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NHIEM VU PE TAl

1. Nbi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tot nghiép

(vé ly luan, thyc tién, cac sé liéu can tinh todn va cac ban vg).

v' Tim hiéu vé céc khai niém, dinh nghia, cau trdc, thanh phan va nguyén ly

hoat dong cac cong nghé vé mang truy nhap bang rong toc do cao tai VNPT.

v" Tim hiéu vé md hinh t6 chic mang truy nhap bing rong tai VNPT Hai

Phong.

v' Tim hiéu vé cac nhu cau, giai phap thiét ké va trién khai cac budc lap dat thi
cong va xu ly dich vu FiberVNN tai VNPT Hai Phong
2. CA&c s6 liéu can thiét dé thiét ké, tinh toan.

v' Str dung céc s6 liéu, dir liéu va théng sb ky thuat tiéu chuan nganh vién
thong dé ap dung trién khai thiét ké qui hoach mang bang rong c¢é dinh toc
do cao.

3. Dia diém thuc tap tot nghiép.
Trung tam Vién thong 2 - VNPT Hai Phong
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Loi cdam on

Sau 3 thang tim hiéu nghién ctru va duoc sy huéng dan tan tinh cua thay TS.
Poan Hitu Chic em di hoan thanh d6 &n tbt nghiép véi dé tai: “GIAl PHAP
TRIEN KHAI DICH VU FIBERVNN TAI VNPT HAI PHONG” dung thoi
gian quy dinh. Tuy nhién do kién thirc con han hep nén khong thé tranh khoi
nhitng sai xot trong qué trinh lam.

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

Em xin chan thanh cam on thay gido TS. Poan Hitu Chirc di tan tinh huéng
dan gitp d& em dé em hoan thanh do &n nay. Trong thoi gian hoc tap tai truong
em xin chan thanh cam on tat ca cac thay cd gido trong bo mon Bién tir truyén
thong da day dd em dé em c6 dugc kién thirc nhu ngay hom nay. D6 1a nén tang
co ban gip em thuc hién d6 an tét nghiép ciing nhu 1a cho cong viéc sau nay.

Em xin chan thanh cam on céc thay!

Hai phong, ngay thang nam 2023

Sinh vién thuc hién

Nguyén Viét Hung
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DANH MUC TU VIET TAT

A
o . .| Puong truyén k¥ thuat sd
ADSL Asymmetric Digital Subscriber Line qu-ng I},lye,n y thugt so
khong doi xung
AGG Access Gateway Cf),ngfmy cap ket n0i mang
nod1 bo
AON Active Optical Network Cong nghé¢ quang tich cuc
ARP Address Resolution Protocol Giao thtrc giai dia chi mang
ATM Asynchronous Transfer Mode Ché d6 chuyén mach khong
AUI Attachment Unit Interface Chuan giao dién két noi vat ly
AUX Auxiliary Cong phu
AWG Arrayed Waveguide Grating K:y thuatkloc ,quang fang ong
dan truyén song
B
BER Bit Error Rate Ty 1¢ 16i Bit
BNG "Broadband Network Gateway Cong mang bang thong rong
B-PON | Broadband Passive Optical Network l\ilang quang thy dong bang
rong
BRAS Broadband Remote Access Server xiy;chu truy nhap bang rong
BSS Base Station Subsystem Hé thong tram gdc
C
CDMA | Code Division Multiple Access Da truy nhap phan chia theo
CDN Content Delivery Network Mang phan phoi ndi dung
CE Customer Edge Phia khach hang
COM Communication Port Cong giao tiép
CoS Class of Service Lép dich vu
CPE Customer Premises Equipment Thiét bi phia khach hang
D
: : : iao thirc phan chi
DBA Dynamic Bandwidth Allocation Giao }rc PRt Cia thang
truy nhap
: : Cong tic goi hai ha
DIP Dual In-line Package Switch Ong tab go1 e hdlig Sofig
song
DNS Domain Name Server Dich vu tén mién
DSL Digital Subscriber Line Puong truyén ky thuat sd
, . . Thiét bi ghép kénh truy cap
DSLAM Digital Subscriber Line Access

Multiplexer

duong day thué bao k¥ thuat
50




Dense Wavelength Division

Ghép kénh theo bude song

DWDM .
Multiplex ghép mat do cao
E
: : M thu do
E-PON Ethernet Passive Optical Network dnS quang T Cong
Ethernet
F
FDH Fiber Distribution Cabinet Tu phan phoi quang
FE Fast Ethernet TlAeu c.huan }<et nd1 mang dua
trén giao thuc Ethernet
FPT FPT Corporation Téap doan cong nghé thong tin
FTTx Fiber To The x Céap quang dén x
FTTB Fiber to the Building Cép quang dén toa nha
FTTN Fiber To The Node Cap quang dén diém truy
FTTC Fiber To The Carbinet Cép quang dén di€m tu phan
FTTH Fiber To The Home Céap quang dén nha
FSAN Full Service Access Network Mang truy cap dich vu day du
G
GE Gigabit Ethenet Gigabit Ethenet
GEM GPON Encapsulation Method Phuong phap dong goi GPON
GPON Gigabit Passive Optical Network Mang quang chu dong Gigabit
.. : Chuyén ddi tin hiéu truyén
- ersion X
GTC G-PON Transmission Conversi £in GPON
I
ICT Information and Communication Cong nghé thong tin va truyén
Technology thdng
Institute of Electrical and Hiép hoi Ky su Dién va Pién
IEEE : . ,
Electronics Engineers tu.
o T6 chirc nhié k¥ thuat
IETF Internet Engineering Task Force O ChUc nhiem vi ky thua
Internet
10S Internetwork Operating System Hé diéu hanh mang
IP Internet Protocol Giao thirc internet
IPTV Internet Protocol Television Truyén hinh Internet
ISDN Integrated Services Digital Network | Cong ngh¢ bang hep
ISP Internet Service Provider Nha cung cép dich vu Internet
ITU International Telecommunications Té chirc vidn thong quéc té

Union




L2 Layer 2 Téng thir hai trong m6 hinh

LAN Local Area Network Mang ndi b

L DAP Lightweight Directory Access Giao thuc truy cap thu muc
Protocol nhe

LLID Logical Link Identifier Dinh danh lién két Logic

M

MAC Medium Access Control Diéu khién truy nhap

MAN-E | Metro Area Network - Ethernet Mang d6 thi st dung cong

MPLS | Multi-Protocol Label Switching Cong ngh¢ chuyén mach nhan

da giao thoc

MTU Maximum Transmission Unit DPon vi truyén toi da

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

N

NAP Network Access Point Piém truy nhap mang

NAT Network Address Translation Chuyén d6i dia chi mang

NGN Next generation networking Mang thé hé sau

NG-PON Next-Generation Passive Optical Ma;lng quang khong chu dong
Network the h¢ tiép theo

NVRAM Non-Volatile Random Access B6 nhé truy cap ngiu nhién
Memory

O

OAM Operations, Administration, and Hoat fiéng, Quan ly va Bao tri
Maintenance hé thong mang

ODN Optical Distribution Network Mang phan phdi cap quang

OLT Optical Line Terminal Pau cudi tuyén quang

ONT Optical Network Terminal Pau cudi mang quang

ONU Optical Network Unit Pon vi mang quang

OPM Optical Power Meter May do cong suat quang

oSl Open Systems Interconnection Mo hinh két ndi hé théng mo

OSP Operations Support System Hé thong hd trg hoat dong

OTDR Optical Time Domain May do thoi gian phan xa
Reflectometer quang

P

P2P Point to Point Diém dén diém

PC Personal Computer May tinh c nhan

PDU Protocol Data Unit Don vi dir li¢u giao thirc

PE Provider Edge Mang cung cip
Physical Layer Operations, Hoat dong, Quan ly va Bao tri

PLOAM L . NV
Administration, and Maintenance tang vat ly

PON Passive Optical Networks Mang quang thy dong




Point-to-Point Protocol over

Giao thirc Diém-dén-Diem

PPPOE
Ethernet qua Ethernet
PSTN Public Switched Telephone Mang dién thoai cong cong
PTP Precision Time Protocol Giao thirc dong b¢ thoi gian
chinh xac
Q ,
QoS | Quality of Service | Chét lwong dich vu
R
RADIUS Remote Authentication Dial-In User | Dich vu xac thuc tir xa cho
Service nguoi dung dang nhap
RAM Random Access Memory B0 nhé rruy cap ngau nhién
ROM Read-Only Memory B6 nh¢ chi doc
S
SDH Synchronous Digital Hierarchy H¢ thong phan cap s6 dong
SDN Software-Defined Networking Man diéu khién bang phan
SFP Small Form-factor Pluggable Mot chuan tiéu chuan cho
SNI Server Name Indication Chi thi giao tiép tén may chu
: Ph hap dinh tuyén th
SR Segment Routing wong phap i tuyen theo
doan trong
SSID Service Set Identifier Pinh danh bd dich vu
S-VLAN | Service Provider VLAN VLAN phia nha cung cip
T
TDM Time Division Multiplexing Ghép kénh theo thoi gian
TDMA | Time Division Multiple Access Truy cap nhiéu nguoi ding
theo chia thoi gian
U
UNI User - Network Interface Giao di¢n nguoi dung - Mang
UPE User Plane Entity Giao thuwcs gilta mang goc
UTP Unshielded Twisted Pair Cép xoan khong c6 vo chong
\
Virtual Circuit Identifier/Virtual Truong thong tin st dung
VCI/VPI e t k¥ thua 3n tho
Path Identifier rong ky thuat truyen thong
mana ATNA
VLAN Virtual LAN Mang LAN ao
?E)'-AN Virtual LAN Indentify S hién VLAN
VNPT Vietnam Posts and Tap doan Buu chinh Vién
Telecommunications Group thong Viét Nam
VolP Voice over Internet Protocol Thoai qua giao thtrc IP
VoD Video on Demand Dich vu video theo yéu cau
VPN Virtual Private Network Mang ri€ng 4o




Very High Bit Rate Digital

Puong truyén ky thuat sb tde

VbsL2 Subscriber Line 2 dd cao rit cao 2

W

WAN Wide Area Network Mang dién rong

WDM Wavelength Division Multiplex Ghép kénh theo budc song
WDMA | Windowed Mode Add-Drop Phuong phép truyén dan dir
WEP Wired Equivalent Privacy Chuan bao mat khong day

X

xDSL x Digital Subcriber Line Céc dich vu kénh thué bao sb
XGS- Extended Gigabit-capable Passive | Mang quang khong hoat dong
PON Optical Network c6 kha nang Gigabit md rong




LOI NOI PAU

Véi xu thé todn cau hda va sy phat trién manh mé cua khoa hoc cong nghé,
viéc str dung bing thong rong toc dd cao ngay cang ting. Theo dir liéu tir Lién
minh Vién théng Qudc té (ITU), co quan chuyén trach vé cong nghé théng tin
va truyén thdng (ICT) cua Lién hop qubc. Ty 18 st dung Internet toan cau 1a
59.5%. Pau nam 2023, Viét Nam c6 77,93 triéu ngudi dung Internet, chiém
79,1% téng dan sb. Sb luong nguoi dung Internet tai Viét Nam da ting thém 5,3
triéu (+7,3%) so va&i nam 2022. S6 thué bao bang rong co dinh dat 22,14 triéu
thué bao (twong tng vai ty 1€ 22,26 thué bao/100 dan), tang 8% so vdi cung Ky
nim ngodi. Téc dd biang rong cb dinh thang 5/2023 dat 93,31 Mbps, ting
29,98% so véi cling ky nam 2022 xép thir 42 va cao hon trung binh thé gigi la
79,28 Mbps.

Ty 1€ ho gia dinh tai Viét Nam dung cap quang hang nam tang truong trung
binh > 5%/nam. Dy kién dén cubi nam 2023, ty & ho gia dinh dung cap quang
sé dat khoang 84% (twong duong 22 triéu hd gia dinh).

Bing thong trung binh dich vu bang thong rong trén toan cau nim 2023 da dat
200Mbps. Xu hudng tiép tuc ting trong thoi gian téi, dat ~ 300Mbps/ ndm 2025.
Tai Viét Nam bing thong trung binh dy kién dat 100Mbps dén cudi 2023. Theo
16 trinh, dén cudi 2025, bing thong trung binh tai Viét Nam dat 200Mbps.

Khdng nam ngoai xu thé sir dung Internet hién nay trén toan thé gisi, Tap
doan Buu chinh Vién thong Viét Nam (VNPT) da xay dung 16 trinh quy hoach
vé phat trién ha tang vién thong bang thong rong dén nim 2030, VNPT d tién
phong xay dung hé thdng Internet cap quang, mang cap quang két ndi dich vu
Internet bang rong tai tan nha thué bao (cung cap bang thong trén 50Mbps dén
hang traim Gbps) dugc trién khai trén toan bo 63 tinh thanh, két ndi toi 100% céc
X4 trén ca nudc va hién tai 100% duong truyén internet tai VNPT Hai Phong déu
sir dung day mang cap quang thay vi day cap dong.

Nhitng nim gan day, v6i sy phat trién nhanh chéng, vuot bac cua céc xu

hudng cong nghé truy nhap bang rong méi nhu mang IP Core va MAN-E (st
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dung cdng nghé chuyén mach nhin da giao thitc (IP/MPLS) va tién ti trén thé
gioi da thir nghiém, dua vao ap dung cac cong nghé chuyén mach 18i thé hé moi,
ké thira, chuyén dbi tir nén tang IP/MPLS. Cong nghé méi SR (Segment Routing
két hop SDN) trong mang truyén tai IP 1a xu thé chung cta cac nudc trén thé
gidi; cdng nghé truyén dan trén nén tang Ia ki thuat ghép kénh theo budc song
mat do cao (DWDM) trén nén soi quang, cd&c md hinh mang truy nhap quang

ODN la c¢6ng nghé truy nhap biang rong cd dinh cap quang (FTTx: FTTH,

FTTB,..) dang 12 cong nghé chiém wu thé trén thi truong mang truy nhap

internet bang rong tai Viét Nam va trén thé gioi, va cac dich vu méi (Internet,

VoIP, IPTV, VoD...). Nhu ciu vé bing thong két ndi t&i céac thiét bi truy nhap

cong nghé AON, PON ngay cang cao, doi hoi co sé ha tang truyén tai phai dap

g céac cong nghé mai cua IP dé sin sang cho cac dich vu méi ngay cang ting:

Multicast, End-to-end QoS, Bandwitdh-on-demand..., yéu cau dap tng bing

thng cung cap truc tiép theo nhu cau cua khach hang khach hang (FE, GE), va

cac yéu cau khac...

Nhitng yéu cau trén dan dén sy phét trién bung né caa mang truyén dan
quang, dic biét 1a mang truy nhap toc d6 cao FTTx dé truyen tai.

Cac dic diém ndi bat cua cdng nghé truy nhap quang (FTTX):

v' Téc d siéu cao: Pat toi 1Thps (1000Gbps), so véi toe do 5G la 20Ghbps.

v Bang thong 16n hon (1én t6i hang Gbps)

v Str dung céc phan tir quang thu dong (passive) tdi wu chi phi van hanh, bao
dudng

v' Tudi tho hé théng mang cap quang va cac phan tir quang thu dong c6 thé 1én
t6i vai chuc nam (vé ly thuyét co thé 18n tdi 30 nim)

v/ C6 thé tai st dung duoc va chi can thay thiét bi 02 dau (thiét bji OLT phia
nha mang va thiét bi ONT phia nha khach hang) trong truong hop can nang
cap cdng nghé truy nhap I1én cac thé hé NG-PON

v' Khoang céach két ndi xa hon (ban kinh 1én téi 20km) gilp mé rong viing pha
so vé&i cong nghé cap dong xDSL (ban kinh thuong dudi 5km).

Theo du bao, cong nghé XGS-PON (10G) s& bung né trong giai doan 2021-
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2024, sau d6 cong nghé 50G sé& bat duoc trién khai tir 2025 va dy kién bung nb
trong giai doan 2026-2027.

Tai Viét Nam cong nghé mang truy nhap toc d6 cao FTTx dang trong qué
trinh trién khai do dé c6 rat nhiéu van dé can nghién cau va phat trién tuy nhién
trong d6 &n luan van nay xin duoc di vao Giai phap trién khai dich vu Fiber
VNN tai VNPT Hai Phong. Trong d6 dich vu FiberVNN 12 dich vu cét I8i cua
cdng nghé mang truy nhap téc d6 cao FTTH. FiberVNN: L& mang vién thdng
bang thong rong bang cap quang duoc ndi dén tan nha dé cung cap cac dich vu
téc dd cao nhu dién thoai, Internet toc d6 cao va truyén hinh. Pay 1a dich vy truy
cap Internet bang cap quang, thay cho cap dong tiéu chuan tir trude dén nay.
Piém khac biét giira truy cap FTTH va ADSL, 1a FTTH c6 téc d6 nhanh hon
gap nhiéu lan (khoang 66 lan DSL tiéu chuan, 100 Mbps so véi 1,5 Mbps) , va
c6 téc do tai 18n va tai xudng nhu nhau, trong khi ADSL c¢6 téc do tai 1én ludn
nhé hon toc do tai xuong.

Loi ich str dung cua dich vu FiberVNN:

v' Chéat lugng truyén dan tin hiéu: bén bi 6n dinh khdng bi suy hao bai nhiéu
dién tir, thoi tiét hay khoang cach xa.

v' D6 bao mat rat cao: véi FTTH thi hau nhu khong thé bi danh cip théng tin
trén dudng day IGc truyén tin hiéu

v Ung dung hiéu qua véi cac tng dung: Hosting Server riéng, VPN mang
riéng 40, Game Online, Truyén dix liéu, IP camera, Video Conferrence Hoi
nghi truyén hinh, VoD truyén hinh theo yéu cau, IPTV truyén hinh twong
tac... voi uu thé bang thong truyén dir lieu toc do cao, c6 thé nang bing
thong theo yéu cau khéach hang Ién toi 1 Gbps.

Déi twong dich vu FiberVNN:

v/ Céc ca nhan/ ho gia dinh c6 nhu cau dich vu bang rong téc do cao.
v' Céc t6 chuc/ doanh nghiép.

Pé tai bao gom 5 chuong:

Chuong 1: Nhu cau céng nghé mang bang rong

Chuong 2: Cac cong nghé trién khai FTTx
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Chuong 3: FTTH — Trién khai lap dit, cau hinh thiét bi

Chuong 4: Do kiém chét luong - Phan tich xu Iy 15i

Chuong 5: Trién khai dich vu FiberVNN tai VNPT Hai Phong

Trong qua trinh lam d6 an luan van t6i di nhan dugc nhiéu y kién dong gop,
gitip d& quy bau cua céc thay ¢b gido cliing cac ban bé dong nghiép.

Xin giri 101 cam on sau sac nhat toi Thay gido TS. Poan Hitu Chirc nguoi da
tan tinh hudng dan, giup d& t6i hoan thanh db &n luan van nay. Xin chan thanh
cam on cac giang vién chuyén nganh dién tir truyén théng, khoa K thuat dién —
bién Tu, truong Pai Hoc Quan Ly va Cong Nghé Hai Phong, nhitng nguoi da
trang bi cho t6i nhitng Kién thirc quy bau trong qué trinh hoc tap.

Cam on sy giup dd, tao diéu kién cua cac dong nghiép noi t6i dang cong tac:
VNPT Hai Phong da gitp d& va tao diéu kién dé t6i hoan thanh d6 &n luan vian

cua minh.
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CHUONG 1: NHU CAU CONG NGHE MANG BANG RONG

Xu huéng hoi tu cua vién théng va cdng nghé thong tin c6 nhiéu anh
huong dén mang vién thong, doi hoi mang vién théng phai c6 cau tric mo, linh
hoat, cung cap nhiéu loai dich vu khac nhau cho ngudi str dung, hiéu qua khai
thac cao, d& phat trién... Trong qué trinh phét trién, cac dong luc thuc day sy tién
bo cua ki thuat vién thong la :

v/ Cong nghé dién tir voi xu hudng phat trién hudng tdi su tich hop ngay cang
cao cua cac vi mach.

v Sy phét trién cua ky thuat sé.

v Sy két hop gitra truyén théng va tin hoc, cac phan mém hoat dong ngay cang
hiéu qua.

Cong nghé truyén dan quang lam ting kha nang toc do va chat luong
truyén tin, chi phi thap ... cho phép mang ludi thoa man tét hon cac nhu cau cua
khach hang trong tuong lai. Do vay, du dang chiém wu thé véi s6 lugng thué bao
|6n, nhung xDSL - hé théng truy cap tc do cao qua dudng day dién thoai (cép
ddng) dang 16 rd nhitng han ché vé mat bang thong, d6 6n dinh ciing nhu kha
nang cung cap dich vy. Canh tranh giira cac nha cung cap dich vu vién théng tro
nén manh mé&, khoc liét hon bao gio hét. Bé giit viing va tang thi phan, mdi nha
cung cap dich vu vién thong phai dua ra dugc thém nhiéu loi ich cho khach hang
thong qua cac dich vu mai trén mang hay cac géi dich vu hap dan. Trién khai ha
tang truyén dan cap quang, thay thé dan hé thong truyén dan cap déng mai 1a
chia khoa gilp cho cac nha khai thac dich vu vién thong ting doanh thu, dam
bao vi tri canh tranh trén thi truong.

