hudng xudng a2=1550nm.

Dung luong kénh & mdi budc séng cé thé phan phdi linh dong gitra cac ONU.

Headend (OLT)

transmn Madium ™= v “
AMCCEES YD

cata ogie rX p° 12—

Subscriber (ONLU)

datato

] = Medium rarsmit
m acoess

Rx |Ltegic | cata

resneivesd

Hinh 1. 20 Mang PON sir dung mét soi
Ghép kénh phan chia theo thoi gian la phuong phap duoc uvu tién hién nay cho
viéc chia s€ kénh guang trong mang truy cap khi ma no cho phép mét budc song
don & huéng 1én va bo thu phap don & OLT da lam cho giai phap nay c6 uu thé
hon vé chi phi dau tu.
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1.5. Bang tong hop hai cong ngh¢ AON va GPON

Cong nghé

AON

GPON

Bang thong trén

moi thué bao

100 Mbps — 1Gbps

2.5  Gbps/1.25Gbps
khong dung splitter, trién khai

(néu

theo mé hinh diém — diém, tuy
nhién thuong chia thanh 1:32

Tang bang théng

tam thoi cho thué Pon gian Phuc tap
bao (can sao luu
S6 thué bao bi anh ] ‘
° P It Nhiéu
huong khi ¢o 161
Thoi gian xac dinh Nhanh Cham hon
Kha ning bi nghe Rat thap Cao

Do tin cidy cua
duong cap dén

thué bao

Cao do tuy m6 hinh khach
hang c6 thé duoc két ndi
theo dual — homing (c6 2
duong truyén khac nhau),

vong tron (ring) hay 2 két

Thap, khong c6 phuong an 2
két ndi trén 1 PON

Chi phi trién khai

Cao do mdi thué bao 1a 1

soi quang riéng

Thap Vi soi quang tir OLT s&
dugc chia sé cho nhiéu thué

bao qua bo chia thu dong

Chi phi van hanh

Cao do céc thiét bi nhu
Access Node can ngudn
cap va kich thudc ciing
16n, yéu cau khong gian.
Khoéng gian cho cap ciing

can kha nhiéu.

Thap do OLT kich thudc nho
va passive splitter khdng can
ngudn. Phuc vu khoang 8000
thué bao chi can khéng gian

cua 1 tu rack
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Cong nghé AON GPON
Thap, do dic tinh diém

Cao do mot toan bo thué bao

dén diém nén viéc nang ]
trong 1 day PON (tir OLT qua

Chi phinang cip |cdp bang théng don gian
(VD: chi can thay thiét bi
dau cudi (CPE)

splitter dén nguoi dung) phai

duoc nang cap.

Hién nay mang APON/BPON khong dugc quan tdm phat trién do chi hd trg
dich vu ATM va téc do truy nhap thap hon nhiéu so véi cac cdng nghé hién hitu
khac nhu GPON hay EPON.

Trong khi, EPON chi cung cap téc do truyén 1a 1,25 Gbit/s, GPON lai cho
phép dat t6i toc do 2,448 Gbit/s. Bang thong EPON chi dat hiéu suat tdi da
70%, va bi gi6i han trong khoang 900Mbps. Trong khi d6, GPON ¢4 thé dat t6i
hiéu suat mang 93%, GPON cho phép cac nha cung cap dich vu phan phdi véi
bang thong 1én dén

2.300 Mbps, d6 rong bang tan 16n. Pa duoc chuan hoa theo ITU-T G.984,
Mit khac trong khi tiéu chuan IEEE 803.2ah chi hd trg 2 16p ODN: I6p A va
l6p B thi ITU-GT.984.2 GPON GPM hd tro ca lép C, 16p cap cao hon. Lép C
cho phép mang PON mé rong cu ly téi 20 Km, cung cap cho sé luong 16n nguoi
ding cudi, dat ti 64 tham chi 128 ONU/ONT.

Bén canh d6 trong khi EPON chi hd tro duy nhat mét téc d6 truyén dan doi
xung 1,25/1,25 Gbps. ITU- T G.984.2 GPON GEM linh hoat va bién ddi duoc
nhiéu hon, cho phép cac téc d6 huéng xudng 1,25 va 2,5 Gbps, huéng Ién cho
phep 155 Mbps, 622 Mbps hay 1,25 va 2,5 Gbps. Trong khi GPON cho phép céac
nha cung cap dich vu dé thiét 1ap nhiing toc d6 két ndi theo nhu cau thuc té.

Nhan xét:

Mang truy nhap quang la mang truy nhap c¢é nhiéu wu diém nhu: Dung luong
l6n, kich thuéc va trong luong cap nho, khong bi nhiéu dién, tinh bao mat
cao, gi4 thanh cép quang ré, chat luong truyén dan tét, an toan cho thiét bi, tbc
d6 truy nhap cao, nang cip bang théng dé dang.
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Vi vay n6 phu hop dé trién khai cac dich vu bang rong (truy cap Internet toc
do cao, hoi nghi truyén hinh, IPTV/Triple Play, truyén hinh do nét cao (HDTV,
SDTV), game online, cac dich vu bang rong phuc vu y té, giéo duc, ...) giita

cac khéi két cudi duong day & xa (ONU) va két cubi mang (OLT).
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CHUONG 2. CONG NGHE MANG MAN-E
VA MO HINH IP NGN CUA CISCO

2.1. Toéng quan vé mang quang trong ethernet

Trong vai thap ky gan day, Ethernet 1a cong nghé chu yéu trong cac mang noi
bo LAN, 1a cdng nghé chu dao trong hau hét cac van phong trén toan thé gidi
va hién nay da duoc ding ngay ca trong céc ho gia dinh dé chia s& cac duong day
truy nhap bang rong gitra cac thiét bi voi nhau. Dac biét tat ca cac may tinh cé
nhan déu dugc két ndi bang Ehernet va ngay cang nhiéu thiét bi truy nhap
ding dén céng nghé nay.Cé nhiéu Iy do dé giai thich tai sao Ethernet di cd su
thanh cong nhu vay trong ca cac doanh nghiép lan cac ho gia dinh: dé sir dung,
téc do cao va gia thiét bi re.

Cung véi su phat trién cia cong nghé thong tin, tc o6 Ethernet di dugc cai
thién tir Mbps 1én Gbps va 40Gbps. Song song vai no 1a sy bing no cua Internet
y&u cau bang thong truyén tai luu luong rat 16n, phuong tién truyén trong mang
Ethernet cling chuyén dan tir cap déng sang cap quang, va cau hinh ciing da
phéat trién tir cau trdc bus ding chung Ién cau trdc mang chuyén mach. Pay
la nhitng nhan té quan trong dé xay dung cac mang c6 dung luong cao, chat
lugng cao, va hiéu xuat cao, dap ung duoc nhitng doi hoi ngay cang khat khe
cua yéu cau vé chat luong dich vu (Qos) trong méi trudng mang mang do thi
(MAN-E) hay WAN dam bao két ndi véi khach hang moi Iic, moi noi moi giao
dién.

Mo rong tir mang LAN ra mang MAN-E tao ra cac co hoi méi cho cac nha
khai thac mang. Khi dau tu vao mang MAN-E, cac nha khai thac co kha niang
dé cung cap céc giai phap truy nhap téc do cao véi chi phi twong dbi thap cho
cac diém cung cap dich vu POP (Points Of Presence) cua ho, do d6 loai bo duoc
cac diém nat co chai ton tai gitra cac mang LAN tai cac co quan voi mang duong
truc toc do cao.

Doanh thu giam do cung cip bang thdng véi gia thap hon cho khach hang
c6 thé bl lai bang cach cung cap thém céc dich vu méi. Do vay MAN-E s&
tao ra phuong thic dé chuyén tir cung cip cac duong truyén cd gia cao dén
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viéc cung cap cé4c dich vu gia tri gia ting qua bang théng twong d6i thap.

Xu huéng phat trién cong nghé mang MAN-E:

Hién tai, cac cong nghé tiém niang duoc nhan dinh 12 Gtng cir dé xay dung
mang

MAN-E thé hé méi chu yéu tap trung vao 5 loai cdng nghé chinh, dé la:

Next Generation SDH/SONET: SDH/SONET thé hg mdi.

WDM (Wavelength Division Multiplexing): Ghép kénh theo budc song

RPR (Resilient Packet Ring): vong Ring gdi tu phuc hoi.

Ethernet/Giagabit Ethernet (GE)

Chuyén mach két néi MPLS

Céc cong nghé ndi trén nay dugc xay dung khac nhau ca pham vi va cac
phuong thc ma chdng s& duoc st dung. Trong motsé trudng hop, cac nha
cung cap co sé ha tang lai trién khai cing mot cong nghé cho cac tng dung
khac nhau. Vi du, Gbps c6 thé duoc st dung dé cung cap ning luc truyén tai
co s& hodc dé cung cap cac dich vu goi Ethernet truc tiép dén khach hang.

Céac nha khai thac mang c6 xu huéng két hop mot sé loai cong nghé trén
cling mot mang cua ho, Vi tit ca cac cdng nghé s& dong gop vao viéc dat
duoc nhitng muc dich chung la:

Giam chi phi dau tu xay dung mang

R0t ngan thoi gian dap tng dich vu cho khéach hang

Dy phong dung luong d6i véi su gia tang luu luong dang goi

Tang loi nhuan tir viéc trién khai cac dich vu méi

Nang cao hiéu suat khai thac mang

Trong khuén khé luan van nay xin trinh bay vé mang MAN trén cong nghé
Ethernet/Giagabit Ethernet (GE).

2.2. Cac tinh niang ciia MAN-E

Khéch hang duoc két ndi dén MAN-E st dung céc giao dién thich hop véi
Ethernet thay vi phai qua nhiéu giai doan bién doi tir luu luong ATM,
SONET/SDH va nguoc lai. Bang cach nay khong chi loai bo duoc su phic tap
ma con 1am cho qué trinh cung cap don gian di rat nhiéu. M6 hinh Metro hinh
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thanh tir quéa trinh cung cap céc dng bang thong (tunel gitra cac node va khach
hang dau cudi dé cung cap cac mang LAN ao (VLAN) va cic mang riéng ao
(VPN) dua trén muc thoa thuan dich vu SLA).

