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MO PAU
Nhitng nam tré lai day, cing véi sy phat trién cia cac phuong tién truyén tai thong tin
lién lac, cac dich vu bang rong c¢b dinh dwgc xem 14 dich vu miii nhon, 1 trong tdm trong hoat
dong kinh doanh cia VNPT Béc Ninh. Vi nhiéu tinh nang wu viét, hién dai, chat luong cao nén
cac dich vu bing rong cb dinh cia VNPT dugc dong dao khach hang lua chon sir dung. VNPT

cung cap téi cho khach hang sir dung dich vu bang rong véi trong tdm 14 mang quang thu dong
GPON.

Vé6i nhu cau sir dung ngdy cang ting 1én cua cac doanh nghiép, to chirc, co quan
theo hudng hién dai hoa s6, thi chat luong dich vu mang cling phai ting lén dé dam bao trai
nghiém cua khach hang. Chinh vi vy nén VNPT Biéc Ninh ludn tim cach t6i vu nhit mang luéi
cling nhu bing thong ciia minh dé ting chi s6 canh tranh nham thu hut khach hang trong cong

cudc ki nguyén so 4.0.

Nang cao chat luong GPON tai Thanh phd Bac Ninh chua duoc nghién ciu,
giai quyét. Vi vy, hoc lya chon dé tai “ Giai phap ning cao chit lwong GPON tai thanh ph
Bic Ninh” nham di sdu vao phan tich nhiing vu diém va han ché cia GPON va dé xuét cac giai
phap nham cai thién hiéu qua, mang dén cho khach hang dich vu chat lugng cao ctia VNPT
Thanh phd Béc Ninh. Trong suét qua trinh nghién ctru va trién khai dé tai, hoc vién nhan thay
nhitng ton tai trong viéc trién khai dich vu trén dia ban thanh phé, kha nang dap ting nhu cau
dich vyu. Chinh vi viy, hoc vién da di siu vao phén tich k¥ ludng cac ky thuat nham nang cao

chat lugng GPON tai thanh phé Bac Ninh mét cach hiéu qua nht.
Noi dung chinh cta ludn vin s& gdm c6 3 chuong:
Chuong 1: Téng quan vé mang truy nhap quang thu dong PON
Chuong 2: GPON va céc yéu té anh hudng dén chat luong ciia GPON

Chuong 3: Nang cao chat lugng GPON tai thanh phd Béc Ninh
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CHUONG 1. TONG QUAN VE MANG TRUY NHAP QUANG THU
PONG (PON)
1.1 Giéi Thiéu.

Mang vién thong gdm mang truy nhap, mang dudng truc va mang phia khach.

Mang truy nhép 1a mang & vi tri cudi ciia mang vién thong, truc tiép dau ndi véi thué
bao, bao gém tat ca cac thiét bi va duong day duoc lép dat gitra tram chuyén mach ndi hat
v6i thiét bi dau cudi cua thué bao, c6 nhiém vu truyén tai tin hiéu dén thué bao. Mang truy
nhap c6 dic diém thyc hién chiic ning ghép kénh, ndi chéo va truyén dan. N6 cung cép da

dich vy, tir chuyén mach dén truyén s liéu, hinh anh, thué kénh. ..

PON bao gdom cac thanh phan co ban 1a OLT (Optical Line Terminal), ONU (Optical

Network  Unit), Splitter (cac bo chia quang) va cac soi  quang.

Passive Optical Network

Passiv. tical é’&f\
¥RP | 4

OLT Pasgivg Qptical
<« onU
_ \ Optical Nelworki Unit

Optical LI:ne Terminal

Hinh 1. 2: Cac thanh phan co ban caa PON
1.1.1 Uu diém ciia mang quang thu dong (PON).

PON ngoai viéc giai quyét dugce van dé bang thong con co wu diém vé van dé lap dat
v6i kinh phi thip do tin dung dugc nhitng soi quang trong mang c6 tir trude. Ngoai ra nd con
c6 thé hoat dong voi ché d6 khong dbi xtng do d6 s& giam chi phi ONU di rat nhiéu do chi
phai st dung bo thu phét gia thanh thip hon.