Duéi day s& phan tich mot s6 nhu cau lién quan dén xu thé phat trién
mang truy nhap bang rong:

1.1. Céac nhu cau vé bing thong truy nhép:

Bén canh dich vu truy nhap Internet tdc dd cao, khach hang ngay nay doi
hoi rat nhiéu cac dich vu gia tri gia tang tién ich khac nhu :

» IPTV/Triple Play

> Pa dich vu (y té, gido duc, ...)
> P2P (peer2peer)

> Truyén hinh d6 nét cao

> Két ndi téi Node B ctia mang 3G...
GVHD TS: Poan Hitu Chuc SVTH: Nguyan Viat Hing Lép DTL2502



Mbi dich vu déu doi hoi téc do bang thong nhat dinh moi dam bao chat
luong dich vu:

Bang thong
Dich vu

) i (Up/down)
IP Telephony (VolIP) 0.2/0.2| Mbps
Broadband Internet 5/10 | Mbps
Video phone 1/1| Mbps
Video Conference 4/4 |1  Mbps
VPN 5/10 | Mbps
Online Games 0.5/1| Mbps
SDTV 0.4/4| Mbps
HDTV 0.5/12| Mbps

Do d6, dé khach hang co thé su dung tdt duoc cac dich vu thi viéc tang
thém bang thong truy cap 1a mot tat yéu. Bang dudi day néu rd nhu cau vé bang
rong va dich vu tuong trng va1 mot s6 ddi tuong khach hang :

+ Doanh nghiép, ngan hang, van phong dai dién :

o BANG

STT DICH VU ™ gﬁgip THONG
DOWN

1 bién thoai IP 10*0.2 Mbps 10*0.2 Mbps
2 Két ndi Internet toc do cao 10 Mbps 20 Mbps
3 bién thoai hinh anh 5 Mbps 5 Mbps
4 Hoi nghi truyén hinh 4 Mbps 4 Mbps
5 Dich vu P2P 5 Mbps 10 Mbps
6 HDTV 0,5 Mbps 12 Mbps
TONG CONG 26.5 Mbps 53 Mbps
Kiéu két noi co thé dap wng FE
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+ Ho gia dinh c6é doanh thu cao va cac dai ly vién thong:

BANG <

~ BANG
STT DICH VU THL(J)PNG THONG DOWN
1 bién thoai IP 0.2 Mbps 0.2 Mbps
2 Két ni Internet toc do cao 5 Mbps 10 Mbps
3 bién thoai hinh anh 1 Mbps 1 Mbps
4 Game online 0.5 Mbps 1 Mbps
5 HDTV 0.5 Mbps 12 Mbps
TONG CONG 7.2 Mbps | 24.2 Mbps
Kiéu két ndi co thé dap ng FE, VDSL2

+ Céc cwa hang, doanh nghiép nhé:

< BANG

STT DICH VU T gﬁg‘fjp THONG
DOWN
1 bién thoai IP 3*0.2 Mbps 3*0.2 Mbps
2 Két ndi Internet téc do cao 5 Mbps 10 Mbps
3 bién thoai hinh anh 1 Mbps 1 Mbps
TONG CONG 6.6 Mbps 11.6 Mbps
. X Ko K: 2 L R ar._ VDSL2, ADSL2+ véi khos?ing

Kiéu két noi co the dap wng cach gan

+ H¢ gia dinh c6 doanh thu trung binh:

BANG BANG
STT DICH VU THONG UP | THONG DOWN
1 bién thoai IP 0.2 Mbps 0.2 Mbps
2 Két ni Internet 1 Mbps 5 Mbps
3 Game online 0.5 Mbps 1 Mbps
4 SDTV 0.4 Mbps 4 Mbps
TONG CONG 2.1 Mbps 10.2 Mbps

Kiéu két noi co thé dap wng

ADSL 2+ véi khoang cach gan
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So sanh cac nhu cau trén voi bang phan tich toc d6 cac cong nghé hién tai,

ta co thé thdy xu hudng sip t6i s& 1a sy phat trién cua cong nghé FE va GPON:

Loai Bang Bang Bang Bang Bang
thué thong/ thong/ thong/ thong/ | thong (KC
bao KC 500m |KC 1000m | KC 2000m | KC 3000m | toi da)
VDSL2 Down: 80 M Down: 50 M Down: 16 M N/A
Up: 30 M Up: 10 M Up:1M
ADSL2+ Down: 24 M Down: 22 M Down: 16 M Down:6 M Down:1,5 M
Up: 21 M Up:1M Up:1M Up:<1M Up:0,6 M
(5000m)
FE Down: 100 M Down: 100 M Down: 100 M Down: 100 M Down: 100 M
Up: 100 M Up: 100 M Up: 100 M Up: 100 M Up: 100 M
(70km)
GPON (*) Down: Down: Down: Down: Down:
2500M/n 2500M/n 2500M/n 2500M/n 2500M/n
Up:1250M/n Up:1250M/n Up:1250M/n Up:1250M/n Up:1250M/n
(20km)

1.2. Xu thé duy tri lgi thé canh tranh ciia cac ISP:

>

Y

Thi trudng vién thong, voi mic do canh tranh ngdy cang tré nén manh mé
doi hoi cac nha cung cap dich vu phai ludn tng dung cac cong nghé truy
nhap moi nham giit va phat trién thi phan: Tinh dén ndm 2009, trén thi

truong Viét Nam c¢6 :

07 nha cung cip mang di dongVinaphone, Mobifone, Viettel, EVN,
Vietnammobile, S-phone, Gtel

06 nha cung cép mang c¢d dinh: VNPT, FPT, Viettel, EVN, SPT, VTC

Ngoai ra, con c6 cac nha cung cip truyén hinh cap ciing dang mo rong sang
dich vu bang rong

Xu huéng phat trién cht yéu cia thi truong hién nay 1a :

Céac mang di dong dang 14n 4t cac mang cb dinh bang tinh tién dung va chat
luong ngay cang cao.

Céc nha cung cap mdi co diéu kién trién khai ngay cac cong nghé truy nhap

quang, c6 toc d§ va tinh 6n dinh cao hon nhi€u so v&i cac cong nghé truy
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nhap cil.

v' Céac nha cung céap truyén théng dang canh tranh manh trong phan doan
khach hang 16n bang cac bién phap nang cép téc do, giam gia.

Do d6, dé giit vimg va ting thém thi phan, cac nha cung cip dich vu vién
thong truyén thong phai tip trung vao khai thac thé manh ctia minh 14 kha ning
cung cip bang thong rong 16n va 6n dinh, ma giai phap cin ban 1a tmg dung cac
cong nghé mang truy nhap méi trén nén cap quang.

1.3. Hién trang va xu hwéng ning cip hé thong mang ciia VNPT:

Véi tu cach 1a nha cung cép dich vu bing rong dau tién va ludn chiém thi
phan tbi da trén thi truong, hé thong mang ciia VNPT ¢6 vu nhugc diém sau :

Uu diém :

v' He¢ théng co so ha ting mang chuyén tai viing chic cho phép VNPT dam
bao duoc viéc phat trién 1au dai, dam bao duoc viée chuyén tai luu luong noi
tinh va lién tinh v&i bang thong va chat luong cao :

v' Pi va dang trién khai mang IP/MPLS NGN Core v6i dung luong kha nang
céc thiét bi rat 16n

v" Pang trién khai mang MANE tai tit ca cac VNPT tinh, thanh phd véi dung
luong va cong nghé hién dai, c6 trang bi cac céng GE, c6 thé cung cép cac

két nbi dén 1 Gbps cho khach hang.
v Mang ctia VNPT c¢6 kha ning cung cap day du cac loai dich vu.

Nhuoe diém :

v" Mang cap dong ctia VNPT da trién khai tir 1au lac hau.

v' C6 nhiéu diém khoang cach cap xa do d6 c6 nhimg noi khong dap tmg dugc

yéu cu bang thong ctia khach hang.
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Internet vDC /
IP core

@ ] BRAS/PE

| 'P-DsLAM

GE

oo oOOOOOOOOO®
L2 switch
(HUB)

L2 switch
(Access)

Thiét bi hién coé
G O G @ @ G- os o0 o E) S - ) G G - - .-
L2 switch trang bi md&i

I FE/GE FE/GE

-y CPE -y CFPE -y CPE
LAN LAN LAN
Khach hang Khach hang Khach hang

Hinh 1. Hién trang mang VNPT

Pé co thé theo kip v6i xu hudng phat trién mai, bén canh viéc khai thac
t6i da nhitng wu thé cua hé théng mang sin co, Tap doan VNPT coi tmg dung
mang truy nhap quang 13 chién luoc phét trién sdng con trong nhimg ké hoach

phat trién dai han trong tuong lai.
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CHUONG 2: CAC CONG NGHE TRIEN KHAI FTTx

Céac cdng nghé truy nhap quang dugc wng dung trong mang FTTX, tuy
theo dic tinh cua thiét bi gitta tram trung tdm va tai nha khach hang, FTTx c6
thé phan thanh hai hé théng chinh:

= Hg¢ thdng phat trién trén nén cdng nghé AON — cdng nghé quang tich
cuc (Active Optical Network). Dién hinh cua hé théng nay 1a mang Metronet
dang phat trién tai cac VNPT tinh thanh

=> Hé¢ théng phaét trién trén nén cong nghé PON — cong nghé quang thu
dong (passive optical network). M6 hinh s& phat trién tai VNPT 14 xPON
2. Cong nghé AON - XxPON:
2.1. Cong nghé AON:

Pé phan phdi va xt 1i tin hiéu, tai cidc nat mang AON st dung cac thiét bi
chuyén mach ¢6 str dung nguoén dién nhu Ethernet Switch, multiplexer. Tin hiéu
duoc chuyén mach point to point va dugc han ché xung do nho by nhd dém cua
céc thiét bi chuyén mach

- M6 hinh mang truy nhap quang FTTx trén nén AON

FTTH

L2 switch
(Access)

nxGE

Uplink Ién mang

IP Core/MAN nxGE —

CPE
FE/GE sl FTTB
nxGE/10GE &

L2 switch L2 switch

BRAS (HUB) (Access)
DSLAM FTTC

FE/GE Q

L2 switch APk

(Access)

Hinh 2. M6 hinh mgng truy nhdp quang FTTX trén nén AON

2.2. Uu nhuoc diém ciia cong nghé AON :
e Uudiém:
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v' Khoang cach phuc vu c6 thé dap tmg ti da 1a 50km.

v' Trién khai nhanh.

<\

bap ing duoc hau hét ¢ cac diém c6 nhu cau

e Nhuoc diém:

Tén cap vi két ndi diém - diém cho tirng khach hang (P2P).
Phai x4y dung tong dai, tram tip trung.

Phai xay dyung hé thong ngudn dién cho céc thiét bi chuyén mach.

AN NN

Céc thiét bi chuyén mach phai chuyén d6i tin hiéu quang thanh dién dé phan

tich r61 chuyén di nén han ché toc do truyén dan

e Cong nghé AON &p dung trong truong hop: Noi c6 mat do thué bao thap.

2.3. Cong nghé¢ xPON:

2.3.1. Pinh nghia mang Quang thu djng - xPON la gi?

PON 14 viét tit ctua Passive Optical Network nghia la mang quang thuy
dong. Trong mang quang thu dong khong co bat ky thiét bi chi dong (thiét bi
can cung cap ngudn nudi) gitta tram cudi va phia khach hang ma chi c6 nhiing
thiét bi thu dong (thiét bj khong can ngudn nudi) dé diéu khién cac tin hiéu tir
tram cudi dén khach hang va nguoc lai.

S -

1
) 1
r Home In ]
' A . 0
@ - FE ,_!“L‘.'-' = '
1 "
———— ﬁ]—’]mn P
. e POTS © i
1 1
! SFU o carv |
) T [ T
SEnosE H £ Phomne i

T : POTS
i . T s

Sphivter E _,_F-"‘l E P ‘

§ [ ]

Tmte rmet
- "

FU Pl
E SF \"ﬁ‘\ o E
"

FENENDGE -
HMetMNumen

---------------------------

Hinh 3.  M®& hinh mgng quang thu déng co ban

2.3.2. Tai sao lai sitr dung PON:
Ngay nay, cang ngay cang c6 nhiéu nhiing tmg dung trén mang cung cip
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cac dich vu phuc vu nhu cau lam viéc, hoc tap, giai tri cia con nguoi. Co nhiéu
dich vu yéu ciu dudng truyén mang phai co bang thong rat 1on dé truyén tai
thong tin nhu: Truyén hinh d6 nét cao, Video theo yéu cau, hoi nghi truyén hinh,
dién thoai Internet...

Dé dap tng dugc nhu cau cia cac dich vu mang ndy, cac nha cung cap
dich vu can cai tién hé théng mang truy nhép ctua ho dé tang bang thong, cai tién
d6 tin cay dich vu cua cac két ndi tir nha cung cip dén khach hang.

Giai phap két nbi quang truc tiép dén khach hang to ra 1a giai phap t6i uu
cho viéc cung cap bing thong rong trén mang truy nhp vi dap tmg dugce cac yéu
cau trén. Co hai giai phap két ndi truc tiép quang dén khach hang duoc sir dung
rong rai l1a gidi phap mang quang tich cuc va mang quang thu dong.

Giai phap quang tich cuc s& cung cap dich vu két nbi diém diém dén
khach hang nho sir dung céc thiét bi chu dong (thiét bi can ngudn nudi) dé thuc
hién viéc chuyén mach, dinh tuyén, chuyén ddi tin hiéu dén phia khach hang va
nguoc lai.

Giai phap quang tich cuc c6 mot sé nhuoc diém nhu tén cép quang, 46 6n
dinh kém, kho mé rong ban kinh tir tong dai nha cung cap dén khach hang.

Pé cai tién cac nhuoc diém trén, nguoi ta chuyén sang sir dung hé thong
quang thu dong (PON). Va nd c6 mét sé vu diém sau so véi viée st dung mang
quang tich cuc nhu sau:

v Do str dung splitter dé tach tin hiéu, mang quang thu dong khong cung
cap két ndi soi quang vat Iy diém - diém tir tong dai dén khach hang ma sé& st
dung chung mot soi cap tir tong dai kéo dén ving gan khach hang, roi tir day
dung splitter tach tin hiéu quang dé kéo dén khach hang. Diéu nay lam giam s
luong soi quang phai kéo di rat nhiéu.

v Hon nira, viéc thay thé cac thiét bi chu dong bﬁng cac thiét bi thu dong
s& tiét kiém chi phi cho nha cung cap dich vu vi khong phai cung cap ngudn va
quan 1y cac thanh phan chi dong trong mang truy nhap. Thém nita, vi cc thiét
bi thu dong khong can ngudn nudi va yéu cau xir 1y tin hidu nén no ciing it hong
héc hay c6 it 16i hon rat nhiéu so v&i cac thiét bi chi dong. Diéu nay 1am giam
chi phi van hanh va bao dudng cho cic nha cung cap dich vu.

GVHD TS: Poan Hitu Chirc SVTH: Nguyan Viat Hiing Lép DTL2502
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2.3.3. M0 hinh hoat dgng ctia mang xPON

Central Office

Feeder (F1)
OSP Cable

Drop Cable

Distribution Network
- (F2) OSp Access
Local Convergence Point (LCP) . -
Fiber Distribution Cable Point/Terminal
Hub (FDH)

Splice Case
pli \ Network m
Access

\ Point/Terminal S | ONT

Distribution (F2) —
OSP Cable

Hinh 4. M6 hinh trién khai PON dén khach hang

Hinh trén mo6 td& mot mo hinh hoat dong cua mang PON dién hinh trong
d6 mang cap quang két ndi thiét bj chuyén mach trong tong dai voi mot sé thué
bao dich vu. Cac mang vién thong co thé giao tiép voi PON bao gdm chuyén
mach PSTN, IP Router, VoD Server, Switch, chuyén mach ATM...

- Tu téng dai, mot sg1 quang dugc chay dén bo chia cong suét quang gﬁn
khu déan cu. Khu nay c6 thé 1a: Toa nha 16n, tda nha vin phong, cong vién hodc
truong dai hoc...Splitter dit & day c6 nhi¢ém vu chia cong suét quang ra lam N
phan tach biét dé dua vao N dau ra dén thué bao. Néu P 1a cong sudt quang dén
bo Splitter thi cong suat quang dén mdi thué bao s& 1a P/N.

- Tir dAu ra cua bd chia, cac soi cap don mode khac nhau s¢ dugc chay
dén nha thué bao. Ban kinh c6 thé cung cap tir tram trung tam dén thué bao la
20 km. Trong mang nay, thiét bi tich cuc (c6 ngudn dién nudi) chi nim & tram
trung tdm va nha thué bao. Trén duong di chi co cac thiét bi thu dong.

Céc thanh phan tich cyc bao gom 1 OLT dit & Tram trung tim va 1 ONT
hodc ONU dit & cudi mang. Nhu trong hinh v&, 1 ONT duoc str dung khi soi
quang dugc kéo dén tan trong nha thué bao. Con ONU duoc sir dung khi soi
quang két thic dau d6 ngoai nha thué bao (trong tii cap hodc gan 1 cum nha cira,
cong ty). Két ndi tir ONU dén thué bao co thé st dung d6i cap dong dién thoai
hay cap dong truc..

Trong mang PON tat ca cac dich vu ca huéng 1€n va huong xubng déu
duoc truyén trén cing mot soi quang. Dé cac dau cudi phan biét duge cac dich
vu nay, nguoi ta phai st dung cong ngh¢ da truy nhép phén chia theo budc song
(WDMA). Péi véi truyén din hudng xuong, PON sur dung budc song 1490 nm
dé truyén thoai va dit liéu, 1550nm dé truyén tin hiéu video. Péi v6i hudng 1én,
su dung budc song 1310nm cho thoai va dir liéu
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2.3.4. Cac thanh phan tich cwe mang xPON
2.3.4.1. OLT (Optical Line Terminal — Két cuéi dwong quang):

oLT

To backbone . PM?AQ pm
network Service MAC To ONUs
adaptation E
j\ ,’7 1.3 um

PMD

To backbone Senvice Cross- | ac [T]442Hm | To ONUs
network adaptation | conne ct R
Splitter for 13

um

Splitter for

—~—
Customers

OLT serving
4 PONs PON #4 128 ONTs from 4 PONs

SNI

Hinh 5.  Cdu trdc va chite ning hoat d‘ong OLT

OLT la viét tét ctia Optical Line Terminal (Két cudi dudng quang). OLT
thuong duge dat ¢ tong dai va diéu khién ludng thong tin 2 huéng qua mang
phan phbi quang. Mot OLT co thé hd trg khoang cach truyén dan xa dén 20km.
Do6i v6i ludng thong tin hudng dén phia thué bao, OLT c¢6 chirc niang nhén tin
hiéu thoai, dir liéu, video... tur bén ngoai va truyén broadcast (quang bd) vao tat
ca cac module ONT trén mang phéan ph01 quang. Trong hudng nguoc lai tir phia
khéch hang 1én mang OLT s& nhan rat nhiéu loai dit liéu va truyén ra mang
tuong Ung.

Hinh trén thé hién mét ciu tric cia TDM- PON OLT. Lop vat ly dinh
nghia cac bd truyén nhan quang. Lop MAC 1ép lich quyén str dung 16p vat 1y dé
tranh viéc dung do khi nhiéu ONT cung truyén trén mot soi quang chung. Trong
hé théng PON, 16p MAC ¢ OLT phuc vu nhu 1a Master con 16p MAC & ONU
dong vai tro nhu client. OLT diéu khién thoi gian bat dau va két thuc ma mot
ONU duoc quyén truyén dir liéu 1én mang.

Nhu trén hinh v&, 1 OLT c6 thé chira rat nhiéu 16p MAC va 16p tuong
thich vat 1y dé nd c6 thé két ndi dén nhicu hé théng PON. Ta c6 thé thuc hién
dau ndi chéo trong OLT dé chuyén mach giita nhiéu hé thong PON, ONUs va
mang truc. Lop tuong thich vat 1y trong OLT s€ thuc hién bién dich giao thic
trong mang PON sang giao thirc ding & mang backbone va nguoc lai. Giao tiép
gitta OLT va mang backbone duoc goi 1a giao tiép mang dich vu (SNI)

Hinh 6. Mgt thiét bj OLT

2.3.4.2. ONT (Optical Network Terminal — Két cudi mang quang) :

ONT la viét tit cua Optical Network Terminal (Két cubi mang quang).
Nhu hinh trén, mét ONT dugc dat tryc tiép ¢ dau khach hang. Nhiém vu cua nd
dé giao tiép véi mang PON ¢ huong 1én va giao tiép dién véi thiét bi cua khach
hang ¢ hudng xudng. Ty thudc vao nhu cau sir dung cua thué bao, ONT c6 thé
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hd tro rat nhiéu dich vu vién thong gém: Ethernet, E1, T1, DS3, E3, ATM...

Trén thi trudng cé rat nhiéu loai ONT dé dap ung cac nhu ciu st dung
khac nhau ctia khach hang. Kich ¢& caa ONT c6 thé 1a cai hop nho don gian dén
nhimng thiét bi to, phirc tap phai bat vao ti Rack. Céac thiét bi ONT phiic tap con
c6 thé tap trung va van chuyén rat nhiéu loai thong tin khac nhau tir phia khach
hang va gui né vao mot s¢i quang hudng 1én trong mang PON.

Cung voi OLT, ONT cho phép cip phat biang thong dong dé cung cap
dich vu cho khach hang mdt cach mém déo, linh hoat.