Trong trudng hop nay, cac van dé da duoc don gian hod di rat nhiéu cho ca
khach hang 13n nha khai thac. Khach hang khéng can phai chia cat luu luong
va dinh tuyén ching dén cac duong phi hop dé dén dung cac node dich nira.
Thay Vi tao ra rat nhiéu cham duong truyén gitra cac node, & ddy chi can tao ra
bang thong dua theo SLA ma bao ham duoc nhu cau cia khach hang tai méi node.

NGi cach khac, cung cap cac két ndi khong con 1a van dé thiét yéu doi véi nha
cung cap mang nira do d6 ho cd diéu kién dé tap trung vao viéc tao ra céac dich
vu gi4 tri gia tang. Bang viéc mé rong mang LAN vao mang MAN-E sir dung
két ndi c6 bang thdng Ién hon, s& khdng con su khéc biét gitra cac server ciia mang
véi cac router duoc dit tai thiét bi caa khach hang va tai cac diém POP cua nha
cung cap mang nita

MAN-E ¢6 chac nang thu gom luu luong va dap ang nhu cau truyén tai luu
luong cho céc thiét bi truy nhap (IPDSLAM, MSAN). C6 kha ning cung cap
cac két ndi Ethernet (FE/GE) t6i khach hang dé truyén tai luu luong trong noi
tinh, dong thoi két néi 1én mang duong truc IP/MPLS NGN dé chuyén luu luong
di lién tinh, quéc té. Trong mang MAN-E ngudi ta st dung cac thiét bj CES
(Carrier Ethernet Switch) tai cac noi ¢6 luu lugng cao tao thanh mang chuyén
tai Ethernet/IP. Két ndi gitra cac thiét bi CES dang hinh sao, ring hoic dau noi
tiép, sir dung céc loai cong két ndi: n x 1Gbps hoic n x 10Gbps.

2.3. Kién tric Cisco IP NGN (Cisco IP Next-Generation Network)

Céch tiép can dé xay dung mang cho céc nha cung cap dich vu dang trai qua
nhitng thay doi quan trong. Xu huéng chung cua thay doi nay 1a su hoi tu vé co so
ha tang va dich vu, ciing nhu viéc tich hop cac dich vu ban ra, dya trén nén cong
nghé IP. Cisco Systems® di phat trién mot kién tric khung nham gilp cac nha
cung cap thanh céng trong viéc chuyén dbi. Co tén 1a Cisco® IP Next-Generation
Network (NGN), kién trdc nay 1a tap hop vai cong nghé cua Cisco va cac linh vuc
chuyén sau khac.
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Hau hét cac phuong tién truyén tai cua cac nha cung cap dich vu ngay nay dang
thay d6i. Mot vai viing cd su thay d6i do cach tiép can hoan toan mai tai bién va
Core, nhung van gitr duoc tinh trong sudt d6i voi khach hang. Mot s6 1a thay doi
co ban tir gé¢ hodc do sy mé rong trong cach cung cap dich vu, loai hinh dich vu
ban ra, va mac d6 dam bao vé hiéu ning va cac tham sb khac cua mot goi dich vu.
Tat ca cac thay doi d6 1a mot phan cua kién tric Cisco IP NGN the Cisco IP NGN
nhu sau:

v Video services-Trong mdi trudng bang rong, viéc nhan tin hiéu truyén
hinh va cac thé loai chuong trinh theo yéu cau khac qua IP 1a rat ty nhién. Sy
chuyén d6i nay sé tiép tuc va s& bao gom cac dich vu Video tuong tac.

v Broadband networking-Mic du viéc phat trién bang rong dang dién ra
rat nhanh, nhung viéc chuyén tiép tir thoi quen truy cap don gian dén viéc cung
cAp mot moi trudng mang gia dinh chi mdi bat dau.

v Wireline data services-Hau hét cac dich vu data cho doanh nghiép dang
dugc phat trién thong qua cong nghé lastmile ATM va Frame Relay. Co s& ha
tang IP s& cung cap thém céac dich vu khac trén ciing mang, thoa man dugc nhu
cau ciia khach hang.

v Telephony services-Cac nha khai thac thoai truyén thong dang chuyén
t61 st dung cong nghé chuyén mach goéi mét thoi gian, va bay gio dang nong
1ong 1am mét cudc cach mang dé vai nha cung cip thoai trén nén chuyén mach
kénh c6 thé sir dung chung mang 161 chuyén mach goi dé thuc hién dich vu.
Bén canh do, su hoi tu gifta cac dich vu thoai ¢ dinh va di dong cling da bét
dau.

v Wireless va mobile services-Tuong tu nhu su hoi tu gifia thoai ¢6 dinh
va di dong, thiét bi dau cudi di dong dang trd thanh mot cira s6 giao tiép da
phuong tién, hoi tu voice, video, data. Video thoi gian thuc va Game online da
san sang dé cat canh trén cac thiét bi thong tin nay.

Rat nhiéu ang dung va céng nghé cia nha cung cap dich vu xuat phét tir moi
truong noi ma cac yéu cau phai 1a “carrier class” cho ca muc thiét bi va hé thong.
CAc yéu cau nay sé di cung céac dich vu dang ton tai khi nd hoi tu vao mang goi, vi
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vay co so ha tang mang IP phai c6 kha nang dap ng c4c yéu cau trén & muc thiét
bi va mang.

Mang IP khéng nhitng chi thay thé mét co so ha tang riéng biét sir dung cho
mét tng dung hoac dich vu don 1&, ma nd con phai lam nhu thé cho vai cdng nghé
va dich vu khac nhau, va trong nhiéu truong hop, phai thuc hién trén ciing 1 Node.
Hon nira, tat ca cac yéu cau dich vu nay s& dugc uu i hon khi thuc hién bai san
pham va giai phap cta ciing mot hang san Xust.

Pé dap (g cac yéu cau kho khin nay, IP NGN phai s& hitu mot tap cac kha
nang rong, linh hoat, doi hoi ca tinh trai nguoc Vi tu nhién, dé cung cap tap cac
dich vu hoan chinh va can d6i. Méi truong mang cia co sd ha tang IP NGN s& 13
mot to hop cua tat ca cac thanh phan dich vu va thudc tinh dugc bao gém nhu sau:

Video Delivery of
Cabla/Television

Content Richness
of the Imernet

Ubiquity/Reliability . Flexibility of
of the PSTN R

Bandwadiiwei an
Oplicar Network Private Network

Hinh 2. 1 Cac thanh phan dich vu
Nhu mo ta trong hinh dudi day, trung tam ctia IP NGN Ia 3 vung co ban cua su

hoi tu da duoc kich hoat bai cac nha cung cap dich vu ngay nay:
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Video and Data Presence-Based Web Mobile IP Contact
Gaming Centor Telephony Services Applications Center

o ML - S T

Self Service Identity Policy B&Lno

Application Layer

Open Framework

Service — A f. for Enabling
Exchange “Triple Play on the Move’
. (Data, Voice,
Video, Mobility)

~-
Q
>
b
-
Q
=
g
-
U
v

Mobility

19ke jeuopessdg ——p

Customer Access/ Intelligent Multiservice
Element Aggregation Edge Core

Network Layer

Transport

Hinh 2. 2 Mang hoi tu (tng dung, dich vu va mang)

Hoi tu vé tng dung: Nha cung cip c6 thé tich hop céc ung dung IP nhu video,
voice, data thong qua co s ha tang bang thong rong nham muc dich tang loi nhuan.

Hoi tu vé dich vu: Cisco IP NGN dua dén céc dich vu sin c6 téi ngudi ding
cudi qua bat ky mot mang truy cap nao. Vi du, cac dich vu ¢6 sin trong vin phong
c6 thé sir dung nho wireless LAN, két ndi bang thong rong, hoic mot mang nho
(mang té bao).

Hoi tu vé mang: Viéc tao ra mot mang hoi tu 1a muc tiéu ma nhiéu nha khai
thac di va dang theo dudi bang nhiéu nd lec, nham han ché viéc duy tri nhiéu mang
cung cap dich vu don 1é hozc dé giam thiéu nhiéu phan I6p cng nghé trong 1
mang.

Nén tang cua IP NGN 1a 16p mang bao mat, gdm c6 cac phan tir tuy chon, truy
Xuat va tich hop, bién chuyén mach nhén da giao thirc IP théng minh (IP MPLS -
Edge), va cac thanh phan 151 da dich vu véi 16p cac phan ti truyén tai, két ndi bén
dudi va bén trén.

Nhu da duoc chi ra trong hinh dudi day, mang 16i IP/MPLS dugc tao thanh trén
nén tang kién trdc IP NGN. N6 bat budc 16i 1P/ MPLS phai dap tng nhitng yéu
cau vé carrier-class (mang caa nha cung cp dich vu) dé kién trdc nay cé thé phat
trién va ton tai duoc.
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Hinh 2. 3 IP/MPLS carrier-class IP NGN
2.4.Mbd hinh mang Metro Ethernet dwa trén kién tric CISCO IP NGN

2.4.1 So dd mang

Dya trén md hinh kién trdc CISCO IP NGN, viéc xay dung mang Metro
Ethernet nham muc dich trang bi cho cac nha cung cip dich vu co so ha tang can
thiét dé hoan thién phan 16p tap trung luu lugng (IPPMPLS Aggregation) trong
kién tric mang Carrier Ethernet tong thé, két néi 1én BRAS va tich hop vao mang
core IP/MPLS, ciing nhu két ndi téi cac Switch, OLT...dang sir dung dé cung cap
dich vu xubng khéch hang. Mé hinh dy kién cia mang Metro Ethernet VNPT nhu
sau:

Nhu hinh v& trén,mang Metro Ethernet VNPT duoc thiét ké theo kién tric
RING dé dam nang cao tinh san sang cho hé thong mang, bao gom cac core ring
& access ring Core ring: Bao gom cac MAN core router két ndi véi nhau tao thanh
vong ring. MAN core ring thuc hién gom (aggregate) cac Access Ring va cung cap

giao dién két ndi 1én mang core (VN2)
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Hinh 2. 4 M6 hinh mang MAN-E dién hinh

Access ring: Dé gom (aggregate) céc két ndi access tgi mang MAN, bao gom

cac DSLAM, Ethernet access switch, dich vu Wimax va céc dich vu khac trong
tuong lai. CAc access ring c6 2 hoac nhiéu hon két ndi tdi core MAN router dé ting
tinh dy phong cho hé théng mang.

2.4.2 Kién truc logic

V& co ban, ha tang IP NGN cho mang VNPT bao gom 4 16p:

Lép mang VN2 Core: Hinh thanh mét 18i chuyén mach géi chung dua trén cong
nghé MPLS, két ndi tat ca cac tinh thanh trong ca nudc. Thuc hién cung cap dich
vu tai VN2 BRAS va VN2 PE router

Lop mang MAN-E: Bam bao tap trung luu luong tir cAC mang truy cap
(IPDSLAM, ETTx, UMTS... ) t6i mang truc (BRAS). Thuc hién service mapping
tu 16p access toi mang VN2 Core.

Lép mang truy cap (Access): cung cap két ndi dich vu téi khach hang thdng
qua cac thiét bi truy cip nhu MSAN/DSLAM, GPON, Wimax hay Ethernet
Switches..

Lop mang bién khach hang (Subscriber Edge): dong vai tro bién mang phia
khach hang, cung cap két ndi toi 16p truy cap cua nha cung cap dich vu va cung
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cap dich vu cho cac ngudi sir dung bén trong mang.

User LastMile Access MAN-E VN2 Core
MSANDSLAM ek Prod Intornet
s
P
E-FTTX s » _v Voice
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | e —— q N =
GPON f--p::::::.:::::::-..---, Video
O R [SSS—— 1 ettt -
WiMax ] B, A .
Mobile Backhaul | " A Noblle
Others ——} Others
CPE LM-Access MAN-Access MAN-Core
Transport High Capacity High Capacity
Scalability High Availability Very High Availability
Avallabllity

Hinh 2. 5 M6 hinh phan I6p mang MAN-E cia VNPT

2.4.3 Cac diém tham chiéu trong mang MAN-E

Piém tham chiéu trong mang MAN-E la tap cac diém tham chiéu 16p mang
duoc stir dung dé phan cac vung lién két di qua cac giao dién, thanh phan kién
tric bén ngoai va mang MAN-E. C4c thanh phan bén ngoai bao gom:

Tu cac thué bao dén céac dich vu MAN-E

Tur cAc mang MAN-E khac

Céac mang truyén tai dich vu (khdng phai Ethernet) khac.

GVHD TS: Boan Hiru Chuc SVTH: Vii Hai Bang Lop DTL2502



58

Other L2/L2+

Services Networks Subscriber
(e.g., ATM, FR, IP)
Service -=l-- UNI
Interworking ---*---
NNI
UNI' ! MAN-E
|  Metro Area Network i Service Provider Z1
. ! - Ext |
Subscriber — ETHERNET (I.V'AN & Eriorna External
' Service Provider X NNI
2 1
—_— Ethernet
: -- - ! Wide Area Network i MAN-E
Network (F-WAN) 1 - X
Internﬁll-king ""}'“ SIS PIOGIEEY: 1 Service Provider Z2
Other L1
Transport Networks o UNI
(e.g., SONET, SDH, OTN)
Subscriber
Network
Interworking ~ TTTT77°7
NNI
MAN-E

Service Provider X

Hinh 2. 6 M@ hinh céac diém tham chiéu

Céc thué bao két ndi dén mang MAN-E théng qua diém tham chiéu giao dién
Nguoi ding — Mang (UNI: Uset — Network interface). Céac thanh phan trong
cung mang (NE: Internal Network Elements) hoac I-INNIs (Internal — NNIs).
Hai mang MAN-E doc 1ap c6 thé két ndi véi nhau tai diém tham chiéu External
NNI (E- NNI). Mot mang MAN- E c¢6 thé két ndi véi cac mang dich vu va
truyén tai khéc tai diém tham chiéu lién mang Network Interworkinh NNI (NI-
NNI) hodc diém tham chiéu lién dich vu Service Interworking NNI (SI-NNI1).

Subscriber Site A Subscriber Site B
UNI Metro UNI
UNI Ethernet UNI
UNI UNI
Client Network Network Network Client
T (MEN) T

F 3
v

Ethernet Virtual Connection

¥ 3
v

End-to-End Ethernet flow
Hinh 2. 7 Giao dién UNI va md hinh tham chiéu MAN-E
Giao dién UNI sir dung dé két ndi cac thué bao dén nha cung cap dich vu
MAN-E. UNI ciing cung cap diém tham chiéu giira cac thiét bi mang MAN-E
thudc nha cung cap dich vu va cac thiét bi truy nhap cua khach hang. Vi vay
UNI bét dau tr diém cudi caa nha cung cap dich vu va diém dau cua khéch
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hang, Giao dién UNI phia nha cung cép dich vu Ia diém tham chiéu UNI-N.
Giao dién phi khach hang Ia diém tham chiéu UNI-C. Phan biét gitta UNI-N
va UNI-C 1a diém tham chiéu T. Trong phan céc thiét bi khach hang thuong
duoc chia thanh thiét bi truy nhap va thiét bi nguoi st dung dau cudi giira
hai thiét bi ndy c6 diém tham chiéu S.

2.5.Céac thanh phan vt Iy trong mang MAN-E

2.5.1 Thiét bi Cisco Router ASR 9010

Chassis Cisco Router ASR 9010 c6 kich thudc 21U, ¢6 10 khe cam, bao gom

2 khe cidm cho RSP va 8 khe cim cho lince card.

Cisco ASR 9000 Series hoat dong don gian, platform dugc t6i uu hda so voi
dong Cisco 7600 str dung phan cang va phan mém thé hé tiép theo. Céc dic diém
noi bat ndy dugc md ta nhu sau:

Hé diéu hanh module héa Cisco 10S-XR: Hé diéu hanh 10S XR dugc xay
dung cho cac hé théng phan tan nhu va st dung kién tric “micro-kernel” trong d6
mdi “micro-kernel” dam nhan viéc phan chia tai nguyén cho mot loai process
nhat dinh va dam bao hoat dong nonstop trong sut thoi gian nang cap software
va khong anh huong dén céc tién trinh khac.

Hé phan tan day du: Cisco ASR 9000 hoat dong trong mot hé phan tan day
du, c6 nghia 1 viéc quyét dinh chuyén tiép goi tin va cac hoat dong chinh dién
ra trén cac linecard. Nhirng linecard duoc trang bi mot bo xur ly mang chuyén dung
ma cung cap mot co sé ha tang dugc 1ap trinh linh hoat véi cac dich vu.

Nang cao hiéu ning va muc do du phong: Cisco ASR 9000 cung cdp mot co
s& ha tang ma tat ca cac thanh phan chung, cac bo xa ly chuyén mach, dinh tuyén,
duoc du phong day du. Thém vao dé, platform duoc thiét ké ma ngudn duogc st
dung tuy thudc vao cac yéu cau hé théng.

Than thién véi mdi truong: Cisco ASR 9000 dugc thiét ké toi wu cho hé thong
ngudn, tir vi tri caa cac thanh phan linecard téi cac vi tri caa mdi slot, moi
phuong dién thiét ké déu c6 mot muc dich rd rang-giam tac dong toi méi trudng
thdng qua dién nang tiéu thu.

Cisco ASR 9010 vai trang bi RSP880 cung cip kha nang chuyén mach Ién toi
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920Gbps trén mdi slot, téi wu héa dién nang tiéu thu va cac yéu cau lam mat,
cung cap mot kién tric ngudn module, thiét ké hop nhat véi d6 san sang cao.
Duéi day 1a hinh anh tong quat cua thiét bi ASR 9010:

Hinh 2. 8 Cisco ASR 9010 Router
Hinh v& bén dudi md ta quy tic danh sé slot ID cho thiét bi ASR 9010:

RSP cards
Line cards 0-3 ) rL I Line cards 4-7
o|1)]2|3 415167
IO oe DB
3| 8| 8| 8|2|=| 8| 8| & &
oocwm&}wwwo
clelele|x c|l €]l €]l €
3|3|3|3 33|33
Ol=|N|O TV NOD
I EIE R EE R E
RS RO RZ K1 K2 RN K Kl ksl
FTO
Fanlrays‘J!
| FT1
Front air intake
Power shelves 5
PSO l[MO]M:]M'z[M:«x] i
PSI——{[MQIM1]M2[M3|/
= Power modules

Hinh 2. 9 Vi tri slot trén chassis ASR 9010
2.5.2 Thiét bi Cisco Router ASR 9912
Chassis Cisco Router ASR 9912 c6 kich thuéc 30U, ¢ 19 khe cam, bao gdom

2 khe cam cho RP, 7 khe cam cho FC va 10 khe cam cho lince card.

Cisco ASR 9912 cung cap kha ning chuyén mach Ién toi 80Thps trén mdi
slot, tdi wu hoa dién nang tiéu thu va cac yéu cau lam mat, cung cap mot kién
trdc ngudn module, thiét ké hop nhat voi d6 san sang cao.
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Duéi day 1a hinh anh tong quat cua thiét bi ASR 9912:

Hinh 2. 10 Cisco ASR 9912 Router Architecture
Hinh vé& bén dudi mo ta quy tac danh so slot ID cho thiét bj ASR 9912:

FTO L

Fan trays %
(rear instertion) FT1

LCo
LC
LC:
L

L
LC:
LC6
LC
LC8
L

Line cards ——

Slot0
Slot 1
Slot 2
Slot 3
Slot 4
Slot 5
Slot 6
Slot 7
Slot 8
Slot9

RPO
FCO
FC1
FC2
FC3
FC4
FC5
FC6
RP1

PSO—> Mo [ M1 [ M2 [ m3 |

Power shelvesrays PS1—>i| MO [ M1 [ M2 [ M3 |

ps2— MO | M1 [ M2 [ M3 | /
%—J

w72

Power modules

Hinh 2. 11 Vi tri slot trén chassis ASR 9912

Kién tric Fabric

ASR 9000 hoat dong theo co ché Active/Active cho phép phan bd Tuu lugng
qua ca 2 switch fabric, tan dung uu diém vé kha ning xtr ly déng thoi caa ca 2
switch fabric. Néu mat switch fabric bi 13i, active switch fabric con lai s& duy tri
viéc chuyén tiép luu lwong trong hé thong, dic biét véi su hd tro cua Active/Active
switch fabric cho phép hé théng thuc hién “hot swap™ (insert hozc remove trong
lGc dang van hanh) cac fabric ma van dam bao khong bi rét goi. Vi ca 2 switch
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fabric déu hoat dong, do d6, kha nang du phong va chiu tai luu lugng duoc nang
cao.
Hinh vé duéi day mé ta kién tric fabric co ban. Cac linecard 80Gbps déu két

ndi toi va sir dung ca 2 fabric. Linecard 80Gbps sé& bao gom 2 Fabric ASICs.