Hinh 7. Mgt thiét bi ONT

2.3.4.3. ONU_(Optical Network Unit -Thiét bi két cudi mang quang)

ONU la viét tat ciia Optical Network Unit (Thiét bi két cuéi mang quang)
c¢6 chtic nang giébng ONT, nhung ONT duoc dit han trong nha cta khach hang
con ONU dugc dit ¢ ngoai nha khach hang hay tai mot diém trung tim dé cung
cap dich vu cho cac khach hang khac nhau. Pau vao ctia ONU la quang con dau
ra dé ndi voi khach hang thuong 1a giao dién khac 13 cap xoan hodc cap dong
truc. Ta ¢6 the nhin md hinh & dudi dé hiéu vé ONU:

Building

ONU

Service
adaptation

Client
network
equipment

PMD
, TooLT | [149Mmrp
o T
1.3um
Service
adaptation

| ONU I !
‘ PN

Hinh 8. Cdu trdc va vi tri ldp dat ONU

Mot ONU két ndi dén OLT trong mang PON thong qua 16p MAC va 16p
tuong thich vat ly. Lop tuong thich dich vu trong ONU s€ bién dich tin hi¢u
trong mang cua khach hang thanh tin hiéu PON va nguoc lai, giao tiép tir ONU
dén mang khach hang la giao tiép mang ngudi dung (UNI). Phan ghép kénh, giai
ghép kénh cung cép chirc nang ghep kénh cho nhiing nguoi dung khac nhau.
Binh thudng c6 rat nhiéu giao dién mang, nguoi dung trong mot ONU cho cac
kiéu dich vu khéac nhau. Mdi UNI c6 thé hd tro cc dang tin hi¢u khac nhau va
yéu cau cac dich vu tuong thich khac nhau.
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Hinh 9. Mgt thiét bi ONU

2.3.5. Cac phan tir thu déng mang xPON:
2.3.5.1. Splitter:

Hinh 10. Splitter va vi tri trong FDH

Splitter 14 thiét bi dé chia hoic két hop cong suat quang. Tin hiéu tir OLT
di dén Splitter s€ duge Splitter chia nho cong suat va dua ra cac dau ra tuong
tmg. S6 1an chia nho coéng suat phu thudc vao sd dau ra cua splitter. Bo tach tin
hiéu quang thuong dugc dat trong tu phén ph01 quang (FDH) hoic tong dai
(Central Office) tiy thudc vao phuong an thiét ké cho khach hang.

2.3.5.2. Ti phan phéi quang (FDH):

GVHD TS: DBoan Hitu Chuc SVTH: Nguyén Viét Hiung Lép DTL2502
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Ta phan phéi quang thudng c¢é dung lwong khéa 16n c6 thé 1 tram trung
chuyén dé dau chéo céc soi quang téi va di. Vi tri vat ly cia ti quang thuong
duogc lap dat & bén duong nhu trén hinh v&. Con vi tri logic cia ta quang thuong
duoc dat o vi tri khd gan trung tdm dé phan phdi cap cho mot khu vuc. Vi tri cu
thé ta c6 thé nhin trén hinh v&. Trong ti quang FDH, ta c6 thé c6 2 cach dau ndi
soi quang la: Dung Connector hozic han ho quang.

Ta c6 thé dat splitter trong ta phan phdi quang. M6 ta cé thé dugc nhin
nhu hinh dudi:

Feeder Cable From the
Central Office/Headend

T e o o

. for Unused
Distribution Splitter
Cable to Outputs

Neighborhood

Hinh 12. So do ddu néi céap vao Splitter trong FDH

Puong cap gbc tir tong dai di vao ti cap duoc ndi vao dau vao cua
Connector, ddu ra ciia Connector ndy di duoc ndi sin véi dau vao cua splitter.
Cac dau ra cua Splitter duoc dau vao cac cong tuong tmg trong tu cap dé két nbi
dén khach hang. Ta c6 thé xem vi tri logic ctia hop phan phdi quang trong mang
PON nhu hinh vé trén.
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. Adapter
Faciocry Terminakad

. Connector Conneciors on FDH Distribution

Factory Connectars / Cable Slub

Distribution Panel

Splittar Module

Factory Tarminabed
Connectar on Rear
af Spitier Maodule

Feadar
Q5P Catle

Flug n Flay Factary Terminaled
From GO Input Panal yp,g[aih \-“‘-_ &
g | > \
/ .
Customer- -
Supplied Splice . .
Case IIIl H .
1232 Oplical Splitier Connactor
Splitter Parking Lot
Splitter Madule

Hinh 13. So dé chi tiér ddu néi splitter trong FDH
2.3.5.3. Piém truy nhap mang (NAP):

Hinh 14. Biém truy nhdp mang NAP

Network Access Point (Piém truy cip mang): La nhiing phan phdi quang
loai nho thuong duoc treo & ngay ¢ gan trude nha khach hang hay mot cum
khach hang. Tir hop truy nhap quang s& c6 cac soi cap nhanh dé kéo thang dén
khach hang.
2.3.5.4. Sgi cap quang:

Vé co ban c6 hai loai cap dugc sir dung trong hé thdng thong tin quang 1 soi
da mode (truyén din nhiéu tia sdng véi goc toi khac nhau qua soi quang) va soi
don mode (chi c6 mét tia sang di qua soi quang). Trong hé théng mang quang
thu dong, nguoi ta thuong sir dung sgi don mode do c6 bang tan rong hon va
kha nang truyén xa hon. P6i v6i md hinh trién khai mang quang thu dong trong
thuc té, nguoi ta phan biét 3 loai sgi quang (cap gbc, cap canh va cap ngon).

v’ Céap goc (Feeder):

Dy 1a doan cép tir tong dai kéo dén cac ti dau chéo (FDH). Cap goc thuong
to va c6 nhiéu I16i quang bén trong.
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v' Céap canh (Distribution cable):

Dbi v6i mo hinh, cap canh 1a doan ndi tir cac dau chéo (FDH) dén céc hop
phan phéi cap (NAP). Cap canh thudng nho va cé it 16i hon cap gdc.

v Doan cap nhanh (Drop cable):

Poan cap nhanh 1a doan cép tir diém truy nhap quang dén nha khach hang.
Poan cap nay c6 thé di chim hodc kéo ndi vao nha khach hang, tly tinh hinh
thuc té. Dé két ndi vao nha khach hang, doan cap nay thudng dugc han vao mot
soi cap pigtail dé két ndi vao connector.

2.3.6. Cac co ché hoat dong xPON:

2.3.6.1. Co' cheé truyen nhan lru lwgng trong mang xPON:
Co che truyén Iuu luwong huong xuong (Tt OLT den ONU):

ONU-specific
packet

ONU-specific
packet

@o0-

Splitter

Hinh 15. Co ché truyén liu lirong hiréng xudng

Khi nhin theo hudng xudng, viéc truyén luu lwong tir OLT dén ONT la
theo kiéu truyén “quang ba” tirc 1a Iuu luong tir OLT s& duoc truyén dén tat ca
cac ONU va loc tai 16p MAC cua cac ONU nay. Trong mdi goi tin duoc giri tur
OLT dén ONU c6 mot phan tiéu dé xac dinh duy nhat dja chi dén cua no 1a
thugc vé ONU-1, ONU-2 hay ONU-3. Phan tiéu dé nay ciing c6 thé xac dinh goi
tin thuoc vé tat ca cac ONU néu n6 chira dia chi quang ba, hay thugc vé mét sd
ONU néu n6 chira dja chi Multicast. O bo tach ghép tin hiéu s& dugc chia nho
cong suit 1am 3 dé chia ra 3 dudng dén cac ONU. Cha v tin hiéu tir bo tach/ghép
dén cac ONU mang thdng tin giong hét tin hiéu tir OLT dén bo tach ghép.Tai
cac ONU, sau khi dd nhan cac luu luong tir OLT giri dén, sé& thuc hién loc goi
tin nao c6 dja chi gui dén cho minh thi dwa ra dau ra con nhiing goi tin nao
khong co6 dia chi gui dén minh s& bi ONU huay bo. Co ché hoat dong nay kha
gidng vai co ché truyén thdng trong mang LAN sir dung Hub. Vi du nhu trén
hinh, ONU-1 nhan duoc 3 goi tin 1,2,3 nhung no chi chuyén tiép goi tin 1 1a goi
c6 dia chi dén n6 cho ngudi st dung con hay bo hai goi tin 2 va 3.
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Co ché truyén luu luong huéng Ién:

A

Splitter

—2 e ——— i@

Hinh 16. Co ché truyén liu lirong hiréng 1én

Pbi voi huéng 1én, viéc truyén luu lwong phuc tap hon. Nhin tir phia
ONU Ién ONT mang khong con la mang quang ba nitra ma 14 mang diém dén
diém, do goi tin tir ONU chi c6 thé di 1én OLT ma khong thé truyén truc tiép
sang ONU khac. Khi truyén dit liéu 1én OLT, tat ca luu luong tir cic ONU phai
di qua mot doan cap chung la doan tir OLT dén bo tach/ghép. Néu cac dir liéu tir
ONU truyén dong thoi trén doan céap ding chung nay sé gay ra sy dung do va
hong dix liéu trén doan ndy. Ta can phai c6 co ché diéu khién thoi gian phat cua
cac ONU mat cach hop 1y dé trong mot thoi diém chi c6 1 ONU phét tin hiéu
lén mang. Co ché nay goi 1a TDMA hay da truy nhap phan chia theo thoi gian.
Co ché nay c6 hai loai co ban 1a tinh va dong:

Co ché da truy nhap phan chia theo thoi gian tinh: OLT s& cdp cho cac
ONU nhting khe thoi gian tinh trong mot chu Ky thoi gian cia né. Khi nguoi sir
dung gui goi tin 1én cac ONU, thong tin s€ dugc luu trong bo nhé dém cua ONU
va cho dén khe thoi gian caa minh, ONU sé& thuc hién chuyén tiép thong tin 1én
duong truyén dén OLT.

Pbi véi co ché truy nhap phan chia theo thoi gian dong: Cac di liéu tur
ngudi ding giri dén ONU s& duoc ONU luu trit trong cac hang doi cia minh,
OLT s& guri cac ban tin diéu khién giao tiép vdi ONU dé biét duoc tai thoi diém
hién tai ONU dang c6 bao nhiéu goi tin trong hang doi. Dya vao thong tin Vé s6
luong gdi tin trong hang doi cia ONU, ONT s& cap cho ONU mot khoang thoi
glan chiém gitr duong truyén dé thyuc hién truyén cac géi tin trong hang doi cta
no Ién cho OLT.

Pé diéu khién dugc chinh xé4c khoang thoi gian can thiét cap cho ONU,
ONT ciing can théng tin khoang céch tir OLT dén ONU bang bao xa. Khoang
cach nay s& dugc tinh bang thoi gian géi tin di tr OLT dén ONU va quay lai
OLT. Viéc tinh khoang céch nay s& duoc néu chi tiét trong phan tiép theo.
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2.3.7. Cac chuin mang PON

Cac chuan mang PON c6 thé chia thanh 2 nhém: Nhém 1 bao gém céc
chuan theo phuong thuc truy nhap TDMA PON nhu la B-PON (Broadband
PON), E-PON (Ethernet PON), G-PON (Gigabit PON), nhém 2 bao gdom chuan
theo cac phuong thic truy nhap khac nhu WDM-PON (Wavelength Division
Multiplexing PON) va CDMA-PON (Code Division Multiple Access PON).

2.3.7.1. B-PON

Mang thu dong bang rong B-PON dugc chuan hoéa trong chudi cac
khuyén nghi G.938 cua ITU-T. Céac khuyén nghi nay dua ra cic tiéu chuan vé
cac khdi chtic nang ONT va OLT, khuén dang va toc do khung cua ludng dix
liéu huéng 1€n va hudng xuéng, giao thirc truy nhép huéng Ién TDMA, cac giao
tiép vat ly, cac giao tiép quan 1y va diéu khién ONT va DBA.

Trong mang B-PON, dit liéu dugc dong khung theo ciu tric cua cac té
bao ATM. Mot khung huéng xudng cé toc do 155 Mbit/s (56 té bao ATM cd
kich thudc 53byte), hodc 622 Mbit/s (4*56 té bao ATM) va mét té bao quan ly
van hanh bao duong lop vat ly OAM (PLOAM — Physical Layer Operation
Administration and Maintenance) dugc chén vao cir mdi 28 té bao trong kénh.

PLOAN c6 mat bit dé nhan dang céc té bao PLOAM. Ngoai ra céc té bao
PLOAM c6 kha nang lap trinh duoc va chira thong tin nhu 1a bang thong hudng
I&n va cac ban tin OAM.

Cén cir va cac thong tin vé ma s6 nhan dang kénh 4o va nhan dang duong
ao (VPI/VCI) trong cau tric ATM, cac ONT nhan biet va tach dir liéu duong
xuong cua minh.

Céu trac khung huéng 18n bao gém 56 té bao ATM (53byte). Mai mot
kénh (timeslot) gom c6 mot té bao ATM/PLOAN va 24 bit tir mao dau. Tir mao
dau mang théng tin vé thoi gian bao vé (guard time), mao dau cho phép dong bo
va khdi phuc tin hiéu tai OLT, va théng tin nhan dang diém két thic cua tir mao
dau. Chiéu dai cua tir mao dau va céc thdng tin chira trong d6 duoc 1ap trinh boi
OLT. Cac ONT thuc hién gui céc té bao PLOAM khi ching nhan duoc yéu cau
tor OLT.

B-PON str dung giao thic DBA dé cho phép OLT nhan biét lugng bing
thong can thiét cip cho cac ONT. OLT c6 thé giam hoic ting bang thong cho
cac ONT dya vao gui cac té bao ATM rdi hoic 1am day tat ca huéng Ién boi dix
liéu caa ONT.

OLT dung dinh Ky viéc truyén hudng 1&n do vay nd cé kha nang moi bat
ky ONT méi nao tham gia vao hoat dong hé thong. Cac ONT méi phat mot ban
tin phuc hdi trong cira s6 nay vai thoi gian tré ngau nhién dé tranh xung dot khi
ma c6 nhiéu ONT méi mudn tham gia.

OLT xéc dinh khoang cach téi mdi ONT méi bang viéc gui téi ONT mot
ban tin do cu ly va xac dinh thoi gian bao 1au dé thu dugc ban tin phuc hoi. Sau
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d6 OLT gui téi ONT mot gia tri tré, gia tri nay duoc sir dung dé xac dinh thoi
gian bao vé ung vai cac ONT.

2.3.7.2. E-PON va Gbit/s PON

E-PON Ia giao thiic mang truy nhap day du dich vu FSAN (Full Service
Access Network) TDMA PON tht nhat dugc phét trién dua trén khai thac cac
wu diém cua céng nghé Ethernet ¢tng dung trong théng tin quang. E-PON dugc
chuan hoa boi IEEE 802.3

Trong 6 E-PON dit liéu huéng xubng dugce dong khung theo khudn dang
Ethernet. Cac khung E-PON c6 cau trac twong ty nhu cac lién két Gigabit
Ethernet diém t&i diém ngoai trir tir mao dau va thong tin xac dinh diém bat dau
cia khung dugc thay doi dé mang truong nhan dang kénh logic (LLID — Link
logic ID) nham xac dinh duy nhat mot ONU MAC. Trong huéng Ién, cac ONU
phét cac khung Ethernet trong céac khe thoi gian da dugc phan bo.

ONU sir dung giao thirc diéu khién da diém PDU (MPCPDU — Multi
Point Control Protocol Data Unit) dé guri cac ban tin “Report” yéu cau bang
thong, trong khi d6 OLT giri ban tin “Gate” cap bang thong cho cac ONU. Céc
ban tin “Gate” bao gom thdng tin vé thoi gian bat dau va khoang thoi gian cho
phép truyén dit liéu di véi ONU. OLT ciing dinh Ky guri c4c ban tin “Gate” tGi
cac ONU hoi xem chling c6 yéu cau bang thong hay khong. Cac ONU ciing co
thé giri “Report” cung voi dit liéu duoc phat trong hudng 1&n. Ngoai ra, giao
thire DBA ciing ¢ thé duoc sir dung trong E-PON dé thuc hién co ché diéu
khién phan b bing thong.

Do khong ¢6 cAu triic khung thong nhat ddi véi huéng xudng va hudéng
Ién, nén trong cau truc cua E-PON, cac khe thoi gian va giao thie xac dinh cu ly
la khéac so vai B-PON va G-PON. OLT va cac ONU duy tri cac bo dem cuc bo
riéng va tang thém 1 sau moi 16ns. Moi mot MPCPDU mang theo mot thoi gian
mau, mau nay la gia tri caa bo dém cuc b6 cia ONU tuong tng.

Tbc d6 truyén dix lisu E-PON cd thé dat t6i 1 Ghit/s.

M6t chuan khéc ciing cung ho véi E-PON la chuan Gbit/s Ethernet PON
(IEEE 802.3av — Gbit/s PON). Chuan nay la phat trién cua E-PON tai toc do
10Gbit/s va dugc ing dung chu yéu trong cdc mang quang ba video so.

Ghit/s PON cho phép phan phoi nhiéu dich vy doi hoi bang thong 16n, do
phén giai cao, dong goi IP cac luong dir liéu Video ngay ca khi hé so phén chia
OLT/ONT la 1:64 hoac cao hon.
2.3.7.3. G-PON

_ G-PON la giao thuc FSAN TDMA PON thtr 2 dugc dinh nghia trong
chuoi khuyén nghi G.984 cua ITU-T. G-PON duogc xay dung trén trai nghiém
cua B-PON va E-PON.

~ Méc du G-PON hd tro truyén tai tin ATM, nhung n6 cling dua vao mot co
ché thich nghi tai tin m&i ma duoc toi wu hoa cho truyén tai cac khung Ethernet
duoc goi la phuong thic dong géi G-PON (G-PON Encapsulation Method -
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GEM). GEM la phuong thirc dua trén thu tuc dong khung chung trong khuyén
nghi G.701 ngoai trir viéc GEM tbi vu héa tir mao dau dé phuc vu cho tng dung
ciia PON, cho phép sip xép céc dir liéu Ethernet vao tai tin GEM va hd trg sap
xép TDM.

G-PON st dung cdu tric khung GTC (G-PON — Transmission
Conversion) cho ca hai huéng xubng va hudng 1én. Khung huéng xudng bét dau
véi mot tir mao dau PLOAM, tiép sau d6 1a vung tai tin GEM va/hoic céc té bao
ATM. PLOAM bao gém cd thdng tin cau tric khung va sap dat cac bang thong
cho ONT gui dit liéu trong khung huéng Ién tiép theo.

Khung huéng lén bao gdom cac nhom khung guri tir cic ONT . Moi
nhom duoc bat dau véi tir mao dau cac I6p vat ly ma co chic néng tuong ty
trong B-PON, nhung cling bao ham tong hop cac yeu Ccau bang thong clia Cac
ONT. Ngoai ra, c4c té bao trusc PLOAM va cac yéu cau bang thong chi tiét hon
duoc gui di kém voi cac nhom hudéng 1én khi ¢ yéu cau tir OLT.

OLT gan cac thoi gian cho viéc gui dit liéu hudng 1én tir cho mdi ONT.

2.3.7.4. WDM-PON

WDM-PON la mang quang thu dong st dung phuong thirc da ghép kénh
phan chia theo budc song thay vi theo thoi gian nhu trong phuong thac TDMA.
OLT str dung mot buace song riéng ré dé thdng tin vei mdi ONT theo dang diém
- diém. Mdi mot ONU c6 mot bo loc quang dé lua chon budc song thich hop Véi
né. OLT ciing c6 mot bo loc cho mdi ONU véi cac chire ning:

v Str dung cac khdi quang c6 thé 1ap dit tai chd lya chon cac budc song ONU

v" Dung céc laser diéu chinh dugc

v Cit pho tin hiéu.

v' Céc phuong thic thy dong ma theo d6 OLT cung cap tin hiéu song mang téi
cac ONU.

v' Sir dung tin hiéu huéng xudng dé diéu chinh budc soéng dau ra cua laser
ONU.

WDM-PON ¢6 thé duoc st dung cho nhiéu ing dung khac nhau nhu la
FTTX, cac (ng dung VDSL va cac diém truy nhéap vo tuyen tr xa. Cac bo thu
WDM-PON str dung ky thuét loc quang mang éng dan truyén song (Arrayed
Waveguide Grating — AWG). Mot AWG ¢ thé duoc dit & moi truong trong nha
hoac ngoai troi.

Uu diém chinh cia WDM-PON 1a n6 ¢6 kha ning cung cap céac dich vy
dir liéu theo cac céu trac khac nhau (DS1/E1/DS3,10/100/1000Base Ethernet...)
tly theo yéu cau vé bang thong cua khach hang. Tuy nhién, nhuge diém chinh
cia WDM-PON la chi phi kha 16n cho céc linh kién quang dé san xuat bo loc &
nhitng budc song khac nhau. WDM-PON ciing duoc trién khai két hop véi céc
giao thie TDMA PON dé cai thién bang thong truyén tin.

2.3.7.5. CDMA-PON o
Cong ngh¢ da truy nhép phan chia theo mda CDMA ciing c6 thé trién
khai trong cac tng dung PON. Ciing giong nhu WDM-PON, CDMA-PON cho
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phép mdi ONU sir dung khuon dang va téc do dit liéu khac nhau twong Gng voi
cac nhu cau cta khach hang. CDMA PON ciing c6 thé két hop véi WDM dé
tang dung lugng bang thong.

CDMA PON truyén tai céc tin hiéu khach hang véi nhiéu phé tan truyén
dan trai trén cung mot kénh théng tin. Cac ky hiéu tu cac tin hiéu khac nhau
duoc ma hoa va nhan dang théng qua bo giai ma. Phan 16n cong nghé ung dung
trong CDMA PON tuan theo phuwong thuc trai pho chudi truc tiép. Trong
phuong thuc nay mdi Ky hiéu 0,1 (twong tng véi mdi tin hiéu) duoc ma hoa
thanh chudi ky tu dai hon va c6 tdc d6 cao hon.