Fabric0

Fabric 1

Fabric : : :
Interface : : - Interface
Chip
Fabric
Interface
Chip
Single-Faonc : i i !
! tarface Chip : g Oual-Fabi P
In.r_ﬂfa_u.' Chip : i l']l:rfaa"-':a(_‘l'fp Pl
40G Linecard : : erfaceChip @

:i: 80GLinecard i ::

..................................

@ 230G fabric channels
» arbitration grantrequest signals

Hinh 2. 12 Kién trlc Fabric trén thiét bi ASR 9010
2.5.3. Route Switch Processor (RSP)
Route Switch Processor (RSP) la thanh phan switch fabric va diéu khién chinh

trong mot chassis ASR 9010. Théng thuong véi muc dich du phong sé cé 2 card
RSP trén thiét bi, trong do, chi 1 card RSP dong vai tro la Active, card RSP con lai
dong vai tro 1a Standby. Tat ca cac thiét bi ASR 9010 dugc nang cap lan nay déu
duogc trang bi 2 card RSP.

Hinh 2. 13 M6 ta card diéu khién A9K-RSP880-TR cho ASR 9010
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2.5.4. Power Supply Architecture

Hé théng ngudn cung cap dién cho céc linecard va cac fantray, va n6 hoat dong
theo kién tr(ic phan tan cung cip vao céc bus trén backplane cua hé thong.

Cac ngudn phan tan dugc chia thanh cac PEM, mdi PEM chira 4 power module
dé cung cap kha ning du phong N+1. Mdi power shelf cung cap dién ap cho
bus dau ra trén backplane toi tat ca cac linecard va fantray. Ché do du phong

N+1 dugc mo ta qua hinh vé bén dudi:

RSP cards
Line cards 0-3 7\ l K Line cards 4-7
oj1]2]3 4|516|7
olelele olele|e
8 8| 8[ 8(2(=| 8| 8| B 8
ol o ol 9|22 0| @ 2| @
cle|le|le|lx|x]| €| €| €| €
3|3|3|3 3|3|3|3
Ol=j|N|O|T|VDOINO D
I R R EE R E
nlo|lololo|lo|lna|v|n
!
“«
Il F
Fan trays —<| 10
U FT1
S
Front air intake
Power shelves | 5
pso—> Mo [ m1 [ m2 | m3 | 3
Ps1—>=[ Mo [ m1 | lemsl’/
2 'S

Power modules

Hinh 2. 14 So d6 phan phéi ngudn trén ASR 9010

Trong kich ban cua mang MANE, Cisco ASR 9000 series s& duoc cung cap
dién nang qua mot ngudn dién DC. Hé théng ngudn cung cap dién cho céc linecard
va cac fan tray, faric card va nd dua trén mot kién tric ngudn phan tan véi hiéu
dién thé -54 VDC cung cip vao cac bus trén backplane cua hé théng.

ASR 9010: Cac ngudn phan tan dugc chia lam 2 shelf, mdi shelf chira 4 power
module dé cung cap kha ning dy phong N+1. Mdi power shelf cung cap hiéu
dién thé cho bus dau ra trén backplane -54V tai tat ca cac linecard va fan trays.

2.5.5. Linecards

Trong pham vi du 4n nay, céc linecard su dung déu 1a loai c6 kién trac fix cang

s6 luong céc cong
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Hinh 2. 15 Linecard co ban

i

u%l;___ o S EmE

Hinh 2. 16 Cisco ASR 9000 4-port 100GE QSFP28 Model LC

- A9K-400GE-LAN-FC: C06 4 slot cim Module 100GE. H{ trg throughput
t6i da 1a 400Gbps/linecard. Str dung cho cac két ndi trong vong Ring MAN-E.

- A9K-8HG-FLEX-FC: C6 8 slot cim Module 100GE. H? tro throughput t6i
da 12 800Gbps/linecard. Str dung cho cac két ndi trong vong Ring MAN-E.

- A9K-24X10GE-1G-FC: C6 24 slot dual rate cam Module 10GE/1GE. Hb
trg throughput téi da 12 200Gbps/linecard. Sir dung cho cac két néi trong vong Ring
MAN-E.

- A9K-48X10GE-1G-FC: C0 48 slot dual rate cam Module 10GE/1GE. H
trg throughput toi da 12 400Gbps/linecard. Str dung cho cac két ndi trong vong Ring
MAN-E.

- QSFP-100G-LR4-S: hd trg két ndi quang 100Gbps qua tiéu chuan
single mode, khoang céch truyén tai 1én t6i 10km. Chuan dau vao la chuan
connector LC.

- QSFP-100G-ER4L-S: hd trg két ndi quang 100Gbps qua tiéu chuan
single mode, khoang céch truyén tai 1én t6i 40km. Chuan dau vao la chuan
connector LC.
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- QSFP-28-100G-LP-80: hd tro két ndi quang 100Gbps qua tiéu chuin
Single mode, khoang cach truyén tai 1a 80Km. Chuén dau vao la chuan connector
LC.

- QSFP-28-100G-LP-10: hd tro két ndi quang 100Gbps qua tiéu chuin
Single mode, khoang cach truyén tai 1a 10Km. Chuén dau vao la chuan connector
LC.

2.5.6. Cac thiét bi khuéch dai quang

Thiét bi khuéch dai quang 10G/100G — NCS2006

Thiét bi khuéch dai quang 10G/100G cho cac két ndi 80km, d6 1a Cisco NCS

2006. Chassis dugc thiét ké 6RU véi 6 service slot, hd trg cc tinh nang sau:

Hb tro cong nghé nLight ROADM: Cho phép nha cung cip dich vu trién khai
mang ludi DWDM théng minh mét cach don gian, c6 kha nang mé rong voi
van hanh dé dang.

100G va hon thé nira: Cong nghé nLight Silicon hd trg multirate DMDM line
card cua thiét bi NCS 2006, cung cap da dang bit rate. Céng nghé DSP (Digital-
Signal-Processing) voi kha nang SD-FEC (Soft-Decision Forward Error
Correction) cho phép cac budc song 100Gbps dé dat duoc khoang cach 1&n dén
4500km.

Tich hop va twong thich trom tru véi cac nén tang: Cisco NCS 2006 tich hop
duoc voi Cisco NCS 4000 tai cac phan tir mang, quan Iy mang va muac diéu
khién control plane, tao ra 1 hé théng van chuyén cac goi tin quang thong nhat
bao gdm DWDM + OTN va chuyén mach gdi. NCS2000 ciing cung cap hd tro
day du cac dong card Cisco ONS 15454 MSTP.

GVHD TS: Boan Hiru Chuc SVTH: Vii Hai Bang Lop DTL2502



LCD and Memory

Chassls
Alr Filter

Cable Guide

Fan Tray Controller Cards Service Cards
Assembly (slots 1 and 8) (slots 2 thru 7)

Hinh 2. 17 Téng quan thiét bi Cisco NCS 2006
Cisco NCS 2006 ECU (External Connection Unit) 1a mot module c6 thé thay
thé, cung cap giao dién cho viéc quan ly cac thanh phan thiét bi, cac thiét bi thu

dong, dau ra va dau vao caa bo alarm bén ngoai.

1 SCSI with 26 poles for TNC relay contact, including ACO signal and digital I/O signals
USB 2.0 ports (Ports 1 through 4 and ports 7 through 10)

USB 3.0 ports (Ports Sand 11)

VOIP/UDC ports (RJ-45 port)

EMS port (RJ-45 port)

MSM ports

Craft terminal connection

1 SCSI with 26 poles for digital I/O signals

W NO U A WN -

Hinh 2. 18 Cisco NCS 2006 External Connection Unit
Cisco NCS 2006 duoc trang bi 100-Gbps DWDM Trunk Card véi CPAK
Client Interface, sir dung bo diéu ché tién tién CP-DQPSK téi wu viéc truyén 100-
Ghbps.
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Hinh 2. 19 Cisco NCS 2000 100-Gbps Coherent DWDM Trunk Card
Duéi day 1a mé hinh chung cho viéc trién khai thiét bi NCS 2006:

Site 1 Site 2

ASR9010 ASR9010

CPAK-100G-SR10
(with adapter to CFP2)
Patch Cord

CPAK-100G-SR10
(with adapter to CFP2)
Patch Cord

7 ! ,
e a 4| Ncs2006 NCS2006 gt S
| 4

Patch cord Patch cord
Dark Fiber

15216-FLD-4- 15216-FLD- l
30.3 4-30.3

Hinh 2. 20 M@ hinh chung trién khai thiét bi NCS 2006
Thiét bi khuéch dai quang 10G/100G — A1006
Thiét bi khuéch dai quang 10G/100G cho céac két ndi 80km, do6 1a Ascent
A1616. Chassis duoc thiét ké 4RU, c6 thé khuéch dai ca cho kénh 10G va 100G.
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Hinh 2. 21 Téng quan thiét bi khuéch dai Ascent A1616
NMU (Network Management Module) la mét module cia dong A1600, cung
cap kha ning qua trj tit ca cac dong thiét bi A1600. NMU véi bo xir Iy ARM téc

d6 cao c6 kha nang xtr Iy dit liéu manh mé, cung cap giao dién quan Iy NetRiver,
Web, CLI.

Hinh 2. 22 Network Management Module (NMU)
Module OTU la module da giao dién interface, c6 thé chuyén ddi tin hiéu dau
vao thanh CWDM tiéu chuan hoic tin hiéu buéc séng DWDM, san séang cho

DWDM Mux/ Demux thuc hién truyén da kénh. Ap dung cho SDH, SAN,
SONET, ETHERNET, OTN, DCI.
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Hinh 2. 23 100G CFP OUT
EDFA (Optical Amplifier) duoc thiét ké dé di kém véi DCM cho cép quang

truyén tai tuyén dai. Cac bo phan cbt 16i caa né bao gdm laser PUMP, APC

(Automatic Power Control), ATC (Automatic Temperature Control), tao ra tin
hiéu phét tot hon va 6n dinh. Sophisticated DFF (Gain Flat Filter) va téi héa quang

hoc va nhiéu.

Dy
[ *})
[ *¥)
(¥
V403
)

Hinh 2. 24 Optical Amplifier (EDFA)

2.6.Két noi thiét bi trong mang MAN-E

Lép mang MAN-E 13 16p mang thu gom trién khai theo pham vi cac VNPT
tinh/thanh phd. Lop mang MAN-E 14 16p mang trung gian gitra 16p mang truy
nhap va mang truyén tai truc chinh VN2, duoc phan chia thanh céc 16p 18i (MAN-
E Core), I6p thu gom (MAN- E Acsess)

PE-AGG

PE-AGG la cac thiét bi mang Core caa mang MAN-E lam chiic nang gom luu
lugng cua cac dich vy tai cac noi trong tinh thanh vé khu trung tam, thuong
duoc trang bi ¢ khu trung tdm cua tinh, duoc thiét ké mé rong két ni I1én ha
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tang VN2 dé thiét 1ap cac két ndi, truyén tai cac luu luong lién tinh, luu luong
dich vu di dong, luu lwgng Internet. Cac PE-AGG du phong bang céch thiét 1ap
Ring gitra cac PE-AGG vai nhau tao thanh Ring Core. Cac PE-AGG cua lop Core
két ndi véi cac ring Access va két ndi voi mang VN2, cac nha cung cap dich vu
cua VNPT.

UPE

UPE 14 thiét bi router két néi truc tiép véi 16p Access, thuong dugc dit tai cac
huyén, ¢ chtic nang gom luu lugng ciia mot huyén va day vé AGG, UPE két cudi
lru lwong tir cac OLT, DSLAM, L2Switch, UPE két néi theo ring vai nhau tao
thanh 16p Ring Access, cac ring Access két ndi vai PE-AGG caa I6p 16i. UPE
két ndi vai céc thiét bi mang truy nhap (di dong/ch dinh, IP DSLAM, thiét bj truy
nhap quang OLT, switch 16p 2).

Ngoai ra trong tinh/thanh phé s& c6 t6i thiéu 02 UPE dam nhiém chirc nang RR:
luu trit, trao doi, cap nhat bang dinh tuyén MP-BGP cho dich vu L3VPN trong
mang MAN-E.

Cac md hinh két néi thiét bi

Loai Al (PE-AGG — PE): La céc két néi chuyén tiép toan bo luu luong caa toan
bo dich vu ca huyén trong tinh/thanh phd 1én Gateway PE va nguoc lai

Loai A2 (PE-AGG — BNG): La két ndi uplink chuyén tiép luu lwgng cuaa toan
bo dich vu Internet, bang rong cé dinh ciia mot huyén trong tinh/thanh phé Ién
thiét bi BRAS dat tai tinh két cudi caa dich vu Internet, bang rong cé dinh va
nguoc lai

Loai A3 (PE-AGG — PE-AGG): La céac két ndi chuyeén tiép luu luong trong
mang Core, 1a két ndi du phong cho cac luu luong két ndi UPE, VN2 va cac nha
cung cap dich vu cua VNPT.

Loai A4 (PE-AGG — NPE): La cac két ndi chuyén tiép luu lugng tir NPE 1én
PE-AGG sau khi gom luu luong tir UPE, dé chuyén Ién PE-AGG, va nguoc lai
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Hinh 2. 25 M& hinh téng quan
Loai A5 (PE-AGG —UPE): La céc két ndi chuyén tiép luu luong caa mot huyén

trong tinh/ thanh phd 1én mang Core va nguoc lai.

Loai B1 (UPE — UPE): La cé4c két ndi chuyén tiép cho cac UPE c6 han ché vé
tuyén quang doc dao, khong két ndi truc tiép duoc vé PE-AGG duoc, ma két ndi
thong qua mot UPE khac dé két cudi vé PE-AGG.

Loai C1 (NPE — UPE): La céc két ndi chuyén tiép luu luong gom tir phan 16p

mang truy nhap (Acess) 1én phan I6p mang thu gom (Aggresstion) va nguoc lai.

CHUONG 3. THIET KE MANG MAN-E
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TAI VIEN THONG HAI PHONG
3.1 Chi s biing thong cac dich vu vién thong
Bing thong cac dich vu trén céc thiét bj UPE:
Bing thong duoc tinh dya vao sé lwong thué bao trong bang Du bao thué bao

va chi s trong bang Chi sd.

Loai dich va Chi sb biing théng Cic tham s sit dung dé tinh chi sb biing théng
c : Tén/ky hiéu Gia tri Pon vi/cach tinh | Tén/ky hiéu | Gia tri Y nghia
. Bang thong truy nhép trung binh cua 1
HSI a 3 Mbps/thué bao thué bao ETTH
VoD/MyTV b 25 Mbps/thué bao dwl 4.5 |Bang thong truy nhap /1 thué bao FTTH
Chl 100 |Téng kénh BTV SD
ewl 3.5 |Bang thong/kénh SD (Mbps)
12 M :
BTVIMYTV ¢ 00 bps Ch2 100 |Téng kénh BTV HD
ewl2 8.5 |Bang thong/kénh HD (Mbps)
; A 2 Ty 1¢ bang thong str dung cho dich vu
Thoai (VoIP) d 0% Tinh tre,n tong d 0% |thoai tinh trén tong bang théng cho tat ca
béng thong

cac loai dich vu
’ AR Ty 1¢ bang thong str dung cho dich vu
Tinh ‘ g sir dy ich v
VPN e 5% o i;eg‘n“’“g e 5% |VPN tinh trén tong bing thong cho tt ci
gHiong cac loai dich vy

Mbps/NodeB 3G « .
NodeB 3G f 10 cita TTP logi | f 5  |Bang thong cho 1 nodeB
eNB LTE g 50 Mbps/eNB LTE g 50 |Bang thong cho 1 eNB
gNB 5G h 300 Mbps/gNB 5G h 100 |Bing thong cho 1 gNB

Bang 1 Chi s6 dit liéu dau vao
a) Dich vu High Speed Internet (HSI):
- S6 luong thué bao Internet: NFTTH.
- Tong bang thong Internet trén UPE:

A = a*nFTTH (Mbps)

b) Dich vu VoD:
- S6 luong thué bao MyTV OTT: nOTT.
- Tong bang thong VoD OTT trén UPE:

B1=b*nOTT (Mbps)

- S lwong thué bao MyTV STB: nSTB.
- Tong bing thong VoD STB trén UPE:
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B2 = b*nSTB (Mbps)

Dich vu truyén hinh quang béa (multicast):

- Toéng bing thong multicast trén UPE:

C = 1200 (Mbps)

¢) Dich vu VPN:
- Toéng bang thong dich vu VPN trén 1 UPE bang 10% téng bang thong cac
dich vu trén UPE do

D = 5% tong bing thong tat ca cac dich vu (Mbps)

d) Dich vu truyén tai di dong:

- S6 lugng tram NodeB trén thiét bi UPE dang tinh todn: nNodeB.

- Sb luwong tram eNodeB trén thiét bi UPE dang tinh toan: neNodeB.
- Tong bing thong cho dich vu truyén tai di dong trén UPE:

E = g*nNodeB+ h*neNodeB(Mbps)

3.2 Tong hop luu lwgng trén cac thiét bi két ndi
a) Tong bing thong trén UPE:

Tong bang thong cac dich vu trén 1 UPE:

Cs=A+B+C+D+E

b) Tong bing théng ciia ring Access:

R=QL,CSi— (n—1)*C)*100/80 (Mbps)
Trong do: -

CSi: dung luong cac UPE thudc cung 1 ring Access.

- n: s& UPE trong ring Access.
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- 100/80: hé sé du phong bing thong.

c) Toéng bing théng ciia ring Core:

- Toéng bing thong ring Core:

_1 i=1(A4D) i=1( Bi) i=1( D) i=1(EQ)
RC—Z*( e U + C) (Mbps)

- n: Tong s6 thiét bi UPE trén mang MAN-E.

- a: S thiét bi PE-AGG c6 két néi 1én BRAS/BNG.

- b: S6 thiét bi PE-AGG c6 két ndi 1én VoD Server.

- d: S6 thiét bi PE-AGG c6 két ndi 1én PE-VN2 cho dich vu VolP.

- e: S thiét bi PE-AGG c6 két ndi 1én PE-VN2 cho dich vu VPN.

- f: S thiét bi PE-AGG c6 két ndi cho dich vu Mobile Backhaul.

Tinh bang thong két ndi lién mang: Cac PE-AGG s¢ la diém két cudi dich vu
trong mang MAN-E truéc khi truyén tai lién mang. Can xac dinh PE-AGG nao s&
két cudi luu lwong cho mdi UPE.

d) Két ndi véi PE:

Bing thong uplink bPE 1a tong bang thong cac dich vu két cubi trén PE, duoc

tinh riéng ré cho mdi PE-AGG.

bPE = (=122 + 0. 5x 2515 4 €) « 100750 (Mbps)

- Di: biang thong dich vu thoai trén céc thiét bi truy nhap.
- Ei: bang thong dich vu VPN trén cac thiét bi truy nhap.
- C: bang thong cua luu lugng Multicast.
- n: téng sd thiét bj UPE.
- d: S6 thiét bi PE-AGG c6 két ndi 1én PE-VN2 cho dich vu VolP.
- e: S6 thiét bi PE-AGG c6 két ndi 1én PE-VN2 cho dich vu VPN,
- 100/50: hé sé du phong bing thong.
Két noi véi BRAS/BNG:
Bing thong uplink t6i BRAS/BNG cho mdi PE-AGG:
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bBRAS = 1/a * (X1, Ai + Y™, B1i) * 100/50 (Mbps)

- Ai: bang thong dich vu Internet trén cac UPE.
- B1i: bang thong dich vu MyTV OTT trén cac UPE.
- n: téng sd thiét bj UPE.
- a: s6 PE-AGG c0 két ndi d¢én BRAS.
- 100/50: hé sé du phong bing thong.
e) Két ndi cho Mobile backhaul:

bMobile=1/f x (3i, Fi) * 100/50 (Mbps)

- Fi: bang thong truyén tai di dong trén cac UPE.
- n: tong so thiét bi UPE.

- f: s6 PE-AGG c6 két ndi dén di dong.