Mdi ONU sir dung tri s6 chudi khac nhau cho ky tu cta nd. Bé khéi phuc
lai gﬁ’ Iiéug OLT ’Chia nho tin hiét~1 quang thu dugc sau d6 gui téi cac bo loc
nhicu xa d¢ tach lay tin hiéu caa moi ONU.

Uu diém chinh cia CDMA PON Ia cho phép truyén tai luu luong cao va
c6 tinh ning bao mat ndi trdi so véi cac chuan PON khac. Tuy nhién, mot tro
ngai 16n trong CDMA-PON la céac bo khuéch dai quang doi hoi phai duoc thiét
ké sao cho dam bao twong (ng voéi ty s6 tin hiéu/ tap &m (S/N). Véi hé thong
CDMA-PON khdng ¢6 bo khuéch dai quang hé s6 nay cé thé dat 1:32 hoic cao
hon.

Bén canh d6 cac bg thu tin hiéu trong CDMA-PON la kha phuc tap va gia
thanh tuong doi cao. Chinh vi nhitng nhugc diém nay nén hién tai COMA-PON
chua dugc phat trién rong réi.

2.3.7.6. Két luan:

Cong nghé PON ra doi mod ra mot tiém ning 16n cho trién khai céc dich
vu bang rong, thay thé dan cac hé théng mang truy nhap cap dong bang thong
hep va chat luong thap. Cac mang PON sir dung hé théng thong tin quang co
bang thong rong ty 1¢ 16i bit thap (BER: 10-10 — 10-12). Tuy nhién, n6 ciing c6
nhuoc diém 1a gia thanh xay dung twong doi cao va khong trién khai duoc tai
hhitmg dia hinh phuc tap. Co nhiéu chUan PON khac nhau, do vay trong thyc té
tly vao yéu cau ma maot nha khai thac can lya chon giai phap cho phi hop.

2.4. Cac md hinh trién khai FTTx trén nén cong nghé xPON

2.4.1. Kién tric diém dén diém véi b tach/ghép dit ¢ tong dai:
M@ hinh trién khai thuc té:
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Point-to-Point Architecture

Central Office //

=

~ Feeder (F1)
— Distribution (F2)
Ovwops (F3)

Hinh 17. Kién trdc vdt Iy két néi diém dén diém

V6i md hinh diém dén diém, OLT va splitter thuong dugc dat ¢ tong dai
(Central Office). Cac soi quang tur Splitter dugc kéo ra dau noi qua céc ti phan
phol cap, hop phan phdi cap dé dén ONT cua khach hang. Véi mo hinh diém
dén diém, chi c6 OLT va Splitter dat ¢ tong dai. Trén duong di khong c6 mot
splitter nao khéc. Ta c6 thé thy rd hon qua so dd logic cia mé hinh nay.

Central Office
Optical Line T}

—

Hinh 18. Kién trac logic két néi diém dén diém

M6 hinh nay c6 mot sé wu diém 1a cac nha cung cap dich vu cd thé cung
cap bing thong t6i da va mém déo hon trong viéc diéu khién mang. Tat ca cac
cong viéc xu Iy su ¢b déu dugc thuc hién tai tong dai hodc nha khach hang,
khong phal xu ly ¢ doan gitra. Nhung né c6 nhuoc diém 16n 1a ton nhiéu cap
quang va c6 nhiéu sgi cap quang néi thang dén tong dai. Biéu nay khdng mong
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muén vi s& 1am phuc tap tong dai va ting chi phi kéo cap quang nén mo hinh
nay thuong it duoc trien khai.

2.4.2. B) tach/ghép dit tap trung & ti phan phoi cap:
MG hinh trién khai thyc té:

Centralized Architecture

] Fiber Access Terminals

Central Switch

3

a8 s ) >
=0 = 3

Subscribers

~  Feeder (F1)
— Distribution (F2)
Dvops (F3)

Hinh 19. Kién trlc vdt Iy bé tach/ghép dat tdp trung

V&1 mo hinh nay, OLT duoc dat & téng dai con cac splittgr duoc dat tap
trung trong cac tu phan phoi cap. Cac tin hi¢u tach ra dugc truyén qua cac hop
phan phoi cap va dén ONT dat ¢ nha khach hang.

Ta c6 thé thay rd hon trén md hinh logic dudi day:

Central Office

MeadEnd  Fiber Distribution 2 Fibﬂrﬂccmhrminlal
Hub m
(ptical Lina ) I ﬂ
Termination
Fi |
Fi
Fiber Access Terminal

Hinh 20. Kién trac logic bé tdch/ghép dat tdp trung
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Vi vige thuc hién cac chuc nang tach tin hiéu quang tap trung tai cac ta
cap FDH, ta co thé tan dung téi da kha nang cua OLT va tép trung hon trong
viée xt ly su cb mang. Thuong 6 3 diém dé xu ly sy ¢b mang trong mo hinh
nay 1a tong dai, ta phan phéi quang va nha khach hang. M6 hinh nay tiét kiem
cap quang hon mé hinh trén va chi can it soi quang ndi dén tong dai.

2.4.3. Bo tach/ghép dit phan tan & hop diu cap:
M®6 hinh trién khai thuc té:

Distributed Architecture

F3 { Fiber Access Terminals
k] with 1x8 splitters

Fiber Distribution Hub
- 2 with 1x4 splitters
try,

Subscribers

Feeder (F1)
w— Distribution (F2)
Dvops (F3)

Hinh 21. Kién tric vdt Iy bé tach/ghép dat phan tan

V6i mo hinh nay, OLT duoc dat ¢ téng dai. Cac splitter khong chi dugc
dat ¢ cac ta phan phoi cap ma con dugc dat & cac hop phan phoi cap dén dau
khach hang.

Ta c6 thé xem cu thé hon trong mé hinh logic nhu duéi day:
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Central Office Fiber Access
Head-End ~ Fiber Distribution Terminal ﬁ M
e . B
Optical Line I
Teminalon x4 i
Spliter ;7 Sot
Fi

Fi
¢ as
Splter

Hinh 22. Kién trdc logic bé tach/ghép dat phan tan

Mo hinh nay c6 uu diém rat 16n 1a tiét kiém dugc cap quang toi da nhung ciing
c6 mdt s6 nhuoc diém nhu sir dung céng PON cua OLT khong hiéu qua va khoé
khin trong xir 1y sy ¢b vi bay gid khi mot dudng truyén co van dé, cac can bo ky
thuat khong nhimg phai kiém tra ¢ tong dai, ¢ to phan phdi cap, & dau khach
hang ma con ca & cac hop phan phdi cap nira.
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CHUONG 3: FTTH - TRIEN KHAI LAP PAT, CAU HiNH THIET BI
3. Khi niém vé FTTx:

FTTx la viét tit cua cum tir “Fiber to the X”” bao gdbm FTTH (fiber to the
Home), FTTB (fiber to the buiding), FTTN (fiber to the node), FTTC (fiber to
the cabinet).

NOi theo nghia den FTTx 1a vigc dan dudng truyén cap quang toi mot
diém, diém d6 c6 thé 1a ho gia dinh (home), toa nha (building) diém (node), tu
(cabinet), thuyc chat FTTx 1a hé thdng cung cip Internet qua duong truyén cap
quang toi cac diém néi trén:

= FTTH (Fiber to the Home): cap quang dén nha thué bao. Kéo cap quang
tryc tiép dén nha thué bao.

= FTTB (Fiber to the Building): cap quang dén toa nha. Kéo cap quang
dén toa nha, trong toa nha c6 thé dung cap dong, cap dong truc hodc bang cap
quang.

= FTTC (Fiber to the Curb): Kéo cap quang dén khu vuc hay mot cum
thué bao va két cudi tai vi tri thich hop (thong thuong trén 1é duong) dé tir day
c6 thé phuc vu cho mot cum hay mot khu vuc thué bao (ban kinh phuc vu
thuong dudi 300m). Két ndi tir diém nay t&i khach hang bang cap dong hodc cap
quang trong truong hop chét luong cap dong khong dap tmg theo yéu cau cua
khach hang.

=>» FTTN (Fiber to the Node): M6 hinh nay con duoc goi la FTTCab (Fiber
to the Cabinet); cap quang dugc kéo dén cac Cabinet, tai cac Cabinet dat cac
thiét bi truy nhap; ban kinh phuc vu dudi 1500m, cho khoang vai tram thué bao.
Néu ban kinh phuc vu dudi 300m, thi goi 1a FTTC

3.1. Qua trinh xac thuc cAp quyén va tinh cude.
Nguyén tic chung ctia viéc xac thue tinh cudc trén duong FTTx

> Khi mdt user mudn vao mang né s& glri mot ban tin yéu cau duoc két ndi
den BRAS. Ban tin nay di ngang qua DSLAM s¢€ dugc DSLAM chuyen
tlep ma khong can thiép vao hodc co can thi¢p vao thay d61 mot s6 thong
s6 tuy theo yéu cu cdu hinh (vi du thay doi dia chi MAC cta modem).

> Khi dén BRAS (ltic nay BRAS 1a mot PPPoE server, con modem la
PPPoE client), tai ddy (BRAS) s€ doc ban tin yéu cau thiét lap két n01 ma
modem d3 giri 1én , N6 sé& lay cac tham sb trong d6 co 2 tham s6 chinh
dung dé xéac thuc 1a username va password. Cac thong s6 nay (username,
password) s& dugc BRAS chuyén dén RADIUS server dé 1am nhiém vu
AAA (“authentication, authorization and accounting”- xac thuc, phan
quyén, tinh cudc). Lic nay BRAS déng vai trod 1a RADIUS client dé giao
tiép voi RADIUS server.

> RADIUS server s& kiém tra trong Co s& dit liéu ctia minh cac thong sb
lién quan dén khach hang khi dang ki dich vu. Néu cac thong sb
username, password khong c¢6 hodc sai, hodc ng cude thi hodc mdt profile
mac dinh duoc chuyén hodc mdt thong bao tir chdi truy cap duogc chuyén
t6i Radius client, viéc truy nhap mang khong dugc chap nhan.
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> Néu cac thong sé dang thi RADIUS server s& gui mot thong bao cho
BRAS biét 1 cho phép thiét lap PPP session, ddng thoi sé cap phat cho
modem mdt dia chi public dé ra Internet . Thong bao nay bao gom mot
danh sach cac cap dac tinh- gid tri m6 ta cac thong s6 duoc st dung cho
phién 1am viéc, vi du thong bao dién hinh bao gdom: kiéu dich vu, kiéu
giao thure, dia chi gan cho nguoi dung (IP dong hodc tinh), danh sach truy
cap dugc ap dung hay mét dinh tuyén tinh duoc cai dat trong bang dinh
tuyén ciia mdy chu truy cap. Thong tin cau hinh trong Radius server s&
xac dinh nhirng gi s€ dugc cai dat trén may chu truy cap.

> Sau d6 BRAS s& giri ban tin thiét 1ap PPP tunnel xudng modem c6 kém
theo dia chi IP, ddng thoi nd ciing s& goi cac trudng start time, stop time,
...cho RADIUS dé bat dau dém luu luong cua user. Mot viéc khong thé
thiéu d6 1a BRAS sé& 1am viéc nhu mot router bién (Edge router) dé dinh
tuyén dia chi nay ra internet theo chinh sach cta ISP.

> Sau khi user két n6i thanh cong ra Internet , RADIUS server sé duogc két
nbi voi Billing server dé tinh cude tir luu lwong ra thanh tién.

DNS cua ISP INTERNET

BRAS
I Server

o
&), [ —
N

2 MANG METRONET
Manager

L2 Switch
(SFP interface)

Server

Converter

QE e

Phone
IPTV' LisiveN

Hinh 23. So do co ché xac thuc

3.2. M6 hinh d4u ndi thiét bi FTTH:
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DAu khach hang Tram Vién Thong Host Trung Tam
- -

A
\

LAN WAN ___
@ Infemet
/!

NAT
O/E Metro Switch R
Server Metro Switch

BRAS

Hinh 24. M3 hinh dau néi thiét bi FTTH

Tir BRAS cua cdng ty vién théng s& dugc ndi qua 1 Switch metro trung
tam dé néi dén cac Switch metro access ¢ cac tong dai. Néu Switch & 16p truy
nhap c6 sin module quang, ta ¢d thé cdm 1 SFP vao module d6 va cam thang soi
quang vao SFP. Pau khach hang can 1 converter O/E dé chuyén dbi tir quang
sang cong Ethernet va ndi vao mang LAN khéch hang.

Néu trén Switch metro access khéng c6 module quang, ta phai sir dung
thém 1 converter O/E ¢ tong dai dé chuyen doi tin higu dién ethernet tir Metro
Switch dua ra sang tin hiéu quang truyen xuéng khach hang. Tai khach hang
cling can 1 Converter O/E dé chuyén doi tir tin hiéu quang sang tin hiéu dién.

Vi cac nha cung cap dich vu FTTH thuong chi cap cho khach hang 1 dia
chi IP public, dé nhiéu nguoi c6 thé cing st dung IP public d6 truy nhap
Internet, & dau khach hang can c6 thém 1 thiét bi lam chic nang NAT server dé
chuyén d6i nhitng dia chi IP dung riéng cia mdi may trong mang LAN khach
hang thanh dia chi IP public caa nha cung cap dich vu dé di ra ngoai Internet.
Trong phan nay ta s& tim hiéu cach cau hinh cua Converter O/E, cac NAT
Server: TP LINK TL-WR542G, RRAS trén Windows Server 2003, Internet
Connection Sharing trén Windows XP

3.3. Cac thanh phan thiét bi trong mé hinh FTTH

3.3.1. Bo chuyén d6i quang — dién:
3.3.1.1. Gi¢i thiéu:

Converter quang dién AMP Fast Ethernet media converter 1a thiét bi
chuyén d6i tin hiéu dién chuan 10/100 Base-TX sang tin hiéu quang 100 Base-
FX. FE converter dugc cai dat rat d& dang va 1a y twéng cho viéc mao rong mang
Ethernet thong qua cap quang trong mang Small office/Home office (SOHO),
Fiber-to-the-Business (FTTB), Fiber-to-the-Home (FTTH) va cac chi nhanh cua
cac doanh nghiép. Media converter cho phép mo rong khoang cach caa mang
10/100Base TX Ethernet 1én dén 2 km néu su dung cap quang da mode va lén
dén 30 km néu st dung cap quang don mode.

Media converter cling bao gom la mot WDM (Wavelength Division
Multiplexing) converter, tirc la o cac chirc ndng giong nhu mot coverter chuan
nhung cong nghé WDM cho phép két hgp viéc truyén va nhan tin hiéu trén mot
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soi cap don. Nguoi ta su dung 1 cdp WDM converter (s dung budc song 1310
va 1550 nm) & hai dau cua soi cap quang don dé truyen tin hiéu.

PWR

EE——— igo pielle
R o

LK/ACT singie Moae
FDXICOL'J Sing

Fast Fiber Converter

Hinh 25. Converter AMP — Tyco Electronics

> Tin hiéu dén hién thi:
v Bén led 100: Chi thi cap mang chuan 100Mbps
v Pén PWR: Chi thi ngudn cip
v LK/ACT:  Chi thi kétndi (link) va hoat dong (action)
v FDX/COL:  Chi thi két ndi quang
3.3.1.2. Cac dic tinh co ban ciia Converter quang di€¢n
v Tuong thich hoan toan véi chuan 10Base-T, 100Base-T va 100Base-FX.

Phi hop véi ca truyén dan quang don mode va da mode.
Sir dung bo ndi SC, ST hoac MT-RJ cho 100Base-FX.
Ho tro full-duplex va hafl-duplex.

Ho tro hiéu chinh auto-polarity trén port RJ-45.

Str dung dén LED chi thi dé giam sét va theo di.

Cho phép tu @ong hoc tai 1000 dia chi MAC.

Ho tro back-pressure va flow control.

HO tro Link loss forwarding cho céc tin hiéu truyén 19i.

Két ndi cap quang 1én téi 2 km (da mode) hoac 30 km (don mode). Cong
nghé WDM chi st dung duy nhat cap don mode.

AN NN Y N N N NN

3.3.1.3. Cai dat Converter quang dién
‘ Media converter sir dung nguon dién mét chiéu 9V va dong 0,7mA, khe cam
dau Adapter & mat sau cua converter.

v' Cong RJ-45 ¢6 thé dung cap UTP hodc STP dé két noi véi he thong thict
bi dau cuoi nhu Switch, Hub, Router, may tinh,... tuy nhién khoang cach
cap khéng qua 100m.

v' Két ndi quang cho truyén dﬁq da mode thi st dung cép quang da mode
62.5/125 micron. Cho phép két noi 2 coverter ¢6 khoang cach 1én dén 2
km.

v' Két ndi quang cho truyén dan don mode thi sir dung cdp quang don mode
8/125 hogc 9/125 micron. Cho phep ket noi 2 coverter ¢ khoang cach 1én
den 30 km.
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v Converter quang dién c6 thé duoc lap dit trong rack-mountable 197 nhu
hinh sau:

Hinh 26. Converter Rack-mountable 19"
¢ Cai dat DIP-Switch

Fibre 100Mbit/s Link loss o
Switching Converter

/

S/UTP Auto-Negotiate J' l

~.

e \

S/MTUTTP 100Mbit/s Pure Converter Mode

Fibre 100Mbit/s Link loss
Hinh 27. Cai dat mac dinh DIP Switch

v S/UTP Auto-negotiation: Khi DIP-Switch 1 & vi tri OFF (up), converter
sé& thtr ty dong thuong luong véi thiét bi dau xa. Néu thiét bi dau xa khong
hd tro Auto-negotiation thi converter s& do 100Mbit/s hoic 10Mbit/s va
hoat d6ng & ché do half duplex.

100M Full-duplex: Khi DIP-Switch 1 & vi tri ON (down).

v Fiber Full-duplex: Khi DIP-Switch 2 & vi tri OFF, cong quang s& duogc
cau hinh ¢ ché @6 100Mbit/s full-duplex.

v" Fiber Half-duplex: Khi DIP-Switch 2 & vi tri ON.
GVHD TS: DBoan Hitu Chuc SVTH: Nguyén Viét Hiung Lép DTL2502
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v" Link Loss Forwarding Disable: Khi DIP-Switch 3 ¢ vi tri OFF.
v" Link Loss Forwarding Enable: Khi DIP-Switch 3 ¢ vi tri ON.

v Switch converter mode: Khi DIP-Switch 4 & Vi tri OFF, converter sé hoat
dong ¢ ché do store and forward. Trong ché d6 nay, tat ca cac frame
khéng hop 1€ s€ bi converter tir choi.

v’ Pure converter mode: Khi DIP-Switch 4 & vi tri ON, converter sé& truyén
dir liéu ngay khi né nhan duoc va dit liéu s& duogc truyén di nhanh hon.
Khi hoat dong & téc do 100M nén dé & ché do nay.
3.3.1.4. Mt s6 loai converter quang dién
Hau hét cac loai converter quang dién caa cac hiang khac nhau déu c6 kiéu
dang va cach thtic cau hinh twong ti nhau, rat d& dang cho cai dat va st dung.

Hinh 28. Céc loai Media converter cua Signamax

Hinh 29. Gigabit Ethernet va WDM Fast Ethernet TP-link converter

3.3.2. Khai niém vé Router:

~ Router la thié‘t bi mang I6p 3 ctia md hinh OSI (Network Layer). Router
két noi hai hay nhieu mang IP véi nhau. Cac may tinh trén mang phai "nhén
thie" dugc sy tham gia cia mot router, nhung doi vai cac mang IP thi mét trong
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nhitng quy tic cua IP 1a moi may tinh két ndi mang déu co thé giao tiép duoc
Véi router.

Uu diém cua Router: Vé mat vat ly, Router ¢ thé két ndi véi céc loai
mang khac lai v4i nhau, tir nhitng Ethernet cuc b6 toc d6 cao cho dén duong day
dién thoai duong dai c6 toc @o cham.

Nhurge diém cua Router: Router cham hon Bridge vi chung doi hoi nhiéu
tinh toan hon dé tim ra cach dan duong cho cac goi tin, dac biét khi cac mang
két ndi véi nhau khong cing tée do. Mot mang hoat dong nhanh cé thé phét cac
g6i tin nhanh hon nhiéu so v&i mot mang cham va cé thé gay ra sy nghén mang.
Do d6, Router c¢6 thé yéu cau may tinh gui cac géi tin dén cham hon. Mot van
dé khéc 1a cac Router c6 dic diém chuyén biét theo giao thic - tac 13, cach mot
may tinh két ndi mang giao tiép véi mot router IP thi s& khéac biét véi cach nd
giao tiép voi mot router Novell hay DECnet. Hién nay van dé nay duoc giai
quyét bai mot mang biét duong dan cia moi loai mang duoc biét dén. Tat ca cac
router thwong mai déu cd thé xa Iy nhiéu loai giao thtrc, thuong vai chi phi phu
thém cho méi giao thuc

3.3.3. Gidi thiéu Router Cisco.

3.3.3.1. So'lwrgc vé bj dinh tuyen o ‘

B¢ dinh tuyen Cisco bao gom nhi€u nén tang phan cimg khac nhau dugc
thiet ké xay dung cho phu hop véi nhu cau va muc dich sir dung cua cac giai
phap khac nhau.

~ Céc chue nang xt ly hoat dong ctia b dinh tuyén Cisco dya trén nén ting
cot 16i 1a hé dieéu hanh 10S.

Tuy theo cac nhu ciu cu thé ma mot bo dinh tuyen Cisco s& can mot 10S
c6 céc tinh nang phu hop. 10S cd nhieu phién ban khac nhau, mét so loai phan
cung méi duoc phat trién chi cé thé dugc ho trg boi cac 10S phién ban méi
nhat.

Cac thanh phan ciu thanh bo dinh tuyén

Hinh 30. CA&c thanh phdn cia bé dinh tuyén Cisco

v RAM: Gitr bang dinh tuyén, ARP Cache, fast-Switching cache, packet
buffer, va 1a noi chay céc file cau hinh cho bo dinh tuyén. Pay chinh la
noi luu git file Running-Config, chira cdu hinh dang hoat dong cua
Router. Khi ngirng cap ngudn cho bo dinh tuyén, bo nhé nay sé& tu dong
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giai phong. Tat ca céc thong tin trong file Running-Config s& bi mat hoan
toan.

v NVRAM: non-volatile RAM, 14 noi gitt startup/backup configure, khéng
bi mat théng tin khi mat ngudn vao. File Startup-Config duoc luu trong
nay dé dam bao khi khoi dong lai, cdu hinh cua bo dinh tuyén s& duoc tu
dong dua vé trang thai da luu giit trong file. Vi vay, phai thuong xuyén
luu file Running-Config thanh file Startup-Config.

v Flash: La ROM c6 kha ndng xo4, va ghi dugc. La noi chira hg dicu hanh
IOS caa bd dinh tuyen. Khi khéi @ong, bo dinh tuyén s€ tu doc ROM deé
nap 10S trudc khi nap file Startup-Config trong NVRAM.

ROM: Chura cac chuong trinh ty dong kiém tra.

AN

Cong Console: Dugc su dqu dé cau hinh truc }iép bo dinh tuyén. Téc do
dir liéu dung cho cau hinh bang may tinh qua cong COM la 9600b/s. Giao
dién ra cia cong nay la RJ45 female.

v’ Cong AUX: Puoc sir dung dé quan Iy va cau hinh cho bo dinh tuyén
théng qua modem dy phong cho cong Console. Giao dién ra cua cong nay
cling 1a RJ45 female.

v Cac giao dién:
= Cong Ethernet / FastEthernet
= Cong Serial
= Cong ASYNC

3.3.3.2. Mot sb tinh ning wu viét cia b dinh tuyén Cisco

v' C6 kha ning tich hop nhiéu chic nang xir Iy trén ciing mot san pham voi
viéc st dung cac module chtrc nang thich hgp va 1OS thich hop.

v' D& dang trong viéc nang cdp bd dinh tuyén Cisco ca vé phan mém lan
phan cing do d6 dé dang dap tmg cac nhu cau thay d6i, md rong mang,
dap (mg cac nhu cau phat trién va tmg dung cong nghé moi.

v' Tuong thich va dé dang md rong cho cac nhu cau vé da dich vu ngay cang
gia tang trén.

v Tinh bén viing, an toan va bao mat.

3.3.3.3. M@t sb bé dinh tuyén Cisco thong dung
B Bo dinh tuyén Cisco 2509
o 01 cong console, 01 AUX

o 02 cong serial toc do téi 2Mbps: két ndi leased-line, X.25, Frame
Relay...

o 01 Ethernet téc do 10Mbps giao dign AUI: can thiét co dau chuyen
RJ45/AUI khi két noi vao cac mang Switch/hub thong thuong.
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Hinh 31. Bg dinh tuyén Cisco 2501
o 01 cong Async cho phép két noi dén 08 modem V34/V90. Sir dung
mot cap ket noi Octal dé ket noi cac modem den bo dinh tuyen.
B B dinh tuyén Cisco 2501
o 01 cong console, 01 AUX

o 02 cong serial toc do toi 2Mbps: két néi leased-line, X.25, Frame
Relay...

o 01 Ethernet toc do 10Mbps giao dign AUI: can thiét co dau chuyen
RJ45/AUI khi két noi vao cac mang Switch/hub thong thuong
Cisco d ngiring san xuét cac bo dinh tuyén Cisco dong 2500.
B Bj dinh tuyén Cisco 1601
o 01 cong console

o 01 cong serial toc do t6i 2Mbps: két ndi leased-line, X.25, Frame
Relay...

o 01 Ethernet tbc d6 10Mbps giao dién AUI va RJ48 (Female Socket
for RJ45 connector)

o 01 serial slot: c6 thé sir dung cho cong Serial thi 2, card ISDN BRI

=]
(=

Hinh 32. Bg dinh tuyén Cisco 1603
B Bj dinh tuyén Cisco 1603
o 01 cong console

o 01 cong ISDN BRI giao dién S/T: két ndi ISDN toc do 2B+D, khi sur
dung ¢ Viét nam can c6 thém mot bo tiep hop NT1 dé dau noi vao
mang ISDN.

o 01 Ethernet tbc do6 10Mbps giao dién AUI va RJ48 (Female Socket for
RJ45 connector)

o 01 serial slot: c6 thé sir dung cho cong Serial, card ISDN BRI

B B dinh tuyén Cisco 1721
o 01 cong console, 01 AUX
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o 01 FastEthernet toc d6 10/100Mbps giao dién RJ48 (Female Socket
for RJ45 connector)

o 02 WAN slot: ¢6 thé sir dung cho cong Serial, card ISDN BRI...
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Hinh 33. Bg dinh tuyén Cisco 1751
B B dinh tuyén Cisco 1751
o 01 cong console, 01 AUX

o 01 FastEthernet téc d6 10/100Mbps giao dién RJ48 (Female Socket for
RJ45 connector)

o 02 WAN slot: ¢6 thé sir dung cho cong Serial, card ISDN BRI...
o 01 Voice slot: chi cho phép cam cac card voice

W Bj dinh tuyén Cisco 2600
o 01 cong console, 01AUX
o 01 Ethernet téc do 10Mbps giao dién RJ48 (Female Socket for
RJ45 connector)
o 02 serial slot: ¢d thé str dung cho cong Serial, card ISDN BRI, card
voice...

o 01 network module slot: c6 thé st dung module Async,
Sync/Async, Channelized E1, PRI ...

A Eq'—t
10M100BaseT ) — Awdlary g
Etherreal 01 port (RS0 }
{FL-45) 101 0BaseT '

Etharnet (W) Console
(Pul-45) poet {RU-45)

Hinh 34. Bg dinh tuyén Cisco 2621

B B¢ dinh tuyén Cisco 2621
o 01 cong console, 01AUX

o 02 FastEthernet toc do 10/100Mbps giao dién RJ48 (Female Socket for
RJ45 connector)

o 02 serial slot: ¢6 thé sir dung cho cong Serial, card ISDN BRI, card
voice...
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o 01 network module slot: ¢6 thé sir dung module Async, Sync/Async,
Channelized E1, PRI ...

B Bo dinh tuyén 3620
o 01 cong console, 01AUX
o PCMCIA slot

o 02 network module slot: c6 thé st dung module Async,
Sync/Async, Channelized E1, PRI, Ethernet/FastEthernet, Voice,
VPN ...

o Khi két ndi voi mang LAN can thiét c6 mot Network module c6
cong Ethernet/FastEthernet

Hinh 35. Bg dinh tuyén Cisco 3661
B B§ dinh tuyén 3661

o 01 cong console, 01AUX

o PCMCIA slot

o 01 FastEthernet téc d6 100Mbps

O

06 network module slot: c6 thé st dung module Async,
Sync/Async, Channelized E1, PRI, Ethernet/FastEthernet, Voice,
VPN ...

o 02 module ngudn, hd tro va du phong 1an nhau, dam bao vé mat
cung cap nguon dién cho bo dinh tuyén. C6 thé thay thé module
ngudn ma khong can phai tat dién toan bo bo dinh tuyén.

Cac bo dinh tuyén Cisco thdng dung duoc gidi thidu ¢ phan truéc hau hét 1a
c6 kién tric module trir bo dinh tuyén 2500 da khong duoc tiép tuc san xuét.

Ngoai cac b¢ dinh tuyen c6 kien triic module da duoc biét, con ¢d céc bo dinh
tuyén khéc:

v' 1600: 1601, 1602, 1603, 1604, 1605
v' 1700: 1710, 1720, 1721, 1750, 1751, 1760
v/ 1800: 1801, 1802, 1803, 1811, 1812, 1841.

v’ 2600: 2610, 2160XM, 2611, 2611XM, 2612, 2613, 2620, 2620XM, 2621,
2621XM, 2650, 2650XM, 2651, 2651XM, 2691

v’ 2800:
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v' 3600: 3620, 3631, 3640, 3661, 3662
v’ 3700: 3725, 3745

v' 4500:

v TXXX:
v o

3.3.4. Modem Quang HTSV P5V1

3.3.4.1. Md ta san pham

|
I ’

Hinh 36. Modem quang HTSV P5V1

Trang

Tén dén thai Y nghia
Tat Ban chua cam ngudn vao modem
PWR - ~ 2 P
Sang Ban da cam nguon vao modem
Sang Modem dang khai dong hoac c6 thé ¢ 10i
SYS Nhay Modem dang hoat dong binh thuong
Tat Modem ¢ 15i phan cang
WLAN Tat Khong c6 thiét bi wireless két ndi dén modem
Nhay Chtrc nang wireless dugc bat
Tt Khong cd thiét bi ndi vao cong tuong ung cua
modem
WAN, 1- Sang Co6 thiét bi ndi vao cong tuong tng cia modem
4 nhung khong hoat dong
Nhay C6 mot thiét bi dang hoat dong ndi vao cong tuong

rng cua modem

3.3.4.2. Cau hinh truy nhap Internet
Budc 1: Truy nhap vao modem
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G6 vao dia chi http://192.168.1.1 dé truy nhap vao modem. Man hinh dudi
day xuat hién, nhap admin cho ca username va password dé vao giao dién dicu
khién.

Budc 2: Cau hinh WAN:

21
=
{5‘.
R
TR-LIME Wirsless Router WRS41G/5426
User name: [€ sdmn =
Passward: [
¥ Remember my password
oK I Cancel

e Céu hinh sir dung Static IP:
e Cau hinh Sir dung DHCP.

e Chu hinh st dung PPPoE: str dung User/Pass dé cAu hinh

HTSV Gateway Network Management
#-L1 Information )
=1 Wizard « WAN Setting
H"aﬁNEMOrk Management MAT / Bridge Mode Mode 1:2 WAN & 3 LAN ~
lD WAN Setti After you switch between Bridge and NAT mode,
LAN Setting please clear up your ARP table by using the "arp -d’
-1 Static Route " WAN Port 1P Assignment @ Static IP @ DHCP © PPPOE N
) NAT Host Name |FI'|'X | . |Gatewa'_.f |
-3 Packet Filter IP Address
-3 URL Filter Subnet Mask 255.255.255.252 ~
-0 uPnP Default Gateway
~1) DDNS Static IP MTU bytes
-0 ?NMP Static IP MRU bytes
#{1 Switch Management )
=1 Switch Manitar Frimary BNS Server
=01 SIp Management Secondary DNS Server
=1 VolP Management \hPing from WAN Allowed J
=1 Management
-1 Save & Logout

HTSV Gateway Network Management
= Information
= Wizard « WAN Setting

=3 Network Management

NAT / Bridge Mode

Mode 1:2 WAN & 3 LAN

=1 SIP Management
=1 VolP Management
=1 Management

-3 Save & Logout

e IO OO e O e OO

GVHD TS: Boan Hitu Chuc

D

1 WAN Setting After you switch between Bridge and NAT mode,
-1 LAN Setting please clear up vour ARP table by using the "arp -d’
-1 Static Route fWAN Port IP Assignment © StaticIP © DHCP © PPPOE )
-1 NAT Host Name |FI'I'}{ | . |Gatewa',o' |
-1 Packet Filter DHCP MTU bytes
D URL Fiter DHCP MRU bytes
g UPnP Set DNS server @ Manually © Automatically
DDNS Primary DNS Server
-1 SNMP
) Secondary DNS Server
<"1 Switch Management Sine From WAN e
. . ing from Allowe
71 Switch Monitor \& 4

SVTH: Nguyén Viét Hiung Lép DTL2502
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HTSV Gateway Network Management
&L Information _
&1 Wizard +« WAN Setting
B3 ment NAT / Bridge Mode Mode 1:2 WAN &3 LAN
-] WAN Setti After you switch between Bridge and NAT mode,
LAN Setting please clear up your ARP table by using the "arp -d
-1 Static Route {WAN Port IP Assignment © StaticIP © DHCP @ PPPOE )
B NAT Host Name |FI'I'}{ |.|Gatewa'_.f |
{1 Packet Filter PPPOE Username
-0 URL Filter PPPoE Password
-0 uPnP Max Idle Time seconds.
-0 DDNS PPPOE MTU bytes
o SNMP PPPOE MRU bytes
®{1 Switch Management _
&0 Switch Monitor Sét DNS server @ Manually © Automatically
B0 SIP Management Primary DNS Server
=0 VolP Management Secondary DNS Server
@] Management \Ping from WAN Allowed J
~[1 Save & Logout

Buéc 3: Cau hinh Lan

HTSV Gateway Network Management
] Information + LAN Settings
(] Wizard
= Network Management LAN IP Address
0 WAN Setting Subnet Mask 255.255.255.0 «
0 LAN Setting DNS Proxy Enable
U Stafic Route
O NAT + DHCP Server Settings
0O Packet Filter
0 URL Fiter DHCP Server Enable
O upPnP Assigned DHCP IP Address  Start IP:192.168.0.
03 DDNS End IP:192.168.0.
D snup DHCP IP Lease Time seconds (60..864000)
=1 Switch Management
{1 Port Configuration
0 Bandwidth Control
0 Configure VLAN + DHCP Static Map
0O IGMP Contral
1 Switch Monitor Description
-3 P Maragemert ] | — =
1 VolP Management 00:1F:38:A6:7A:72 192.168.0.100 PC OF MINH [Eatit ] Delete ]
#1 Management
-[3 Save & Logout + DHCP Client List
Hostname Expire Time

Budc 4: Cau hinh NAT
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HTSV Gateway Network Management
=] Information
=7 Wizard + NAT Setting
E3 Network Management
~{3 WAN Setting

LAN Sefting DMZ Enable
Static Route DMZ LAN IP 152.168.0.100
NAT DDOS Protection [C] Enable

Packet Filter
L me L Submit J
UPnP
DDNS
SNMP
B3 Switch Management
-1 Port Configuration
-~ Bandwidth Control

Network Address Translation Enable

DoODDDDD D

s Virtual Server Mapping

WAN Port Protocol

- L
D Configure VLAN o L1 Tee L insert JChange]

0O IGMP Control Enable 3389 TCP 192.168.0.100 3389 [Edit | Delete |
{1 Switch Monitor
+( S|P Management % Port Trigger
7 VolP Management
#-{] Managemenl Enable Trigger Port Trigger Type Public Port Public Type

[ Save & Logout B 1 TCR v [ TCe - [Insert [ Change]

e e [

3.3.5. Switch/Hub
3.3.5.1. Hub

Hinh 37. Mgt thiét bi Hub

Hub duoc coi 1a mot Repeater c6 nhiéu cong. Mot Hub c6 tir 4 dén 24
cong va c6 thé con nhiéu hon. Trong phan I6n cac trudng hop, Hub dugc sir
dung trong cac mang 10BASE-T hay 100BASE-T. Khi c4u hinh mang la hinh
sao (Star topology), Hub dong vai tro la trung tim cua mang. V6i mot Hub, khi
thong tin vao tir mot cong thi sé dugc dua dén tat ca cac cong con lai.

Hub co 2 loai la Active Hub va Smart Hub. Active Hub la loai Hub duoc
dung phé bién, can dugc cip ngudn khi hoat dong, duoc sir dung dé khuéch dai
tin hiéu dén va cho tin hiéu ra nhitng cong con lai, dm bao muc tin hiéu can
thiét. Smart Hub (Intelligent Hub) c6 chtic ning tuong tu nhu Active Hub,
nhung c6 tich hop thém chip c¢6 kha ning tu dong do I8i - rat hitu ich trong
truong hop do tim va phat hién 16i trong mang.
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3.3.5.2. Switch

———

Hinh 38. Mgt thiét bi Switch

Switch d6i khi dugc md ta nhu 1a moét Bridge c¢6 nhiéu cong. Trong khi
mot Bridge chi c6 2 cong dé lién két dugc 2 segment mang véi nhau, thi Switch
lai c6 kha ning két ndi duoc nhiéu segment lai voi nhau tuy thudc vao sé cong
(port) trén Switch. Ciing gidng nhu Bridge, Switch ciing "hoc" théng tin cua
mang théng qua cac goi tin (packet) ma né nhan duoc tir cac may trong mang.
Switch sir dung cac thong tin nay dé xay dung lén bang Switch, bang nay cung
cap thong tin giup cac goi thong tin dén dang dia chi.

Ngay nay, trong cac giao tiép dir liéu, Switch thuong c6 2 chirc ning
chinh 1a chuyén cac khung di liéu tir ngudn dén dich, va xay dung cac bang
Switch. Switch hoat dong & téc dd cao hon nhiéu so véi Repeater va co thé cung
cap nhiéu chirc ning hon nhu kha nang tao mang LAN ao (VLAN).

3.4. Cau hinh Modem hé tro FTTH va trén Windows Server:

3.4.1. Cau hinh TP LINK TL-WR542G:
3.4.1.1. M0 ta san pham:

Mt trudc cia san pham
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Tén Tran , -
dén thas Y nghia
PWR Tat Ban chua cam nguén vao modem
Sang Ban da cam nguon vao modem
Sang Modem dang khai dong hoic cé thé cd 15i
SYS Nhay Modem dang hoat dong binh thuong
Tat Modem c6 15i phan cting
WLA Tat Khong c6 thiét bi wireless két ndi dén modem
N Nhay Chtre nang wireless duoc bat
Tat Khong c6 thiét bi ndi vao cong twong ng ciia modem
WAN Sang C6 thiét bi ndi vao cong twong (ng cua modem
1-4 nhu’r,lg khéng hoa‘F dong I
' Nhay CO mot thiet bi dang hoat dong noi vao cong tuong
rng cua modem

Mt sau ciia san pham

GVHD TS: Doan Htu Chuc
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Tén cong Y nghia
POWER O cam ngudn 9V
1-4 4 cong két ndi LAN
WAN cong két n6i WAN
RESET Nt nay dé reset lai modem
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3.4.1.2. Lat a3t va két ndi cho Modem:

. I—_HM_J 7
— o wewww . ©_—

$— T WAN
To LAN

Swi :arH....h-{ N ;a!’i"‘ -.F?E;“
I______EIETI______iJEEI] IS
i =T i a i | | 1
i e e ey "ren:rESF \\

x0OSL. Cable. Ethernast

3.4.1.3. Cau hinh Modem
v Budc 1: Truy nhap vao modem

Pianh vao dja chi http://192.168.1.1 dé truy nhap vao modem. Man hinh du6i
day xuat hién, danh admin cho ca username va password dé€ vao giao dién diéu
khién.

Lonneck bo 192, 168.1.1

TR-LIME Wirsless Rouber WRS41G5426

Lser nafme: |ﬁ admn j
Password: o
[v Ramember my password

[ o« | concn |

v' Budc 2: Trong phan Network/ LAN, kiém tra lai dja chi IP 12 192.168.1.1,
subnet mask: 255.255.255.0.
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erwith eXtended Range™

54M
Wireless Router LAN
Model No.:

TL-WR541G / TL-WR542G

. MAC Address: 00-1D-0F-ES-BE-BO
--- Basic Settings - IP Address: 19216811
: Subnet Mask: 262662650 W

Sawve

+
--- Advanced Settings
L
L
L

L

--- Maintenance ---
L

v' Budc 3: Trong phan Network/ WAN, chon:

> WAN connection type: Static IP
IP address: Dia chi IP do buu dién cap

Subnet Mask: Mit na mang do buu dién cung cap
Default Gateway: Do buu dién cap
MTU Size: Pé mic dinh 13 1500 byte

» Primary DNS: 203.62.0.181

» Secondary DNS: 203.162.4.1

TP-LINK irelessiRButemyith eXtended Range™
54M
Wireless Router WAN
Model No.:

TL-WRS41G / TL-WR542G

WAN Connection Type: | Static IP - |

--- Basic Settings -

- IP Address: 222 252,25 66
. Subnet Mask: 255.256.265.0
Default Gateway: 2ez.zhe 2kl (Optional)

L

=== LIRS D ) BT === MTU Size {in bytes): 16800 (The defaultis 1500, do not change unless necessany.)

Primary DNS: 203.162.0.181 (Optional)
Secondary DNS: 203.162.4.1 (Optianal)

--- Maintenance ---

+

v' Budc 4: Trong phan Wireless/ Wireless Settings, chon:

o SSID: WIFI_VDC
o Region: Viet Nam
o Channel: 6
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Mode: 54 Mbps (802.19)

Panh diu vao phan: Enable Wireless Router Radio

Panh dau vao phan: Enable SSID Broadcast

Panh dau vao 6: Enable Wireless Security

Security Type: WEP

Security Option: Automatic

WEP Key Format: Hexadecimal

Key Selected:

= Keyl: Chon password dé cho may tinh truy nhap vao mang
wireless

= Key Type: 64 bit

O O O O O O O O

Wireless Settings

SsiD: WIFI_wDC
Region: YWiet Mam -
Warning: Ensure you select 3 correct country tao conform local [aw.

Incarrect settings may cause interference.