- 100/50: hé sb dy phong bang thong.

f) Ket noi VoD server:

Bing thong uplink t&i VoD server cho méi PE-AGG:

bVoD =3 S, B2i + 100/80(Mbps)

_ B2i: bang théng dich vu VoD STB trén thiét bi UPE.
- b: s6 PE-AGG ¢ két ndi ¢én VoD server.

- m: tong s thiét bi truy nhap trén mang MAN-E.

- 100/80: hé sé du phong bing thong.

g) Tinh s6 lwong cong két ndi cho cic thiét bi:

Két ndi gitra thiét bi truy nhap véi UPE:
Theo dé xuét cua don vi dya trén sb lugng thiét bi access két ndi vao UPE.
Két ndi gitra cac UPE trong ring Access:

Dua trén bang thong Ring Access
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portl0geUPEI = 2*

Ri 2
10000 (Cong)

- Ri 1a bang thong Ring Access cua UPEI.

- «2”: h¢ sb nhan 2 hudng ring Access.

- Két qua s& duoc 1am tron.

Két néi giira cac PE-AGG trong ring Core:

Tong sb cong 10GE trén 1 PE-AGG dé két ndi ring Core:

_ RC 2
portl0geCORE = 2*10000 (cong)

- “2”: hé sb nhan 2 hudng ring Core.
- Két qua s& duoc 1am tron.
h) Két noi véi BRAS/BNG:
Tong s6 cong 10GE trén mdi PE-AGG két n6i dén BRAS/BNG:

portl0geBRAS = bBRAS/10000 (c6ng)

- bBRAS: Tong bing thong tir PE-AGG d6 két néi toi BRAS
- Két qua tinh toan s& dugc lam tron.
i) Két ndi véi PE:

Tong s6 cong 01GE/10GE trén mdi PE-AGG két néi dén PE:

port10gePE = bPE/10000 (cong)

- port10gePE: s6 lugng cong 10GE can két ndi dén PE.
- bPE: Tong bang thong tir PE-AGG d6 két néi tsi PE.
Két qua tinh toan s& duogc lam tron.

j) Két noi véi VoD server:

Tong sb cong 10 GE trén mdi PE-AGG két ndi dén VoD server:

port10geVOD = bVOD/10000 (cong)
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- port10geVoD: sb lugng cong 10GE can két ndi ¢én VoD STB.
- bVOD: Tong bang thong tir PE-AGG d6 két ndi téi VoD STB
- Két qua tinh toan s& duoc lam tron.

k) Két néi véi mobile router di dong:

Téng s6 cdng 10GE trén mdi PE-AGG két néi dén mobile router hoic PE:

port10geMOBILE = bMOBILE/1000 (c6ng)

- port10geMOBILE: s6 lugng cong 1GE can két noi dén mobile router hozc
PE dé truyén tai luu luong di dong.
- DOMOBILE: Tong bang thong truyén tai di dong trén PE-AGG

T6i wu sé lwong céng két noi:

Thuc hién téi wu s6 lugng cong 01GE va 10GE dé tiét kiém chi phi, dam bao
hiéu qua str dung.

Bang tinh toan

STT | Pia diém Loai thiétbi | Ring FTTH | MyTV | 3G 4G
1 ASR_HPGOOLTY PE-AGG CORE 1
2 ASR_HPGO0O0SCH PE-AGG CORE 1
3 ASR_HPGOOKAN PE-AGG CORE 1
4 | ASR_HPGOOLTY02 | PE-AGG CORE 2
5 | ASR_HPGOOSCHO02 | PE-AGG CORE 2
6 ASR_HPGOOTNN PE-AGG CORE 2
7 ASR_HPGO01ADG UPE Ring 1 9.396 6.706 20 16
8 ASR_HPG02VCO UPE Ring 2 12.975 9.664 44 43
9 ASR_HPGO03ADG UPE Ring 3 6.681 5.716 25 23
10 | ASR_HPGO3DSN UPE Ring 3 5.850 4.994 23 21
11 | ASR_HPGO4SCH UPE Ring 4 2.993 1.753 23 22
12 | ASR_HPGO5CMI UPE Ring 5 9.378 6.512 17 16
13 | ASR_HPGO5TDT UPE Ring 5 6.795 5.038 25 23
14 | ASR_HPGOB6ALO UPE Ring 6 13.206 | 13.140 31 30
15 | ASR_HPGO6MDC UPE Ring 6 5.379 5.100 10 9
16 ASR_HPGO7TNN UPE Ring 7 8.555 6.072 52 50
17 ASR_HPGOSAHI UPE Ring 8 15.652 | 11.101 37 36
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STT | Dia diém Loai thiétbi | Ring FTTH | MyTV | 3G 4G
18 ASR_HPGO09CGA UPE Ring 9 6.290 4.823 20 19
19 ASR_HPGO09QTH UPE Ring 9 11.837 7.560 29 28
20 ASR_HPG10TLG UPE Ring 10 11.252 9.786 25 24
21 ASR_HPG10DQY UPE Ring 10 7.644 6.015 24 23
22 ASR_HPG11HDC UPE Ring 11 6.568 5.843 19 18
23 ASR_HPG11KTY UPE Ring 11 13.606 13.087 37 35
24 ASR_HPG12NLO UPE Ring 12 9.066 5.733 33 32
25 ASR_HPG12TLY UPE Ring 12 6.016 5.631 29 28
26 ASR_HPG13NAM UPE Ring 13 5.097 4.065 15 14
27 ASR_HPG13VBO UPE Ring 13 14.587 13.734 43 41
28 ASR_HPG14LTYO02 UPE Ring 14 5.931 4.053 6 5
29 ASR_HPG15KAN UPE Ring 15 7.478 6.121 27 26
30 ASR_HPG16CHO UPE Ring 16 9.769 6.943 37 36
31 ASR_HPG17QTU UPE Ring 17 9.470 7.901 18 17
32 HPG18LSS UPE Ring 18 5.424 4.026 25 24
33 ASR_HPG19VMY UPE Ring 19 11.672 7.966 69 67
34 ASR_HPG20LTY UPE Ring 20 5.543 3.568 60 59
35 HPG21TXA UPE Ring 21 4.507 3.374 19 18
36 ASR_HPG22QsSI UPE Ring 22 7.255 5.469 39 37
37 HPG24CBA UPE Ring 24 3.504 2.017 38 33
38 ASR_HPGO9CHI UPE Ring 24 3.072 2.001 13 12
39 HPG25THA UPE Ring 25 6.589 5.218 14 13
40 HPG26DVU UPE Ring 26 4.963 3.270 17 15

Téng 274.000 214.000 963 913

Bang 2 Du bao thué bao

STT Pia diém Loai thiéthi |  Ring B?ﬁ;ﬁ;’)‘lg Shhl,:
1 ASR_HPGOOLTY PE-AGG | CORE1 145 102
2 ASR_HPG00SCH PE-AGG | CORE1 145.102
3 ASR_HPGOOKAN PE-AGG | CORE1 145 102
4 ASR_HPGOOLTY02 PE-AGG | CORE 2 115.210
5 ASR_HPGOOSCHO2 PE-AGG | CORE 2 115.210
6 ASR_HPGOOTNN PE-AGG | CORE 2 115.210
7 ASR_HPGO1ADG UPE Ring 1 62.043
8 ASR_HPG02VCO UPE Ring 2 87.993
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STT Dia diém Loai thiéthi | Ring B?ﬁ;&;’)‘lg on
9 ASR_HPG03ADG UPE Ring 3 89.879
10 ASR_HPGO3DSN UPE Ring 3
11 ASR_HPG04SCH UPE Ring 4 20.911
12 ASR_HPGO5CMI UPE Ring 5 106.611
13 ASR_HPGO5TDT UPE Ring 5
14 ASR_HPGO6ALO UPE Ring 6 138125
15 ASR_HPG06MDC UPE Ring 6
16 ASR_HPGO7TNN UPE Ring 7 59.296
17 ASR_HPGO8AHI UPE Ring 8 102.736
18 ASR_HPG09CGA UPE Ring 9 117683
19 ASR_HPG09QTH UPE Ring 9
20 ASR_HPG10TLG UPE Ring 10 131962
21 ASR_HPG10DQY UPE Ring 10
22 ASR_HPG11HDC UPE Ring 11 147787
23 ASR_HPG11KTY UPE Ring 11
24 ASR_HPG12NLO UPE Ring 12 103.338
25 ASR_HPG12TLY UPE Ring 12
26 ASR_HPG13NAM UPE Ring 13 142.289
27 ASR_HPG13VBO UPE Ring 13
28 ASR_HPG14LTYO02 UPE Ring 14 38.732
29 ASR_HPG15KAN UPE Ring 15 53.299
30 ASR_HPG16CHO UPE Ring 16 65.836
31 ASR_HPG17QTU UPE Ring 17 66.307
32 HPG18LSS UPE Ring 18 38.141
33 ASR_HPG19VMY UPE Ring 19 79.172
34 ASR_HPG20LTY UPE Ring 20 39.867
35 HPG21TXA UPE Ring 21 31.903
36 ASR_HPG22QsI UPE Ring 22 51.155
37 HPG24CBA UPE Ring 24 14,466
38 ASR_HPGO09CHI UPE Ring 24
39 HPG25THA UPE Ring 25 45.792
40 HPG26DVU UPE Ring 26 33.137
41 | Céng két ndi BRAS/BNG | BRAS/BNG 2.714.016

42 Cong két néi PE PE 86.092

43|  Cong két ndi VoD server MyTV 51.960

A4 cong két \néi di dong 3G VNP 110.560
va 4G

Bang 3 Bang tinh toan dung lugng cac thiét bi, Ring theo dich vu
3.3 Thiét ké mang
3.3.1. Cau triic phan 16p Core
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VoD BRAS/BNG PE 3G/4G

BRAS/BNG: 3x510G + 3x400G
PE: 2x30G + 2x20G
VoD: 2x20G

3G/4G: 4x30G

AGG Lach
Tray 01

- AGGSG
Chinh 02: :

Ring CORE 02
120G

AGG Kién An

Hinh 3. 1 Cau tric mang MAN-E phan 16p Core A2 va A3
3.3.2. Cau tric phéan l6p UPE

RING 18
40G
/m\
AGG
Lach AGG 5
Tray 01 Chinh 01
Ring CORE 01
150G

AGG Kién

RING 13
140G

Ghi chix

E] ClEoo A BR 8012 . Cltoo 7808
|:| Ciezo A3R 800 . P—

Hinh 3. 2 CAu tric mang MAN-E lép UPE
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Véi tinh toan va xay dung mang, ciu tric mang MAN-E VNPT Hai Phong
dén cudi ndm 2023 bao gébm:

Ring Core: 06 PE-AGG, két ndi thanh 02 mat phang Core:

« Bing thong mat phang Core 1: 150 Gbps.