Channel: G ~

Mode: Sdbdbps (B02.11g) w

Enable Wireless Router Radio
Enahle 351D Broadcast
[] Enahle Bridges

Enable Wireless Security

Security Type: WEP -
Security Option: Automatic -
WEP Key Format: Hexadecimal  «
Key Selected WEP Key Key Type
Key1: & albZciddef Bahit ~
Key 2 Disahkled ~
Key 3 Dizahkled ~
Key 4 Disahbled ~

3.5. Cu hinh NAT sir dung RRAS trén Windows Server 2K3:

3.5.1. M hinh d4u nbi véi cong ty vién thong:
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DAu khach hang Tram Vién Théng Host Trung Tam
-—

A
\/
A
\/

NIC 2:
Public IP

Windows 2K3  O/E
Server

O/E Metro Switch

% Mo hinh dau néi cac thiét by tai khach hang

IP: 192.168.1.12 IP: 192.168.1.13 IP: 192.168.1.14
Mask: 255.255.255.0 Mask: 255.255.255.0 Mask: 255.255.255.0
GW: 192.168.1.1 GW: 192.168.1.1 GW: 192.168.1.1

C';t;t>

IP: 192.168.1.10 IP: 192.168.1.11
Mask: 255.255.255.0 Mask: 255.255.255.0
GW: 192.168.1.1 GW: 192.168.1.1
r .
4+ Budc 1:

Trén Windows Server, vao Control Panel/ Administrative Tools/ Routing and
Remote Access:
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Mame = | Size | Tyvpe | Drate Modified | Aktri
%Certiﬁcatinn Authority ZKE Shortcut 412212002 10:05 PM A
Cluster administrator ZKE Shortcat 42212009 10:03 PM &
@Cnmpnnent Services ZKE Shortcut 42212009 10:01 PM A
@Cnmputer Management ZKE sShortcut 42212009 10:20 PM A
Efﬁ Configure Your Server Wizard 2KE sShortcuk 42212009 10:05 PM A
Data Sources (ODBC) ZKE Shortcut 42212002 10:05 PM A
EE Distributed File System ZKE Shortcut 412212009 10:05 PM A
Event Yiewer ZKE Shortcut 42212009 10:05 P A
%Licensing ZKE Shortcut 42212009 10:05 PM A
@ Local Security Policy ZKE Shortcut 42212009 10:05 PM A
= fl Manage Your Server ZKE Shortcut 42212009 10:05 PM A
&Micrnsnﬂ: JMET Framework, 1,... ZKE Shortcut 42212002 10:02 PM A
&Micrnsnﬂ: MET Framework 1.... 2KE shortcut 412212009 10:02 PM &
gl‘detwnrk Load Balancing Mana. .. ZKE Shortcut 42212009 9:59 PM A
ﬁlﬂerfnrmance ZKE sShortcut 42212009 10:05 PM A
E‘!Remute Desktops ZKE Shortcut 42212009 10:01 PM A
I ¥R outing and Remote Access ZKE Sharteut B/4/2009 2:09 PM A
%Services ZKE Shortcut 412212009 10:05 PM A

+ Budc 2:

Trong man hinh Routing and Remote Access, kich chudt phai vao SERVER,
chon Configure and Enable Routing and Remote Access.

5 Routing and Remote Access o ] 1|

File  Action Wew Help
pu— | % | 2
E_ Routing and Remote Access SERYER. (local)
% Server Stakus ;I
__ Vitolooma o Dooting gnd Remote Access
Configure and Enable Routing and Remote Access )
T e 55 provides secure remote access to
All Tasks ¥ gBoocess to configure the following:
Yiew y [ween two private networks,
lo CUPMY gateway.
Delete
= server,
Refresh
Btion (MAT).
Properties
Help
To add a Routing and Rernote Access server, on the Action menu,
click Add Server.
Foar more information about setting up Routing and Rermote Access
server, deployment scenarios, and troubleshooting, see Help,
=

|C0nFigures Routing and Remote Access For the selected server | |

+ Buoc 3: Trong man hinh Routing and Remote Access wizard/
Configuration, danh dau vao nut Network address Translation (NAT):
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Routing and Remote Access Server Setup Wizard

Configuration .
“rou can enable any of the following combinations of services, or you can &J

custamize thiz server.

" Remate access [dialup or WPM]
Allow remote clients to connect to thiz server through either a dial-up connection or a
zecure Yirtual Private Metwork: PR Intermet connection.

&+ Nebwork, address translation [MAT 1
Allow internal clients to connect to the [nternet uging one public IP address.

£ Wirtual Private Mebwaork [WPN] access and MAT
Allow remote clients to connect to this zerver through the Internet and local clients to
connect to the Internet using a single public [P address.

{~ Secure connection bebween bwo private netwarks
Connect this netwark, to a remote netwaork, such az a branch office.

£ Custom configuration
Select any combination of the featuresz available in Routing and Remate Access.

For more information about theze oplionz, see Bouting and Bemote Accezz Help.

< Back I Hest » I Cancel |

+ Budc 4. Trong phan NAT Internet Connection, chon card mang public 1a
card mang noi vao converter quang O/E.

Routing and Remote Access Server Setup Wizard

NAT Internet Connection .
You can select an exizting interface or create a new demand-dial interface faor %

clignt computers to connect to the [nternet.

¥ Lse this public interface o connect to the Intamet:

Mame | Dezcription | IF Address

Local Area Connection Realtek ATLE139Fa.. 19216811
an 2 Intelln] PROAO0YE 76 20

" Create a new demand-dial interface to the Intemet

& demand-dial interface iz activated when a client uzes the Intermet. Select thiz
option if thiz server connectz with a modem or by uzing the Point-to-Paint Protocaol
over Ethernet. The Demand-Dial Interface “Wizard will start at the end of thiz wizard.

[ Enable security an the selected interface by setting up B asic Firewall.
B azic Firewall prevents unauthorized users fram gaining access to thiz zerver
through the [nternet.

For mare information about nebwork, interfaces, see Bouting and Femaote Access Help.

< Back I Mest = I Cancel |

£ Bud6c 5: Trong phan Completing the Routing and Remote Access Server
Setup Wizard, ta s& xem lai cau hinh NAT vura lam tir dau dén gio. Kiém
tra lai, néu moi thir da dang, chon Finish dé hoan thanh céng viéc.

3.6. Cau hinh NAT sir dung Internet Connection Sharing trén WindowsXP:

3.6.1. M hinh d4u ndi véi cong ty vién thong:
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Dau khach hang Tram Vién Théng Host Trung Tam

o —
— — —
. O/E O/E Metro Switch /Ic
Windows XP Metro Switch

v/ Mo hinh dau néi cac thiét bi tai khach hang:

IP: 192.168.1.12 IP: 192.168.1.13 IP: 192.168.1.14
Mask: 255.255.255.0 Mask: 255.255.255.0 Mask: 255.255.255.0
GW: 192.168.1.1 GW: 192.168.1.1 GW: 192.168.1.1

4

O/E
—

T

IP: 192.168.1.10 IP: 192.168.1.11
Mask: 255.255.255.0 Mask: 255.255.255.0
GW: 192.168.1.1 GW: 192.168.1.1

v' M0 ta dau néi:

St dung 1 may tinh cai Windows XP dé 1am may chui chia sé mang
May tinh nay st dung 2 card mang, 1 két ndi vao Switch mang LAN
khéach hang, 1 két ndi v&i converter quang dién.

Card mang két nbi vao LAN dong vai trd 1a gateway ciia cac may tinh
trong mang nén cadc may tinh trong mang s€ chon IP cta card nay lam
Default Gateway.

» Card mang ket noi vao converter s€ két noi ra Internet nén s€ gan dia
chi IP public.

vV VYV

3.6.2. Cac budc thye hién:
< Buoc 1:

KI'Ch Chuét vao Start/ Connect to/ Show all connection. Kich dup chudt trai
vao ket noi mang ra converter O/E.
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- Local Area Connection Status

Genreral | Support

Connection
Shatuz Connected
D uration: 0E:55:10
Speed: 100.0 Mbps
Lactivity
'3 '
Sent i 1 Feceived
==
Packets: 232837 404,037
[ Properties ] [ Dizable ]

Cloze

< Buoc 2:

Kich chugt trai vao Properties roi chon phan Advanced:

& local Area Connection Properties - Local Area Connection Properties
General | Advanced General | Advanced |
Connect using: "windaws Firewall

‘ IR oadcomible LK () lEa=tktheme ‘ Pratect my computer and netwark. by limiting

of preventing access to thiz computer from

Thiz connechion uzes the following ikems: the Internet
SQDS Packet Scheduler L | C ior Shari
“~ Microsoft TCP/IP version 6 ntemet Connection shanng
T NwLink MetB10S i [ Ao ather nebwork, uzers ba connect through this

= NwwdLink IP%/S PR /M etBI0S Comoatible Transoort Prot computer's Internet connection
< | |

’ Install... ] ’ Uninztall

Description
Enables thiz computer to log on to Mefs'are zervers and
access their resources.

Learn mare about |nternet Connection
Sharing.

Show icon in notification area when connected

] Motify me when this connection has limited or no connectivity
If you're not sure how to zet these properties, use

the Network Setup \Wizard instead.

aK ] [ Cancel

QK ] ’ Cancel

< Budc 3:
Trong phan Advanced, danh ddu vao Allow other network users to connect
through this computer’s Internet connection.
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General  Advanced |

r~'windows Firewall

Frotect my computer and netwark. by limiting Sethings... |
of preventing access to this computer from

the Internet

i  Internet Cannection Sharing
V' Allow other network users to connect through this

computer's [nternet connection

[ Al other network ussrs o contral or disable the
shared Intemet connection

Learn more about Internet Connection Settings... |
Sharing.

If you're not sure how to set these properties, use
the Metwork Setup Wizard instead.

()8 Cancel

< Budc 4:
Sau khi cau hinh xong ta s& thay trén bang trang théi cia két ndi ¢6 hinh ban
tay do 2 may tinh thé hién ket noi nay da duoc chia sé dé céac thanh vién khac
cung dung.

General | Suppg[[l
r— Connection
Status: Connected
Dhuration: 00:08:25
Speed: 100.0 Mbps
— Achivity
Sent — q —— Received
> 1
bz
Packets: a0 I 1]
Froperties I Disable |

| Cloze |
<~ Budc 5:

Thiét lap dia chi IP cho card két néi Internet. Vi du ta duoc buu dién cép 1
dia chi IP ngoai nhu sau:

o IP address: 222.252.15.70
o Subnet Mask: 255.255.255.0
o Gateway: 222.252.15.1

Ta c0 thé cau hinh nhu duéi day:
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Internet Protocol {TCP/IP) Properties

General

Yaou can gek IP settings assigned automatically iF vour network supparts
this capability, Otherwise, vou need to ask yvour network administrator
for the appropriate IP settings.

" Cbtain an IP address aukomatically
—I{% Use the following IP address:

IF address: |22z 252 .15 . 70
Subriet maski IEREEE
Default gateway: |22z 252,15 . 1

| Cbtain DNS server address automatically

—{% Use the following DMS server addresses:

Preferred DNS server: I 203,162, 0 .11

Alternate DMNS server: | 205 . 162 . 4 1|

Advanced. .. |
o4 I Cancel |
<= Budc 6: Cau hinh dija chi IP cho card mang ndi véi LAN khach hang
Gia st khach hang mudn st dung dai dia chi IP: 192.168.1.x

General |

You can get P settings assigned automaticaly if your netwaork supports
this capability. Otherwise, you need to ask vour netwark administrator for
the appropriate P zattings.

{" Obtain an |P addiess automaticaly
{* Jse the following P address:

|P addrezs: 1921681 .1

Subnet mask: | 2hh 285 . 285, 0
[refault gateway: | . ..

") ([btain DS serven addiess automatizally

{¥ Use the following D5 server addresses———————————————

Prefered DMS server: 3120 .M
Alternate DNS server: 03,162, 0 18

Advanced... |
OF. | Canicel |
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3.7. Ciu hinh Router Cisco

3.7.1. M ta thiét bj:

3.7.2. Cau hinh sir dung Internet:

v/ Cau hinh st dung Static IP.
v" Cau hinh sir dung PPPoE: Username/Password.

#Cdu hink bdo mat truy nhap#
Router=enable

Router#config t
Router(config)#hostname FTTH
FTTH({config)line consale 0
FTTH(config-line)password cisco
FTTH{config-line)login
FTTH(config)line vty 0 4
FTTH({config-line)password cisco
FTTHi{config-line)login
FTTH(config-line)exit
FTTH(config)enable secret cisco
FTTH({config)service password-encryption

4Cdu hinh céng Fal/0%
FTTH{config)#interface fa0/0
FTTH(config-if)decription “Connect to ISP”

FTTH{config-if)ip add 113.160.16.2 255.255.255.252

FTTH(config-if)ip nat ouside
FTTH{config-if)duplex auto
FTTH(config-if)no shutdown
FTTH{config-if)exit

#Céu hinh bdo mdt truy nhip#
Router=enable

Router#config t
Router(config)#hostname FTTH
FTTH(config)line console 0
FTTH(config-line)password eisco
FTTH(config-line)login
FTTH(config)line vty 0 4
FTTH(config-line)password cisco
FTTH(config-line)login
FTTH(config-line)exit
FTTH(config)enable secret cisco
FTTH(config)service password-encryvption

#Cdu hinh céng Fal/0%

FTTH(config)#interface fa0/0
FTTH(config-if)decription “Connect to [SP”
FTTH(config-if)pppoe enable

FTTH(config-1f) pppoe-client dial-pool-number 1
FTTH(config-if)duplex auto

FTTH(config-1f)no shutdown
FTTH(config-if)exit

# Cdu hinh céng Fa0/1%
FTTH(Config)#interface FastEthernet(/1

3.7.3. Kiém tra, chay thir
3.7.3.1. Lénh ping va y nghia ciia cac thong so tra vé

&Cdu hink cong Fa0/T#

FTTH(Config)rinterface FastEthernet0/1
FTTH(Config-if)ip address 192.168.1.1255.255.255.0
FTTH(config-iDip nat inside

FTTH(Config-if)duplex auto

FTTH(Config-ifyno shutdown

FTTH(Config-iexit

#Cdu hinh DHCP#

FTTH(Config)ip dhcp pool FTTH_line
FTTH(dhep-config)network 192.168.1.0255.255.255.0
FTTH(dhep-config)dns-server 203.162.0.181203.210.0.11
FTTH(dhep-config)default-router 192.168.1.1
FTTH(dhep-config)exit

£Céu hinh dinh twvén#

FTTH(config)#ip http authentication local

FTTH(config)#ip route 0.0.0.0 0.0.0.0 113.160.16.1

FTTH(config)wip nat inside source list 101 interface FastEthernet0/0 overload
FTTH(config)#access-list 101 permitip 192.168.1.0 0.0.0.255 any

FTTH(Config-if)ip address 192.168.0.1 255.255.255.0
FTTH(Config-if) ip nat inside

FTTH(Config-if) ip tep adjust-mss 1452
FTTH(Config-if)duplex auto

FTTH(Config-if)no shutdown

FTTH(Config-if)exit

4Céiu hinh Dialer#

FTTH(config)interface Dialer]

FTTH(config-if)ip address negotiated

FTTH(config-if)ip nat outside
FTTH(config-if)encapsulation ppp

FTTH(config-if)ip tep adjust-mss 1452
FTTH(config-if)dialer pool 1

FTTH(config-if)ppp authentication pap callin
FTTH(config-if)ppp pap sent-username <username= password
<password=

4 Dinh tuyén
FTTH(config)#iproute 0.0.0.0 0.0.0.0 Dialer1
FTTH(config)#ip nat inside source list 101 interface Dialer] overload
FTTH(config)#access-list 101 parmitip 192.168.0.0 0,0.0.255 any
FTTH(config)#access-list 102 deny 1ip any any
%
)

FTTH(config)#access-list 102 deny ip 192.168.1.0 0.0.0.255 any
FTTH(config)#dialer-list 1 protocol ip permit

C:\Users\Pham Ngoc Diep>ping 203.162.130.180
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Pinging 203.162.130.180 with 32 bytes of data:

Reply from 203.162.130.180: bytes=32 time<ims TTL=127
Reply from 203.162.130.180: bytes=32 time<ims TTL=127
Reply from 203.162.130.180: bytes=32 time<lms TTL=127
Reply from 203.162.130.180: bytes=32 time<lms TTL=127

v’ Thit nhat byte = 32. Nghia 1a goi tin ping dén host c6 kich thudc 1a 32 byte

V' Thir hai time <Ims c6 nghia la khi ban giri 1énh ping di dé kiém tra xem host
do6 c6 dang hoat dong khong va host ma ban p1ng dén dang hoat dong nén nd

c6 tra 10i vé va thoi gian tra 101 tir host ban ping dén 13 :1ms. Vi n6 khong
phai di qua céc route nén thoi gian nho.

v Thir ba TTL 1a Time To Live c6 nghia 1a thoi gian song cta goi tin. Mdi khi
g01 tin di qua mot route nd s€ bi giam di mot don vi. Khi gié tri cia TTL
giam dén bang 0 ma goi tin van chua dén dia chi can dén no sé bi huy. Gia tri
ban dau ctua TTL 1a 128. Do 2 host cia ban trong ciing mot mang LAN nén
TTL cta ban van 1a 128.

3.7.3.2. Lénh tracert va y nghia cac thong sé

C:\Users\Pham Ngoc Diep>tracert ngoisao.net
Tracing route to ngoisao.net [118.69.251.3]
over a maximum of 30 hops:
1 <Ims <Ims <1ms 192.168.92.1
2 1ms 1ms 1ms ktm.vnn.vn[203.162.175.193]
3 1ms 1ms 1ms ktm.vnn.vn[203.162.175.130]
4 1ms 1ms 1ms static.vdc.vn [123.30.63.61]
5 1ms 1ms 1ms static.vdc.vn [123.30.63.94]
6 1ms 1ms 1ms 203.162.248.62
7 24ms 24ms 24 ms 210.245.15.142
8 23ms 23ms 23 ms 118.69.253.234
9 27ms 23ms 26ms 118.69.253.86
10 24ms 24ms 24ms 118.69.241.133
11 23ms 23ms 23 ms 118.69.251.3
Trace complete.
C:\Users\Pham Ngoc Diep>
v’ Ta tracert dén trang web : ngoisao.net biét dugc IP web:118.69.251.3
v Biét duoc dudng di dén website ngoisao.net qua bao nhiéu hop va thoi
gian dé di qua duoc hop do.
v’ Kiém tra téc do:
e Kiém tra toc d0 trong nudc: Pang nhap web: 203.162.0.210
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@ Speedtest net Mini Bandwidth Speed Test - Nozilla Frefox WL R TR

Tiptin Chinhsia Hiénthi Luocsy Danhdiy Céngey Trogiup

“ . C n httpe//2031620.201 3 -

Véo nhigu nhat Bt d3u Tin mai SALE OFF -Thei trang

Speedtest.net Mini Bandwidth Speed...

SPEEDTESTNET

di ligu tir 203

Kiém tra toc d6 di qubc té theo mot hudngeu thé: Pang nhap web:

speedtest.net
@ Specatestner - The Global Brosdband Speed Text - Mosia Firerox e T . M. e

Isptin Chinhsia Hiénthi Luocsi Danhdiy Céngeu Trogiup

“ - C 72 @ hitp/speedtestnet g 3

Vo nhigu nhat | Bét 83u Tin mdi SALE OFF -Thai trang

@ Speedtestnet - The Global Broadban...

World Results Your Results Your Summary
£ settings help adout contact l 3
Test your connection. Get Chrome
Then, get a fast web browser. by

acn by Google >

24x7 Support, Unblock
VOIP F >

Gowt Controls

5% 1,476,032.16¢

Rate Your ISP
Test the speed of your

WAlhAat in CrAandbtant nAtD internet connection with
Dang tai di fiéu tir speedtest.net

/‘ . ’ 12 AM
o . ®  5A3/2010
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v

Luoe st Danh dy

Congeu Tro giug
v C X Y @ buppeedtestney o ~

£ Vaonhigunhst  Bitdsu m Tnmdi (=) SALE OFF -Théi trang ...

@ Speedtest.nct - The Global Broadban... |+

TEST.NET wort s Your Results Your Summary

- " - — S PINGTESTNET:

Test your connection.
Then, get a fast web browser.

Acs oy Google
ven

24x7 Suppon. Unblock
VOIP Fast Setup. No
Gont Controls

&S PING 140ms ww SECOGUEN. Com

ideal for ADSL2+ link
installation maintenance
verify ADSL performance

rorw 2antar com o

Polycom Vienam
Transition Systems
Vietnam 1a nha phan phés
ddc quydn

net 1 Test
Test the speed of your
inteme connection with
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CHUONG 4: PO KIEM CHAT LUQNG - PHAN TiCH XU LY LOI
4. Po kiém — phan tich

4.1. Cac yéu tb gay suy hao tin hiéu

4.1.1. Suy hao s¢i quang

Khi xtr Iy dwong cdp quang, mot trong nhitng yéu t6 dé xac dinh nguyén nhén
gay loi la mac suy hao.

Suy hao s¢i quang la su suy giam tin hi¢u trong qua trinh truyén dan trong soi
quang, don vi tinh 12 dB/km. C6 nhiéu yéu té gay ra suy hao soi quang nhu suy
hao do ban chat s¢i quang, do ché tao soi, do phan xa, suy hao do udn cong, do
moi han, do bd noi.

4.1.2. Suy hao trén tuyén quang
MOi loai soi quang c6 chuan suy hao riéng.

S Loai s¢i quang Buéc song (nm) Mikc suy hao cho phép
TT (dB/km)

1 Single Mode 1550 0.2

2 Single Mode 1310 0.35

3 Multi Mode 1300 1

4 Multi Mode 850 3

4.1.3. Suy hao tai méi han
Suy hao 0.05 dB cho 1 méi han hé quang

Suy hao 0.1 dB cho 1 méi han co khi

4.1.4. Suy hao tai cip két ndi — connector
Suy hao 0.2 — 0.5 dB cho 1 cip ghép ndi connector

Suy hao 3.5 dB cho 1 téi 2 bd chia quang (3 dB chia quang va thém suy hao
0.5 dB).
4.2. Gioi thiéu cac loai may do quang

4.2.1. Po tuyén quang sir dung may OTDR
4.2.1.1. Cau tao, chirc ning ciia OTDR

OTDR (Optical Time Domain Reflectometer - May do thoi gian phan xa
quang) duoc st dung dé xac dinh dic diém cua khoang tuyén soi quang, thuong
1a cac doan soi quang duoc két ndi voi nhau bang méi han va bang Connector.

OTDR c6 cAu tao nhu hinh sau:
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Pin sac Lilon c6 thé Microphone 5 phim cirng va 1 phim

thao lap Start/Stop

-Dé dang lwa chon.

-Khéng can dang trinh duyét thic don

7 Phim mém

- B4c lap ngil¥ canh

- Phan mém tuong thich véi
modul MTS/TBERD 8000

Cac phim di chuyén

4 ga do cao su |

Man hinh mau TFT phan giai cao 8.4"
- Ly twdng cho hién thi két qua OTDR

- Dung dugc ca trong nha va ngoai troi

- C6 thé tly chon man hinh cdm (rng

Hinh 39. Giao di¢gn may OTDR

May OTDR c6 chuzc nang:
v' Do chiéu dai tuyén va suy hao lién két
v" Phat hién cac su kién suy hao va phan xa
v Do khoang cach t6i cac su kién
v' Po tdc d6 thay d6i suy hao trén soi quang
v OTDR c¢6 céu tao dang module cho phép dé& dang thay d6i cac module
khac nhau.
4.2.1.2. Poc két qua do véi may OTDR
Khi hoan tat qué trinh do, két qua do hién thi trén ca d6 thi va bang su kién
(Event table). Ta cd thé doc két qua dua vao db thi hoic bang sy kién.

1 OTOR Arfvascsd FTS-T2OO0-Z30 (1) - 3 Lambas Test lrtll.ﬁl.l'-_l:l - - | IJ
Giach | Rasutt ] Sounoa ]
Bl
w.oo{*
Default ot
injection .o &
level n T | 4 Fed Tme |
: — _____H -
sy 7 4 C . = |-Distance
Event no. 4—"mm Tpen units
=h [ ]
Marker A—"7 oo Zave
5 10 15 =0 = 0 E=] knt [—————r
Split bar—" 'R] ..\| = t_l:“:k |1qh|:m: |m| d[= | 43 | 1}| & » L MNavigation
Zoom — = buttons
L = Loc Lo [ Curmul Changi ..
buttons o 4 fotp
- - = —1 5. 1620 1,55 uk:Hin} 1596 Insart... =
| %ﬁt. | - 2 SIRDE 0.0 iame | J L
Span = GBI2NZ) L.777 [akc[ u] 35 III Dot *
+ 3 ]D‘!SL:' 0 snmjn' f'_J 4 __ Abok |
— Comment: | lllll/ Ll ] gﬂ:
EXFO ﬁ-]:-]i.l"'m% Locel RO | (TSP
r N
Event table Scroll buttons Event editing buttons

Hinh 40. Giao dién hién thj két qua do

Bang su kién liét ké tat ca cac su kién phat hién trén soi quang. Mot su
Kién c6 thé dugc dinh nghia nhu 1a diém ¢ d6 cé su thay doi trong dac tinh
truyén dan cta anh sang ma OTDR c6 thé do duogc. Cac su kién c6 the gom cac
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tén hao do truyén dan, méi han, cac connector hoic dut. Néu sw kién khdng
trong ngwong thi no la loi.

Y nghia cua cac cét théng soé trong bang su kién:

>

>

>

>
>
>
>

Type: Ky hiéu dugc dung dé md ta cac su kién khac nhau. M6 ta chi tiét
cac ky hiéu, xem trong phan “Mo ta cac loai su Kién”.

No.: S6 su kién (mot sb tuan tu dugc gan boi chuong trinh do OTDR)
hoac trong ngoac don chi do dai cua mot doan soi quang (khoang cach
gitra hai su kién) .

Loc.: Vi tri, khoang cach gitra OTDR va su kién hoac gitra sy kién va
diém bat dau cua soi quang .

Loss: Ton hao tinh bang dB cho mdi sy kién (dugc tinh bai ung dung).
Refl: Gia tri phan xa do & mdi su kién phan xa doc theo sgi quang.
Att.: Suy hao (ton hao /khoang cach) do cho mdi doan soi.

Cumul.: Tén hao tich lity tir diém bat dau cho dén diém két thc.

Mubn xem chi tiét mét sy kién ndo d6, ta bam chon su kién, tiép d6 bam
Start (hinh Giao dién hién thi két quda do). Bang chi tiét su kién s& xuat hién
(hinh dué6i). Bang nay c6 muc Status, néu Status mau dé thi d6 1a su kién 14i,
néu Status mau xanh thi d6 13 sy Kién binh thuong.

0 0700 Acvamced FYB-TRO00-230{L) +FT8-5190-81-12-0 (3 - Cable 15ub=ebIR = |0l
Grph | Res Sorca
Fike alre Sifme | Awg Lo Totd Loes | Awg Sploe | Mo Sphoa | Largth Start
FIbE'r W [ Toolboeker RhesyOrTORE N abls 150bss1Ren(2, irc
identification F 1310 mwn - 2T cBlm  OSFSdE --- 003 km
B [xiToolboeikar FeshOTORCab 1500 setiiiRbent. nc o
Real T
Test &~ 1E910ne o=
wavelength =
Cpsn
™|
Save
e Tracs Eutomation (|
Cliraen
Teloree Lip | Set ar Cunent Trace | ( Retest Charnss, ., D
Fig

Event pass/tail status

Hinh 41. Bdng chi tiét si kién

4.2.1.3. M0 ta cac loai sw kién (Type):

@ Diém bit dau s¢i quang

Day 1a sy kién danh dau bat dau cua khoang soi quang. Theo méc dinh diem
bat dau dat t(én sy Kién dau tié,n cua s¢i quang da do. Co thé lay mot su kién
khac dé bat dau khoang ma muon tap trung phan tich

@ Diém két thic soi quang :]
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Pay 1a su kién danh diu két thic khoang soi quang. Theo mic dinh diém két
thac dat trén su kién cudi cung cua soi quang da do va duoc goi la su kién cuoi
cua soi. ciing c6 thé lay mot su kién khac dé két thac khoang ma muon tap
trung phan tich

@ Soi lién tuc ===

Sy kién nay chi ra rang chon khoang cach do ngan hon d¢ dai s¢i quang.
Piém cudi soi quang khdng phat hién duogc boi vi qua trinh phan tich két thac
trudc khi tim ra diém cudi soi quang. Do d6 pham vi khoang cach su thu nhan
can phai tang 1én mot gié tri I6n hon d6 dai sgi quang

Khong c6 ton hao hodc phan xa xac dinh cho sy kién nay

@ Dbiém cudi phan tich —

Sy kién nay chi ra rang d6 rong xung khong cung cap du dai dong de di dén

cudi soi quang. Phan tich két thic trudc tim ra cudi soi quang do ti s tin hiéu

trén nhiéu qua thap. Do do do rong xung can phai tang sao cho tin hiéu tim ra
cudi soi quang voi mot ti so tin hiéu trén nhidu du lon.

Khong c6 ton hao hoic phan xa xac dinh cho sy kién nay
@ Su kién khoéng phan xa -

Pay la su Kién dugc déc trung boi su giam dot ngot trong muc tin hic;%u tén’ Xa
nguoC Reyleigh. NO xuat hién nhu mét sy khong lién tuc trong @6 doc xuong
cua do thi.

Sy kién nay thuong gy ra boi mdi han, udn cong vi mo, hodc ubn cong vi md
trén soi quang.

M6t gié tri ton hao duogc xac dinh cho su kién khong phan xa. Khéng c6 phan
Xa xac dinh cho loai sy kién nay.

Néu thiét 1ap ngudng, chuong trinh s& chi ra I5i khong phan xa trong bang su
Kién bat car mot gié tri nao vuot qua ngudng ton hao.

Trong hinh Giao dién hién th; két qud do, su kién khéng phan xa 1a sy kién sb
2 (No. 2)

@® Sy kién phan xa <L
Loi phan xa xuat hién nhu suon xung nhon trong d6 thi. Ching gay ra bai
gian doan dot ngot trong chi so6 phan xa.
L3i phan xa c6 thé chi ra sy c6 mat caa cac connector, cic médi han co khi,
moi han nong chay chat lwong kém hoac gay.
Mot gid tri ton hao va phan xa dugc xac dinh cho su kién nay
Khi suon xung phan xa & mac qua lén, dinh cua nd co thé bi xén do su bio
hoa
Néu thiét 1ap ngudng, chuong trinh s& chi ra 13i phan xa trong bang su kién
bat cir mét gia tri nao vuot qua ngudng phan xa
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Trong hinh Giao dién hién thj két qua do khong c6 su kién phan xa.
@ Ldi duong I~

Day 1a sy kién chi ra mot mdi han véi do 16n rd rét, do két ndi hai doan soi
quang c6 dac diém tan xa lui khac nhau

“Mot gia tri ton hao dugce xac dinh cho sy kién nay. Ton hao khong chi ra ding
ton hao that cua su Kién

Tén hao that caa su kién do duoc bing thuc hién do hai hudng va phan tich
hai huéng

@ Mtc phat —
Pay 1a su kién chi ra muc tin hiéu phong vao sgi quang.
Trong hinh Giao dién hién thj két qua do muc phat la su kién s 1.
@ Doan sgi quang —
Pay 1a ky hiéu biéu thi mot doan soi quang khong co su kién nao
Tong tat ca cac doan soi bang do dai tong cong soi quang.

M6t gi4 tri ton hao duge xac dinh cho su kién doan soi quang. Khoéng c6 phan
xa xac dinh cho su kién nay

Suy hao nhan dugc bang chia ton hao trén d6 dai soi quang
4.2.2. Cac thiét bi quang cim tay (May do cong sudt, may phat ngudn
guang, may chén suy hao)

Khi kiém tra tuyén quang thong thuong, cac ki thuat vién thudng sir dung cac

thiét bi quang cam tay nhu may do cong suat — OLP, may phat nguén quang —
OLS va may chén suy hao — OPA.

OLA-55

OLS-55
OLP-55

Hinh 42. Céc thiét bi quang cam tay

@ May do cong suat (OLP — Optical Laser Power): OLP duoc st dung dé do
cong suat tai mot diém bat ky trén tuyén quang.
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OLP hién thi két qua do cong suat véi don vi 12 dB hoac mW.

@ May phat nQUOn quang (OLS — Optical Laser Source): OLS dugc st dung
dé phat ngudn vao tuyén quang.

OLS - 55 c6 thé phat ngudn quang tai 4 budc séng: 850nm, 1310nm, 1490nm
va 1550nm.

©® May chen suy hao (OLA — Optical Level Attenuator): OLA dugc sir dung
dé chén suy hao nham thu dugc murc cong suat mong muon.

Véi may OLA — 55, miic suy hao c6 thé chén tir 2 — 60dB.
4.3. Cac phwong phap do tuyén quang

4.3.1. Po tuyén quang dung may do cong suat
Pé do suy hao so1 quang theo phuong phap nay can ¢6 mot ngudn quang c6
cong suat phat 6n dinh va may do cong sut quang c6 do nhay cao.

Nguyén 1y do: Po muc cong suat quang ¢ hai dau soi d@é tinh ra suy hao cua
Soi. Co hai phuong phép do la phuwong phép cat soi1 va phuong phap xen thém.

4.3.2. Phwong phap cit soi (cut - back - method)

Diem cit

P:
LS [ ONP

-

LS il \ LioPM
|<—;L&1—r Sgiquang

LS ]7'— OMP

LS HorM

Hinh 43. Po suy hao theo phwong phdp cat Soi

v LS: Ngudn quang (Light source)
v OPM : May do cong suat quang (Optical Power Meter)

N&i hai dau soi quang can do vao ngudn quang (LS) va may do cong suét
quang (OPM) nhu hinh trén. Tién trinh do qua cac budc nhu sau :

<= Cho ngudn quang hoat dong, do va ghi nhan muac cong suat quang & dau
xa Ly: Py,

<= Cit soi quang ¢ dau gan nguon quang L (2m).

< Noi may do cong suat quang vao doan L;, do va ghi nhan mic céng suat
quang ¢ dau gan: P.

Tinh suy hao cua sei theo cong theic:

A(dB) =101g M néu P1 va P2 do bing mW
P,(mW)
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A(dB) = P, (dBm) — P, (dBm) néu P1 va P2 do bing dBm

Suy hao trung binh cua soi:

A(dB)
L(Km)

L=L2-L:

a(dB / Km) =

Suy hao ghép ¢ hai dau soi quang déu c6 mat trong ca hai lan do cong
suat dau gan va dau xa nén ching tu khtr nhau trong cach tinh suy hao néu trén.

Uu diém: Phuong phap do cét soi cho két qua do chinh xac va di duogc
ITU -T chap nhan 1a mot phuong phap tham khao dé do suy hao s¢i quang
(RTM : Reference Test Method).

Nhwoe diém: Nhuoc diém cia phuong phap nay la soi quang bi cat di
mot doan (2m) sau mdi lan do nén khong thich hop vai cac soi quang da lap dat
va gan san khép ndi & dau soi. CO thé tranh viéc cat soi quang khi do bang
phuong phap thu hai.

4.3.3. Phwong phap xen thém (Insertion loss method)
Day nhay

Py
LS OMP

Day nhay
\ - Dung cu ghép P
B W

LS | 1 ~

Hinh 44. Do suy hao theo phwong phdp xen thém suy hao

1

OMP

So1 quang

Soi quang can do dugc ndi voi day nhay cua ngum quang thong qua mot
dung cu noi Iap rap dugc (hinh trén). Néu s¢i quang da lap dat ma chua gin Véi
khop ndi & dau soi thi dung cu ghép 1a mot ong néi dan hoi, néu da c6 khop ndi
& dau soi quang thi dung cu ghép 1a khép ndi. Trinh tu do ciing twong ty nhu &
phuong phap cat soi, nhung truong hop nay cé thé do cong suat quang & dau
gan trudc

v' Po cong suat doan day nhay, doc gia tri P1.

v' DAu noi si quang can do vao ddy nhay cua ngudn thong qua dung cu
ghép thich hop, do cong suat quang ¢ va doc gia tri P2.

v Tinh suy hao téng cong va suy hao trung binh nhu trong phuong phap cat
Soil.

Do suy hao tong cong A cua phuong phap nay bao gom ca suy hao cua soi
quang va dung cu noi. C6 the tinh suy hao riéng cua sgi bang céach trir bot suy
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hao cua dung cu néi (udce tinh). Trén thyuc té thuong can do suy hao toan tuyén
bao gém ca khép ndi ¢ hai dau nén phuong phap nay to ra thich hop hon. Pay 1a
phuong phap luan phién (ATM: Alternate test method) c6 trong thu tuc FOTP -
53 cua EIA.

4.3.4. Po suy hao bang may do OTDR theo phwong phip tan xa nguoc
(Backscattering)

Y tuong cia phuong phap nay la phong cic xung anh sang vao cac soi
quang roi thu nhan va phan tich cac xung phan xa, tan xa nguoc theo thoi gian
dé danh gia dac tinh truyén dan cua soi quang.

Nguyén Iy nay duoc ap dung trong may do OTDR do Barnosky va Jensen
dua ra lan dau vao nam 1976.

Ky thuat nay cho phép xac dinh suy hao s¢i quang, suy hao mbi han, chd
soi bi dut...chi ¢ tai mot dau soi ma khdng can phai cat soi.

BG tri dung cy do: D¢ tranh anh huong cua doan Soi quang ngan can bo tri
cac dung cu dé do suy hao nhu hinh 65, hinh 66:

/ Diém cit
Ehtt Cladding

Nguon quang Loc mode
mode

Han ché dk

Soi can do

phong

Hinh 45. So do do soi da mode

281 Piém
o = O
Nguon [ Khir
guana FCIadding mode
Sgi can

Hinh 46. Do soi don mode

Ngoai ra, tinh chat truyen dan cua soi quang theo hai chiéu co thé khac
nhau (do énh sang di qua céc diém ndi co théng sb cua hai sgi chénh Iéch). Néu
dung hai may do cong suét dit ¢ hai dau soi thi sai s6 can chinh giira hai may do
nay cling anh hudng dén két qua do. Co thé giam sai s6 do bang cach do suy hao
theo hai chiéu roi tinh suy hao trung binh:

Suy hao do tir A ¢én B: A; (dB) = P; (dBm) - P, (dBm)
Suy hao do tir B dén A: A, (dB) = P3 (dBm) - P4 (dBm)
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A +A,
2

Mubn loai trir suy hao ciia khép ndi ¢ hai dau soi quang thi cach do phuc
tap hon, doi khi khong can thiét.

Suy hao trung binh theo hai chiéu: A =

Phé suy hao (spectral attenuation) cua s¢i quang cling dugc do theo
phuong phap hai diém. Lan lugt thay d6i budc song phat cua nguon quang, do
cong suat quang ¢ dau va cudi soi dé tinh suy hao ung mdi budc séng. Cudi
cling vé dic tuyén suy hao theo budc song &nh séng truyén trong soi.

4.4. Phan tich xir Iy 18i dwong truyén

4.4.1. Phén loai sw co:

C6 rét nhiéu nhguyén nhan dan dén viéc khach hang khéng truy nhap dugc
Vao mang Internet. Pé xac dinh hguyén nhan, mic d6 anh hudng cua su cd,
phan cap va tim ra huéng khac phuc su ¢ mot cach nhanh nhét, ngudi ta thuong
phan chia cac sy ¢b theo hudéng sau:

> Su ¢ phia nha cung cap dich vu
> Su cb lién quan dén truyén dan tir ISP dén khach hang
» Céc su cd phia khach hang

Dau khach hang Tram Vién Thong Host Trung Tam

LAN WAN
Internet

4
)\’,
l
NAT O/E O/E Metro Switch R
Server Metro Switch

BRAS

Hinh 47. Phan logi sw sé FTTH theo cdp dg si dung

4.4.2. Céc su c0, cac 16i phia nha cung cap dich vu (ISP):

Pay thuong 1a cac su ¢d nghiém trong, anh huong dén mot sé luong khach
hang trong mot pham vi dia Iy nhat dinh. Viéc xac dinh va sit Iy su c6 nhiéu khi
mat rat nhiéu thoi gian va phai do nhhing vé céac k¥ su chuyén gia tin hoc gioi, o
kinh nghiém mai thuc hién duoc. CO thé liét ké mot s sy ¢b nhu sau:

= L3i cau hinh, treo cong, treo thiét bi Router, Switch, Metro Switch, OLT,
BRAS...

= Sy cd ngudn dién, dut cap duong truc hodc cap quéc té.

= L&i hé théng may chu cung cép dich vu va quan ly mang FTTH

= L5i cai dat sai cac thong sé VLAN, profile téc d6 upload, download. ..
= Virus xam nhap hé thdng
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Cic sy ¢d lién quan dén truyén din tir ISP dén khach hang:

CAc su ¢6 nay thong thuong 1a cac su ¢b lién quan dén:

444,

Put cap quang tir tong dai ¢én nha khéach hang

Khoang cach keo cap gitra ISP va khach hang xa hon giéi han cho phép
dan dén suy hao tin hiéu...

Chat luong cép quang khong tot do c6 nhieu moi han, khoang céch cap
qua xa, ¢ nhiéu cho bi gap...

Cic s ¢d phia khach hang:

Nhin chung, tat ca cac nguyén nhan di c6 ngudn gbc & dau thi khach hang

- nguoi st dung dich vu - Iuén ludn 1a “nan nhan“ do tinh trang sur dung dich vu
cua khach hangr bi gian doan. Viéc khac phuc Su c6 mot cach nhanh chéng va tin
cay sé la mot yeu to nang cao uy tin dich vu doi véi khach hang.

Thong thuong, c&c su ¢b ciing duoc phan loai theo cac nguyén nhan nhu sau:

v

AN N NI

4.4.5.

- > = >

>

Cac nguyen nhan hoan toan khach quan phia khach hang nhu hong may
tlnh thiét bi HUB, Access Point, Switch, Converter... nqun dién cung
cap cho hé thng thiét bi truy nhap FTTH khong dat tleu chuan cho phép.

L3i hé diéu hanh, trinh duyét Web, thu dién tir, spam thu, firewall, virus...
Khach hang khdng biét cach cai dat va st dung Web, mail, ...

Cai dat, cau hinh sai cac thiét bi nhuw HUB, Switch,

PAau nbi sai, chua ding chuén céc thiét bi nhu HUB, Switch, AP...