« Bing thong mat phang Core 2: 120 Gbps.

Ring Access: 34 UPE, két néi trén 25 ring Access:

Béang thong ring 1:
Béang thong ring 2:
Béang thong ring 3:
Béang thong ring 4:
Béang thong ring 5:
Bang thong ring 6:
Béang thong ring 7:
Béang thong ring 8:
Bang thong ring 9:

Béang thong ring 10:
Béang thong ring 11:
Béang thong ring 12:
Béang thong ring 13:
Bang thong ring 14:
Béang thong ring 15:
Béng thong ring 16:
Béng thong ring 17:
Bang thong ring 18:
Béng thong ring 19:
Béang thong ring 20:
Béng thong ring 21:
Béng thong ring 22:
Bang thong ring 23:

60 Ghps.
90 Gbps.
90 Gbps.
20 Gbps.
110 Gbps.
140 Gbps.
60 Gbps.
100 Gbps.
120 Gbps.

40 Gbps.
60 Gbps.
70 Gbps.
70 Gbps.
40 Gbps.
80 Gbps.
40 Gbps.
30 Gbps.
50 Gbps.
50 Gbps.
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* Bang thong ring 24: 50 Gbps.

« Bang thong ring 25: 40 Gbps.

- Bang thong dich vu Internet két ndi 1én BRAS/BNG: 2.730 Gbps
- Bang thong két ndi PE: 100 Gbps

- Bang thong dich vu MyTV (két néi 1én VoD Server): 40 Gbps

- Bang thong két ndi dich vy di dong 3G va 4G: 80 Gbps
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CHUONG 4: CAC DICH VU CUNG CAP TREN MANG MAN-E
4.1 Dich vu HSI
Dich vu HSI (High Speed Internet) cung cip kha nang truy nhap internet toc do
cao duya trén nén cong nghé truy nhap xDSL va cdng nghé GPON. Mang MAN-E

dong vai tro truyén tai luu luong duoc phan biét bai cac dich vu bing rong.

Hinh 4. 1 M6 hinh HSI

Cau hinh tai CE (OLT).

I/ Uplink

Configure vlan id 1001 mode residential-bridge in-qos-prof-name name:
Default TCO

configure vlan id 1001 circuit-id-pppoe physical-id configure vlan id 1001
pppoe-relay-tag configurable configure service vpls 1001 customer 1 v-vpls vlan
1001 configure service vpls 1001 no shutdown

configure service vpls 1001 sap lag-1:1001 configure service vpls 1001 sap
It:1/1/1:1001

//Downlink

configure qos interface 1/1/1/6/22/1/1 upstream-queue 0 bandwidth-profile
name:100M

configure gos interface 1/1/1/6/22/1/1 queue 0 shaper-profile name:100M
configure bridge port 1/1/1/6/22/1/1

configure bridge port 1/1/1/6/22/1/1 max-unicast-mac 10

configure bridge port 1/1/1/6/22/1/1 vlan-id 32 tag single-tagged network-
vlan 1001 vlan-scope local

Cau hinh tai U-PE (Router cisco 7609)

interface GigabitEthernet 3/0/4

description HSI for DSLAM1 mtu 9000
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no ip address speed nonnegotiate spanning-tree portfast trunk spanning-tree
bpdufilter enable

service instance 100 ethernet encapsulation dotlq 1001 xconnect <IP_PE-
Agg> 1001 encapsulation mpls

Cau hinh tai PE-Agg (Router ARS 9000) interface TenGigabitEthernet
0/1/0/1.1001 I2transport

description HIS for DSLAM1

mtu 9000 encapsulation dotlq 1001 12vpn xconnect group HIS for DSLAM1
p2p PE-AGG_U-PE_HSI

interface TenGigabitEthernet 0/1/0/1.1001 neighbor <IP_U-PE> pw-id 1001

commit

VLAN MetroNet Eline/Elan/Etree/L3 VPN

4.2 Dich vu Business

Cung cap trén mang MAN-E cac tinh/thanh phb bao gom céc dich vu truyén
tai Layer 2 noi tinh E-LINE, E-LAN (hay con goi la MetroNet). Béi véi mbi loai
dich vu, c6 kiéu ghép dich vu hoic khéng ghép dich vu (multiplexed services
hodc nonmultiplex services), Multiplex Services bao gom:

EVPL - Dich vu point-to-point multiplexed service

EVPLAN — Dich vu multipoint multiplexed service Nonmultiplex Services bao
gom:

EPL — Dich vu point-to-point transparent service sir dung 802.1Q tunneling

EPLAN — Dich vu multipoint multiplexed service st dung 802.1Q tunneling

Dich vu Ethernet Private Line Service (EPL) cung cap cho khach hang mot két
ndi diém - diém 16p 2 (L2 Point to Point) gitra 2 site ciia khach hang. Tét ca cac
frame dir liéu cua khach hang dugc truyén dan trong sudt qua mang cua nha
cung cap dich vu trén EOMPLS PW tao giita 2 U-PE Router két ndi dén 2 Site
khach hang. Thiét bi CPE cua khéach hang c6 thé sir dung Switch L2, Router hoic
Switch L3.
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UPE1
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Hinh 4. 2 M6 hinh dich vu EPL

Cau hinh trén UPE

ILocal U-PE1 Node

interface GigabitEthernet 3/0/4 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation default

xconnect <U-PE2> 100 encapsulation mpls

IRemote U-PE2 Node

interface GigabitEthernet 3/0/10

mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation default

xconnect <U-PE1> 100 encapsulation mpls

Cau hinh trén CE

interface FastEthernet 0/24 // Uplink switch port mode trunk

switch trunk add vlan 100 no shut

interface FastEthernet 0/1 // downlink switch mode access

switch access vlan 100 no shut

Dich vu Ethernet Virtual Private Line Service (EVPL) cung cip cho khach hang
két ndi diém — da diém Iop 2 (L2 Point to MultiPoint) giita c4c site cua khach
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hang tuong tu nhu mé hinh Hub and Spoke trong Frame Relay. Luu lugong tur
cac C-VLAN cua khach hang dugc anh xa vao cac EVC riéng biét vai Service
Instance twong ng. Thiét bi CPE cua khach hang khuyén nghi st dung Router
hoac Switch L3.

UPEL

“f«: i} UPE2 3210
a0 1a l ‘ l - O Encapsulation
PE W v J ~ [
Encspsulabion v | [ |
“'i 3 | |
I
cPy :
™
@ — \/ MAN-E HAI PHONG
L o PEAGG
sis 2210
Fl o Encapsulater
i | | | I
& e N I | BT I 1—H+—§§
CPE 80219 u' I B ‘ 4l 'i - e
: Eecapsufation Inter ProML Ly Nz

Hinh 4. 3 M6 hinh dich vu EVPL

Cau hinh trén UPE

ILocal U-PE1 Node

interface GigabitEthernet 3/0/4 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dotlqg 100
xconnect <U-PE2> 100 encapsulation mpls

service instance 200 ethernet encapsulation dotlq 200
xconnect <U-PE3> 200 encapsulation mpls

IRemote U-PE2 Node

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dot1q 100

xconnect <U-PE1> 100 encapsulation mpls
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IRemote U-PE3 Node

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 200 ethernet encapsulation dotl1q 200

xconnect <U-PE1> 200 encapsulation mpls

Cau hinh trén CE

interface FastEthernet 0/24 // Uplink switch port mode trunk

switch trunk add vlan 100 no shut

interface FastEthernet 0/1 // downlink switch mode access

switch access vlan 100

Dich vu E-TREE 1a mét bién thé caa md hinh diém — da diém, trong do site
trung tam co thé thong két ndi toi cac site chi nhanh nhung cac site chi nhanh chi
c6 thé két ndi téi site trung tam. Dé thuc hién chic nang nay, trén U-PE phai hd
tro tinh nang chan thong luu lwong gitra cac Pseodowire trong mé hinh crsoss

connect hoac chan théng cac EFP trong m6 hinh local connect.

PEAgg VN2 PE

A
: M. & < \
A\
// /"
UPE1 = 2 UPE2
IZ2d > 5 2
LU MAN-E HAI PHONG

G | iim— i ——@

Rt N

Hinh 4. 4 M6 hinh dich vu ETREE.
Cau hinh trén U-PE
ILocal U-PE1 Node
interface GigabitEthernet 3/0/4 mtu 9000

no ip address speed nonnegotiate
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service instance 100 ethernet encapsulation dotlqg 100

bridge-domain 100

12 vfi etree manual vpn id 100

neighbor <U-PE2> encapsulation mpls neighbor <U-PE3> encapsulation
mpls

interface vlan100 no ip address mtu 9000 xconnect vfi etree

IRemote U-PE2 Node

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dotlqg 100

xconnect <U-PE1> 100 encapsulation mpls

IRemote U-PE3 Node

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dotlqg 100

xconnect <U-PE1> 100 encapsulation mpls

Cau hinh trén CE

interface FastEthernet 0/24 // Uplink switch port mode trunk

switch trunk add vlan 100 no shut

interface FastEthernet 0/1 // downlink switch mode access

switch access vlan 100

Dich vu Ethernet Private LAN (EPLAN) cung cap cho khach hang mot két
ndi da diém 16p 2 giira céc site cua khach hang. Mdi khach hang duoc tao mét
VFI (Virtual Forwarding Instance) tuong duong véi full mesh EOMPLS. VFI thuc
hién chic nang nhu 78 Thiét ké hoa mang ASR 9000 mét switch, MAC learning,
flooding, forwarding dua vao dia chi MAC. Thiét bi CPE khéach hang khuyén nghi

st dung Router hoac Switch L3.
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Hinh 4. 5 M6 hinh dich v EPLAN.
Céu hinh trén UPE
\\W\\Local U-PE1 Node
interface GigabitEthernet 3/0/4 mtu 9000
no ip address speed nonnegotiate
service instance 100 ethernet encapsulation dotlqg 100
bridge-domain 100
service instance 200 ethernet encapsulation dotlqg 200
bridge-domain 200
interface vlan100 no ip address mtu 9000
xconnect <PE-AGG> 100 encapsulation mpls
interface vlan200 no ip address mtu 9000
xconnect <PE-AGG> 200 encapsulation mpls
\\W\\Remote U-PE2 Node
interface GigabitEthernet 3/0/10 mtu 9000
no ip address speed nonnegotiate
service instance 100 ethernet encapsulation dot1q 100
bridge-domain 100
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service instance 200 ethernet encapsulation dotl1q 200

bridge-domain 200

interface vlan100 no ip address mtu 9000

xconnect <PE-AGG> 100 encapsulation mpls

interface vlan200 no ip address mtu 9000

xconnect <PE-AGG> 200 encapsulation mpls

\W\\ PE-AGG Node

12 vfi eplanl manual

neighbor <U-PE1> 100 encapsulation mpls no-split-horizon neighbor <U-
PE2> 100 encapsulation mpls no-split-horizon