Phan doan va xir Iy 16i phia khach hang:

= Auto MDUMDIX

L%c.l—j singie Moae
Fast Fiber Converter i

Hinh 48. Converter AMP — Tyco Electronics

Pén led 100 : Chi thi cap mang chuan 100Mbps

Pén PWR : Chi thi ngudn cép

LK/ACT bén trai: Chi thi két ndi cong Ethernet dang hoat dong
LK/ACT bén phai: Chi thi két ndi giao dién quang dang hoat dong
FDX/COL bén trai: Chi thi két n6i Ethernet

FDX/COL bén phai: Chi thi két nbi quang

Trang thai 1: Peén chi thi két ndi Fast Ethernet (Pén LK/ACK va dén
FDX/COL cot bén trai ) khong sang:

v

Nguyén nhan:
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Do giao dién Fast Ethernet tir converter dén mang LAN khach hang co 15i.
v' Huéng khic phuc:
o Kiém tra day cap mang (Pau RJ45, Day cap xoin UTP ..)
o Kiém tra dau tiép xuc tai cong FastEthernet xem c6 bi Oxi hoa khong

o Kiém tra cau hinh Interface giao tiép trén router, hay NAT server xem
6 bi shutdown hay khong

Trang thai 2: Pén chi thi két ndi quang (Pén LK/ACK va dén FDX/COL cot
bén phai).
v Nguyén nhan:

Trén cong RX cua converter khong thu dugc tin hiéu quang. Diéu nay thuong
do dut cap quang, 10i cong quang trén converter dau khach hang, 16i cong quang
trén thiét bi metro dau nha cung cap dich vu

v' Hudng khac phuc:

o Kieém tra dau tiép xdc tai cong Quang : DUng 1 soi quang dau noi gita
cong TX va RX ('loop vong ) néu den chi thi quang sang day du thi
giao dién quang tot, con khdng sang thi do giao dién bi hong hoac bi
ban

o Kiém tra day nhay quang tir converter 1&n phién ODF (Bj dut, bi bé
gap ....)

o Kiem tra tuyén truyén dan quang tir ODF khach hang dén nha cung
cap dich vu (Cac diém dau noi ODF, chat lugng tuyén quang xem c0
duat hay suy hao qué 16n hay khéng)

Trang thai 3: Ca dén chi thi két ni Fast Ethernet (Dén LK/ACK va dén
FDX/COL cgt bén trai ) va den chi thi ket noi quang (Pen LK/ACK va den
FDX/COL cgt bén phdi) cung tat.

v Nguyén nhan:

Do trén ca cong quang va cong Fast Ethernet cua converter déu khong nhan
duoc tin hiéu, ta phai kiém tra lan luot theo hai trwong hop dau dé khac phuc
hién tugng nay.

Ngoai ra ddi véi 1 s6 loai converter cao cap nhu (AMP...) c6 1 s6 Switch gat
dé cau hinh converter chuyén tiép théng bao 16i tir giao dién dong sang giao dién
quang va nguoc lai. Vi du: Khi c6 16i trén giao dién dong, dén chi thi LK/ACK
va dén FDX/COL cot bén tréai tat. Hién twong nay sé dugc bdo sang cho giao
dién quang lam cho deén chi thi giao dién quang (Pén LK/ACK va dén
FDX/COL cot bén phai ) sé tit.

Khi gap converter dugc ciu hinh véi tinh ning nay, néu ta thay ca 2 diy dén
chi thi giao dién dong va quang déu toi thi nguyén nhan la do mot trong 2 giao
dién bi loi ma théi. Ta co thé kiém tra giao dién nao bi 16i bang cach gat lai cac
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DIP SWITCH trong converter dé nd khong truyén thong tin tir giao dién dong
sang quang va nguoc lai nira.

Trang théi 4: Khong c6 dén chi thi nao sang:
v" Nguyén nhan: Do ngudn dién khdng vao converter quang
v Huéng khac phuyc:

Vi 15 nay ta s& thy hién tuong tat ca cac deén trén converter déu tat. Ta phai
kiém tra cu thé xem do I6i nguon khong c6 dién, day nguon 10i hay converter
hong nguon that.

4.4.6. Kiém tra cap quang nhay va ODF:
~ Soi quang nhay 12 soi quang d¢ ndi tir converter quang dau khach hang
dén ODF cua cong ty vién thong, thuong dugce dat trong phia khach hang.

Hinh 49. Day nhay quang

Khi dén FDX trén converter khong sang chung to6 Converter quang khong
nhan dugc tin hiéu quang tir dau xa phat lai va soi quang bi dut ¢ dau dé tur
converter quang phia khach hang dén thiét bi quang dit tai tong dai. Ta c6 thé
kiém tra sgi quang nhay bing cach cam 1 suy hao khoang 5db va loop sgi quang
nay trén giao dién cua mot converter O/E dang hoat dong tét. Néu dén quang
FDX séng chung to soi quang tét. Néu dén quang FDX khéng sang ching to soi
quang da bi dut ¢ dau d6. Thuong s¢i quang nhay hay bi dut do nhitng nguyén
nhan sau:

v' Chudt cén

v' Bi bé gap qué nhiéu

Ngoai truong hop soi quang nhay 181, ta cling c6 thé kiem tra thém mot thict
bi nira 1a ODF dau khach hang. Ta thuong kiém tra ODF bang cach xem ODF
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c6 bi v hong khéng va ding 1 soi cap quang tét loop lai dé dau tong dai kiém
tra xem cé nhan duoc loop khéng?
4.4.7. Cac 16i lién quan dén may tinh trong mang LAN khach hang:
» Lbi 1: Ping duoc ra Internet nhung khong vao duoc mang
Kiém tra xem may c6 dit Proxy Server hay khong?

May bi nhidm virus 1am 13i file winsock va winsock32 ta dung Bkavhome dé
diét virus nay.

» L&i 2: Biéu twong LAN bi chéo d6

Cap mang bi dut hoac ciap RJ bi 16i

L6i Card mang trén may

L6i Card mang trén Modem quang, Converter quang.
> L&i 3: Mat biéu tuong LAN

Trén man hinh Desktop ta click chuét phai vao My Network Place\Properties.
Click Local Area Connection\Properties ->Click vao Show icon in noti......click
OK.

=" Search for Computers., ., - yn  Status
ol Lo | Wi Repair
callsl  Map Mebwork, Drive, .. i [ _ _
Disconnect Metwark Drive, .. Bridge Connections
@ Create Shorkout Virtual Prive  Create Shortout
Delete .
=gy Rename s :;ﬂ EII:I Renarne
Y EE— T
| -
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i Local Area Connection Properties EB|

General | Advanced

Connect uging:

B Realtek RTLA102E Family PCILE Eazt o
|M.C\C Address: 00-1E-EC-B7-AB-93

Thiz connection uzes the follawing itens:

' Clignt far Microsaft Metwork s L
SVMwale BEridge Protocol
E’, File and Printer Sharing for Microzoft Nebworks
= 05 Packet Scheduler b
£ b4

[ Install.. l [ Urinztall ] [ Fropertiez

Description

Allows your computer to access resources on a Microzoft
network.

[ Shiows icon in notification area when connecte
[ T T trkrebio st ST O N0 connectivity

[ OK ][ Cancel ]

Hinh 50. Pua biéu twong két noi Lan ra man hinh

Néu khong duoc ta ding mot sb 1énh sau: Vao Start\Run, g
1. regsvr32 netshell.dll
2. regsvr32 netconfx.dll
3. regsvr32 netman.dll
Sau khi nhap xong nhitng 1€nh trén ta khdi dong lai may tinh 1a duoc
> Ldi 4: Internet Explorer cannot display the webpage
Li nay la do ban chua diat DNS trén may hoic trong Modem.
DNS cua VDC la: 203.162.0.11
203.162.0.11
203.162.4.1.
» Lbi 5: Khi truy cap may tinh trong mang LAN hoi Password
Do may can truy nhap dat Password, néu mudn vao phai nhap Password vao.

Do may truy nhap chua Enable Accout Guest. D¢ kich hoat Account Guest ta
lam nhu sau: Kich chudt phai vao My computer->Chon Manage. Trong muc
Local Users and Groups chon Users. Kich chudt phai vao Guest, chon Properties
->Bo tich ¢ 6 “Account is disabled”->Bam OK 1a duoc.
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Explore
Search...

Map Metwork Drive. ..
Disconnect Mebwork, Drive, .,

Creake Shorkouk
Delete

Renames

Froperties

LI computer Management

g File  Action  Wiew  Window  Help
e+ BEXER @

g Computer Management {Local) Mame Full Mame
= m Swskem Tools
Event Wiewer

A
g Shared Folders &
=% Localllsers and Groups = Set Password...
= :
( Hwsk_zq Al Tasks 3
o

a4 Performance Logs and Alert: QIWQM—S Delete
g_ Drevice Manager SUPPOR|
= @ Storage
Removable Storage
Disk Defragmenter
Disk Management
& Services and Applications

Renarme

Properties

< 3| |=

Opens the properties dialog box For the current selection,

Guest Properties @El

General | Member OF | Profile

g Guest

Full name:

Description: Built-in account for guest access to the computer/d

User cannat change paszsword

Password never expires

[ | Account iz dizabled

E Ok i Cancel

Hinh 51. Bé tdy chon khi truy nhdp mang phdi cap mat khau
> L&i 6: Nhin thay may trong mang LAN nhung khéng vao duoc

Ban nén kiém tra mot sé Services nhu sau: Computer Brower, Workstation,
Server xem da Start chuwa bang cach: Vao Start\Run\services.msc. Néu Status
chua dugc Started thi kich chudt phai vao biéu tuong service roi bam Start.
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%Clipﬂonk Enables Cli... Disabled Local Swskem
%COM+ Ewent Syskem  Supports 5., Starkted rManual Local Swskem
%COM+ Swstem Appl... Manages k... Manual Local Swskem
%Cnm‘iQLBEx Starkted rManual Local Swskem

—orpdfer BErowser Mainftains a... SEtarked BULOSE =y | ocal Swstem

Cryptographic Serw... Provides th... Starked Autoratic Local Swskem
%DCOM Serwer Proc,.. Providesla... Started Autormatic Local Sywsktemn
%DHCP Clienk Manages n... Starkted Autoratic Local Swskem
&8 Distributed Link Tra...  Maintains li... Starked Aukomatic Local Swskem

Hinh 52. Kiém tra cac services trén may

» L&i 7: Hai may tinh néi mang LAN véi nhau, may A truy cap dugc may
B, nguoc lai may B khéng truy cap dugc may A

BAm Start --> chon Control Panel --> chon Administrative Tools --> chon
Local Security Policy

Chon Local Policies --> chon User Rights Assignmen

£ Local Security Settings

Filz  Action  Wiew Help
&

_@ Security Settings Policy
+- 8 Account Policies
-8 Local Policies

28 audit Policy
_@ User Rights Assignmen
+ _@ Security Cplions
+1-Z3 Public Kevy Policies

Security Setting

E.‘:-l_-:‘j.ﬂ.ccess this computer From the net...  Eweryone, Adminiskr. ..
#act as part of the operating system
% Add workstations bo domain
¥ Adjust memory quaotas For a process  LOCAL SERVICE,ME. ..
llowy logon through Terminal Servi... - Administrators, Rem.. .

+ _Jj Software Restriction Policie
+ E IF Security Policies on Loca

: Eack up Files and directories

o |Byvpass traverse checking

o “hange the syskerm time

¥ Create a pagefile

._; Create a token object

| Create global objects

¥ Create permanent shared objects
% Debug programs

o|Deny access ko this computer Franm. ..

| Deny logon as a batch job
] Deny logon as a service
o | Deny logon locally

o | Dery logon through Terminal Serwi.. .
o |Enable computer and user account. ..
@ |Force shutdown From a remote sy, ..

| Generate security audits

2] Impersonate a client after authent...

Increase scheduling priority
¥]Load and unload device drivers
o Lock pages in menary
o Log on as a batch job
i Log on as a service

; ;_-__-_gi;lLog on locally

Administrators, Back. . .
Eweryone, adminiskr . ..
Adrinistratars, Paw, ..

Administrators

Administrakors, INTE. ..

Adrinistrakors

SURPORT_3889454a. ..

SUPPORT_3559454a. ..

Administrators

LonZAL SERVICE,ME. ..
Administratars, SER. ..

Adrinistrakors
Adrinistrakors

SURPORT 3889454, ..

MNETWORE SERVICE

Guesk, Administrator, ..

Hinh 53. Chinh 15i hai may trong mang Lan khong truy nhédp duwoc nhau

Bam chon Access this computer from the network , ban kiém tra xem nhém
Everyone phai co trong d6

Bam chon Deny access to this computer from the network, ban phai g& bo
nhom Everyone trong phan nay

4.4.8. Lbi soi quang tir ddu khach hang dén tram cudi:

Lai thuong gap nhat 1a 15i soi quang tir dau khach hang dén tram cubi.
Nhitng 15i nay bao gom dut soi quang, soi quang bi suy hao quéa I6n dan dén
duong truyén bi suy giam chat luong. Dé khac phuc hién tuong nay ta thuong
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phai c6 may do quang dé do phat hién diém dut hay diém c6 suy hao Ion va dén
d6 thuc hién han lai.

Phan nay ta s& di qua viéc huéng dan st dung may do quang dé kiém tra
I6i sgi quang. Qua phan nay ta cling s€ hiéu thém dugc vé cac hién twong xay ra
trong soi quang.

4.4.9. Suy hao s¢i quang

Hién twong phd bién va anh huéng dén chat lugng duong truyén quang
nhiéu nhat d6 la cac hién tuong suy hao. Khi anh sang trong soi quang di qua
cac vuing vat chat khong dong nhat vi du: & cac mdi han hoic di qua cac chd soi
quang bi gap hién tuong suy hao s& xay ra lam giam cong suat cua tin hiéu di
trong soi quang. Ngoai ra khi tin hi¢u di trong soi quang cting bi mot suy hao
tuyén tinh. Nguoi ta dd do kiém va dua ra muc suy hao cho phép caa mot soi
quang nhu sau:

Suy hao tuyén tinh:
v" Suy hao 0.2 dB/km cho sg¢i quang SM tai 1550nm
v’ Suy hao 0.35 dB/km cho soi quang SM tai 1310nm
v Suy hao 1 dB/km cho s¢i quang MM tai 1300nm
v" Suy hao 3 dB/km cho s¢i quang MM tai 850nm
Suy hao tgi méi han:
v’ Suy hao 0.05 dB cho 1 méi han hé quang
v Suy hao 0.1 dB cho 1 mdi han co khi
Suy hao tgi cgp két néi Connector:
v Suy hao 0.2 — 0.5 dB cho 1 cip ghép ndi connector

v Suy hao 3.5 dB cho 1 t6i 2 bo chia quang (3 dB chia quang va thém
suy hao 0.5 dB).
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CHUONG 5: TRIEN KHAI DICH VU FIBERVNN TAI VNPT HAI
PHONG
5. To chirc mang tai VNPT Hai Phong

5.1. Nguyén tic va cac mé hinh to chirc mang cia VNPT Hai Phong
5.1.1. Mang MAN-E VNPT Hai Phong:

Puoc két ndi véi mang IP Core va két ndi v6i mang truyén dan truc, lién tinh
duoc t6 chirc thanh cac tuyén:
v' Tuyén truc Biac — Nam (Backbone): Két ndi router Core (P router)

cta mang IP Core (Dung luong: 9.3 Th)
v' Tuyén khu vuc (lién tinh): Truyén tai luu luong tir céc tinh 1én IP

Core

POP Internet gqudc t&

Mang truy&n
din truc, lién
tinh

[

Hinh 54. Cdu trdc mang VNPT
v' L6p mang thu gom ving, trién khai tai cac VNPT tinh/TP.
v' Thu gom luu lugng tir mang truy nhap & mang truyén tai backhaul

toi mang IP Core va cac vung mang dich vu (CDN).

5.1.2. Mang truyén tai Backhaul:
v' Bao gom céc thiét bi router Metro Access.

v' Két nbi theo ring/star dén cac mang MAN-E.
v" Thu gom luu lugng dich vu di dong 3G/4G/5G,....
v' C6 thé thu gom thiét bi OLT, Switch,.... caa mang truy nhap dé bao
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V¢ luu luong.

Truy nh3p

Backhaul

BRAS/BNG: 3x490G + 3x430G
PE: 2x60G + 2x50G
VoD: 2x20G

3G/4G: 4x20G

Chinh 01

Ring CORE 02
130G

AGG Kién An

Hinh 56. Topo Core cdu trdc MAN-E VNPT Hdi Phong

5.1.3. Mang truy nhap ODN tai VNPT Hai Phong:
v' Cung cap két ndi dén khach hang qua cac phuong thuc: c6 day (cap

quang, cap dong), khong day (wifi,....).
Truy nhap cap quang:
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v' Két ndi tir node tap trung (OLT, L2SW) dén thiét bi nha khach hang.
v' Bao gom: OLT, cap quang chinh, cap quang phdi, day thué bao, thiét
bi ¢au cubi ONT, CPE AON.
Truy nhap cap dong:
v Dich chuyén dan tir cap ddng sang cap quang.

v' Durng sir dung tai thoi diém thich hop trong giai doan 2021 — 2025

-
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Hinh 57. Topo mang truy nhgp ODN tai VNPT Hdi Phong

5.2. Cong nghé dang trién khai trén mang luéi cia VNPT Hai Phong
v' Mang truy nhap quang caa VNPT Hai Phong ban dau ap dung ca cong nghé

AON va GPON cung cap cac gbi cudc tir hang chuc Mbps dén hang trim
Mbps.

v' T nam 2014 dén nay, VNPT Hai Phong phét trién mang truy nhap quang
cha yéu dua trén cong nghé GPON dé tan tbi da nang luc thiét bi GPON, hé
théng mang cap quang (ODN) di dau tu, bo sung thiét bi OLT tai cac diém
c6 nhu cau phat trién thué bao FiberVNN.

v/ Nim 2022 bat dau trién khai cong nghé méi XGS PON tai khu vuc cd mat
d6 cao thué bao sir dung géi cudc toc d6 cao nhu Khu cong nghiép Nam

Dinh Vi, VSIP, Trang Dug, va 1 sé khu vuc khach hang/té chic c6 nhu cau
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str dung téc d6 cao hd tro tée do 18n téi 10Gbps/10Gbps Uplink/Downlink.

1l XGS-PON
= — Tl
il
——» 15770m i
«<— 1270nm >
1310nm §—— —» 1596nm

- Fr—— NG-PON:2

1577nm ——p ——» 1577nm
XG(S) PON /3 XGS-PON
Z7onm <« 1270nm v
—» 1550nm
1596nm ~ 1603nM —— 5 1490nm /‘
1532nm ~ 1539nm  4——— <—— 1z10nm 1" G-PON

Hinh 58. Codng nghé XGS-PON tgi VNPT Hdi Phong
Hién tai mang IP Core va mang MAN-E VNPT Hai Phong van sir dung cong
nghé IP/MPLS tuén tha theo cac khuyén nghi caa IETF, IEEE, ITU.
Vé tiéu chuan k¥ thuat hd tro dong bo tan s6 va dong bo pha - thoi gian
VNPT d3 ban hanh yéu cau céc thiét bj mang truyén tai IP duoc trang bj tur
nam 2020 phai hd tro day du cac tiéu chuan dong bo PTP, 1588v2, SyncE,
G8275.1, G8275.2,...
V& trién khai IPv6, VNPT Ia doanh nghiép tién phong trong chuyén dbi IPv6
tai Viét Nam: da kich hoat IPv6 cho 100% ha tang mang luéi, 5,4 triéu thué
bao FiberVNN va 13,7 triéu thué bao di dong sur dung IPv6
Vé giao dién két noi: chuyén sang sir dung cong 100GE trén mang IP Core
va céc trung ké mang MAN-E.
VNPT dang phdi hop voi hang Cisco thir nghiém trién khai Segment
Routing, Network Automation.
VNPT bit dau trang bj tinh ning SDN Controller trén mot s6 thiét bi IP Core
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(‘-_\ Lép internet

Lévp Care

Lép phan phéi
(rmang MAN VNPT
tinh, thanh phé)

Ly p truy nhap
FTTx tinh, thanh

hang hang

Hinh 59. M6 hinh téng quan mang VNPT Hdi Phong

Node thub bao
Splitter1:16

Hinh 60. MG hinh cong nghé GPON tai VNPT Hdi Phong
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KET LUAN

Mang bang rong truy nhap quang duoc xem la co s ha tang tot nhat cho cac
dich vu bang rong. Viéc nghién ctiu hinh thai Mang truy nhap quang méi van
dang nhan duoc sy quan tim dic biét. Muc tiéu huéng téi 1a dap tng nhu cau
ngudi ding st dung mang bét kip véi xu thé trén thé gioi..

Nhu cau sir dung nhiéu loai hinh dich vu téc do cao véi mot duong truyén
bang rong tir nha cung cap dich vu vién théng ngay cang 16n. Pic biét trong
nhitng ndm gan day cac dich vu doi hoi tbe do cao va cac dich vu bing rong trén
mang di dong 4G va xu hudng trién khai mang 5G phat trién mot cach manh mé
dan dén nhu cau vé mot mang truy nhap bang rong toc do cao that sy 1a van dé
cap thiét cua cac nha cung cap dich vu va d6 1a st ménh ma VNPT Hai Phong
can thyc hién va cu thé hda bang céc giai phap. Mang truy nhap bang rong FTTx
st dung cong nghé GPON va dién hinh 1a dich vu FiberVNN di va dang duoc
Tap doan VNPT trong ¢6 VNPT Hai Phong la thanh vién trién khai véi quy mo
trén todn qudc va trén toan dia ban khu vuc Hai Phong néi riéng s& dap tng
duoc nhu cau hién tai cho ngudi st dung.

Dé tai luan vian da trinh bay dugc cac khai niém vé mang MAN-E, cac khai
niém vé cau tric mang truy nhap ODN, c6ng nghé FTTx, AON, GPON,... tng
dung kién trdc FTTx, GPON vao thiét ké mang truy nhap bang rong VNPT Hai
Phong ciing nhu cac dich vu dac biét dich vu Fiber VNN duogc cung cap thdng
qua hé thbng mang nay. V&i sy hiéu biét con han ché, dé tai luan vin c6 thé con
nhién thiéu sét. T6i rat mong mudén nhan duoc sy dong gop ¥ kién cua quy thay

c6 gi4o, ban be, ddng nghiép.
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