12 vfi eplan2 manual

neighbor <U-PE1> 200 encapsulation mpls no-split-horizon neighbor <U-
PE2> 200 encapsulation mpls no-split-horizon

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dotlqg 100

bridge-domain 100

interface vlan100 no ip address mtu 9000

xconnect vfi eplanl

Cau hinh trén CE

interface FastEthernet 0/24 // Uplink switch port mode trunk

switch trunk add vlan 100 no shut

interface FastEthernet 0/1 // downlink switch mode access

switch access vlan 100

Dich vu Ethernet Virtual Private LAN (EPVLAN) cung cap cho khach hang
mot két ndi da diém 16p 2 giira céc site cua khach hang theo VLAN. M&i mot
VLAN duogc coi nhu mot VFI va hién chirc nang nhu mot switch, MAC learning,
flooding, forwarding dya vao dia chi MAC. Thiét bi CPE khéach hang khuyén nghi
st dung Router hoac Switch L3.
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Hinh 4. 6 M6 Hinh dich vu EVPLAN.
Cau hinh trén UPE, PE-Agg
ILocal U-PE1 Node
interface GigabitEthernet 3/0/4 mtu 9000
no ip address speed nonnegotiate
service instance 100 ethernet encapsulation dotlq 100
bridge-domain 100
service instance 200 ethernet encapsulation dotlqg 200
bridge-domain 200
interface vlan100 no ip address mtu 9000
xconnect <PE-AGG> 100 encapsulation mpls
interface vlan200 no ip address mtu 9000
xconnect <PE-AGG> 200 encapsulation mpls
IRemote U-PE2 Node
interface GigabitEthernet 3/0/10 mtu 9000
no ip address speed nonnegotiate
service instance 100 ethernet encapsulation dotlq 100

bridge-domain 100
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service instance 200 ethernet encapsulation dotlq 200

bridge-domain 200

interface vlan200 no ip address mtu 9000

xconnect <PE-AGG> 200 encapsulation mpls

interface vlan100 no ip address mtu 9000

xconnect <PE-AGG> 100 encapsulation mpls

interface vlan200 no ip address mtu 9000

xconnect <PE-AGG> 200 encapsulation mpls

IPE-AGG Node

12 vfi eplan manual

neighbor <U-PE1> 100 encapsulation mpls no-split-horizon neighbor <U-
PE2> 100 encapsulation mpls no-split-horizon

12 vfi eplan2 manual

neighbor <U-PE1> 200 encapsulation mpls no-split-horizon neighbor <U-
PE2> 200 encapsulation mpls no-split-horizon

interface GigabitEthernet 3/0/10 mtu 9000

no ip address speed nonnegotiate

service instance 100 ethernet encapsulation dotlqg 100

bridge-domain 100

service instance 200 ethernet encapsulation dotlq 200

bridge-domain 200

interface vlan100 no ip address

mtu 9000 xconnect vfi eplan

interface vlan200 no ip address mtu 9000

xconnect vfi eplan2

Cau hinh trén CE

interface FastEthernet 0/24 // Uplink switch port mode trunk

switch trunk add vlan 100,200 no shut

interface FastEthernet 0/1 // downlink switch mode access

switch access vlan 100
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4.3 Dich vu L3VPN

Dich vu Unicast VoD duoc cung cap qua ha ting MAN-E thong qua c4u hinh
MPLS L3 VPN. STB va VoD Server dong vai tro 2 site caa khach hang tham gia
VPN nay. MANE PE-Agg Router va U-PE Router dong vai trd PE két ndi ¢én CE
khach hang.

IPTV Edge Node
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Hinh 4. 7 M6 hinh dich vu VoD.

MPLS L3 VPN la md hinh VPN Peer-to-Peer, ISP tham gia dinh tuyén cho
khach hang, khach hang két néi truc tiép dén router cua ISP va trao di thong tin
dinh tuyén (static routing, dynamic routing). Bé phan tach khach hang, VRF
(Virtual Routing and Forwarding) dugc sur dung nhu mot router ao danh riéng,
mdi khéch hang s& dugc két ndi dén mot VRF riéng biét (md hinh Dedicated-
Router Peer-to-Peer).

4.4 Dich vu IPTV

Dich vu BTV Multicast dugc trién khai sir dung PIM- SSM trong mang truyén
tai, yéu cau cac MAN-E Router va PE-VN2 Router phai hd trg PIM SSM. Giita
MAN PE-Agg Router va PE-VN2 st dung giao thiac dinh tuyén dong (I1S-1S),
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trén MAN-E thuc hién redistribute vao IGP hién tai va redistribute thong tin
cia cac PE -Agg Router (dja chi Loopback 0) cho PE-VN2 dé cac router xay
dung multicast tree dén BTV Server.Dich vu IPTV duoc cung cip qua ha tang
mang MAN-E céc tinh/thanh phd hoat dong nhu sau:

Set Top Box (STB) nhan IP tr DHCP Server qua Acc Router (Acc Router
lam nhiém vu DHCP Relay)

Hinh 4. 8 M6 hinh dich vu IPTV.

Sau khi duoc cap IP tir DHCP Server, STB sé& duoc cau hinh ty dong théng
qua két ndi Unicast ¢én EPG Server (Electronic Program Guide)

Sau khi STB dugc cau hinh, nguoi dung cé thé lya chon kénh truyén hinh
hoac cac tng dung, chuong trinh giai tri... trén STB.

45 Dich vu IMS/\VoIP.

Dich vu dién thoai ¢6 dinh IMS (IP Multimedia Subsystem) 1a dich vu dién
thoai trén nén mang cap quang bang rong NGN. Dich vu dién thoai ¢ dinh IMS
dugc cung cap dong thoi véi dich vy Internet va MyTV trén duong cap quang
FiberVNN.

KET LUAN

Nhu cau st dung nhiéu loai hinh dich vy téc d6 cao vai mot duong truyén bang
rong tir nha cung cap dich vu vién thdng ngay cang 16n. Bac biét trong nhitng nim
gan day dich vu IPTV va céc dich vu biang rong trén mang di dong 4G va xu
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huéng trién khai mang 5G phat trién mot cach manh mé dan dén nhu cau vé mot
mang truyén s liéu téc do cao that sy 12 van dé cap thiét cua cac nha cung cap
dich vu. Mang MAN-E di va dang duoc trién khai véi quy md trén toan qudc sé
dap tmg duoc nhu cau hién tai va da dy phong trong tuong lai.

Ludn van da trinh bay dugc cac khai niém vé mang MAN-E, ¢ng dung kién
trdc Cisco IP NGN vao thiét ké mang Metro Ethernet Vién théng Hai Phong ciing
nhu céc dich vu dugc cung cap thong qua hé théng mang nay. Mang MAN-E 1a
phan khdc nam giita 16p Core va I6p Access, €6 chic ning tap trung luu luong va
thue hién cac chire nang dam bao yéu cau vé chat luong dich vu cho khach hang.

Luan van “Xay dyng mang Metro Ethernet VNPT Hai Phong trén nén tang mo
hinh Cisco IP NGN” ciing d3 trinh bay dugc mé hinh trién khai mang MAN-E tai
Tap doan Buu chinh Vién théng Viét Nam VNPT, mot nha cung cap dich vu c6
thi phan 16n nhat tai Viét Nam, nham danh gia vai trd cia mang MAN-E trong
mé hinh cung cap dich vu caa VNPT. Luan vin cung cap nhiing kién thirc co ban
nhat caa mang MAN-E cung nhu mé hinh trién khai thuc té. Ttr d6 tién hanh dinh
cd, tinh toan 1én phuong an trién khai mang MAN-E tai VNPT Hai Phong trong
gian doan 2023-2025 nham dap tng cho nhu cau bang thong ngay cang 16n, chat
lugng dich vy khdng ngimg duoc nang cao cia mang ludi vién thong.

Véi sy hiéu biét con han ché, luan van c6 thé con nhién thiéu sot. Tai rat mong

muén nhan duoc su dong gop ¥ kién cua quy thay cb gido, ban be, dong nghiép.
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Lol cam on

Sau 3 thang tim hiéu nghién ctru va duoc su hudng dan tan tinh cua thay TS.
Poan Hitu Chuc em di hoan thanh d6 &n tét nghiép véi dé tai: “Xay dwng mang
Metro Ethernet VNPT Hai Phong trén nén tang mé hinh Cisco IP NGN”
dung thoi gian quy dinh. Tuy nhién do kién thtrc con han hep nén khdng thé tranh
khoi nhitng sai x6t trong qua trinh lam.

Vi vdy em mong céc thay ciing nhu céc ban trong [op gop y dé dé tai cua em
duogc hoan hao hon

Em Xin chan thanh cam on thay gido TS. Poan Hitu Chuc di tan tinh huéng
dan gitp d& em dé em hoan thanh d6 an nay. Trong thoi gian hoc tap tai truong
em xin chan thanh cam on tat ca cac thay cb gido trong b mdn Bién tir truyén
thong da day dd em dé em co6 duogc kién thic nhu ngay hom nay. D6 1a nén tang
aban giip em thyc hién d6 an tot nghiép ciing nhu 1a cho cong viéc sau nay.

Em xin chan thanh cam on cac thay!

Hai phong, ngay thang 04 nam 2023

Sinh vién thuc hién

Vi Hai Dang
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