PON c6 thé dam bao dugc muc tiéu > 100 Mbps/1 khach hang va 1a cong nghé co
bang thong cung cip dén khach hang 16n nhat hién nay.
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1.1.2 Kién tric PON (Mang quang thu dong).

PON c6 thé trién khai bat ki cdu hinh nao theo cac cu hinh trén bang cach sir dung

cac bd ghép 1:2 va bo chia quang 1:N.

Hinh 1.6: Céc kiéu kién tric cua PON

1.2 Cac hé thong PON hién dang dwoc trién khai.
1.2.1 APON/BPON.

Mang APON sir dung cong nghé ATM 1 giao thtc truyén tin. Cong nghé ATM cung
cép su mém déo theo khai niém do trong suét dich vu va phan bo bang tan, ngoai ra con co
nhing tinh ning rat hitu ich cho hoat dong khai thac va bao dudng cac két ndi tir dau cudi
dén dau cudi, nho do giam duoc chi phi hoat dong ciia mang. Cac uu diém cua ATM duoc
két hop voi méi truong truyén dan 13 soi quang véi tai nguyén biang tan duong nhu 1 v6 han
da tao ra mot mang truy nhap bang rong duoc biét toi nhu 1a mang PON bang rong - BPON
(Broadband PON). Nhu moi hé théng khac, BPON ciing duoc chia thanh céac 16p, 16p con véi

cac nhiém vu cu thé.
1.2.2 GPON.
Céu trac cua hé théng APON chi ¢6 thé hd trg toc d cao nhat 1a 622Mbps va

khong thé nang cip cip duogc. Thém vao d6 luu luong IP cia mang PON trén nén ATM con

khong t6i wu nén FSAN di phat trién hé thong méi, GPON (Gigabit PON), vao nim 2001 véi
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téc d6 1Gbps va nim 2003-2004 né duwoc chuan hoa véi cac tiéu chuin G.984.1, G.984.2 va
G.984.3. Ngay nay, GPON dugc dinh nghia dua trén cic giao thic co ban cta chuin
SONET/SDH cua ITU. Giao thitc nay kha don gian va no dat dugc gan 95% hiéu suit bing
thong. GPON hd tro toc do bit v6i dudng 1én 14 1,244Gbit/s va hudng xudng 1a 2.488Gbit/s,

mét tde d6 16n chua tirng co tur trude to1 nay
1.2.3. Ky thuat truy nhap va phwong thirc ghép kénh trong GPON.

Cong nghé truyén dan da truy nhap 1a cac k¥ thuat chia sé tai nguyén hiru han cho mét
lwong khach hang. Trong hé thong GPON, tai nguyén chia sé chinh 13 bing tan truyén dan.
Nguoi str dung cting chia sé tai nguyén nay bao gdm thué bao, nha cung cap dich vy, nha khai

thac va nhitng thanh phan mang khac.
1.2.4 EPON.

EPON (Ethernet PON) 14 giao thitc mang truy nhap day da dich vu (FSAN) TDMA
PON thtr nhat dugc phat trién dua trén khai thac cac uu diém cia cong nghé Ethernet tng
dung trong thong tin quang. EPON dugc chuan hoa boi IEEE 802.3. Trong E-PON, dit liéu
huéng xudng dugc dong khung theo khuoén dang Ethernet. Cac khung EPON ¢6 ciu tric
tuong ty nhu cac lién két Gigabit Ethernet diém toi diém ngoai trir tir mao dau va théng tin
xé4c dinh diém bat dau cua khung duoc thay d6i dé mang truong nhan dang kénh logic (LLID
- Link logic ID) nham xac dinh duy nhat mét ONU MAC. Trong hudng 1én, cic ONU phat

cac khung Ethernet trong cac khe thoi gian di dugc phan bd
1.2.5 WDM - PON.

Cong nghé mang quang thuy dong st dung ghép kénh phan chia theo budc song
WDM-PON (Wavelength Division Multiplexing - Passive Optical Network) 1a thé hé ké tiép
clia mang truy nhap quang va cho bang thong 16n nhat. WDM-PON 1a mét giai phap trién
vong cho cac hé théng PON thé hé méi dé canh tranh véi cac hé théng 10G-EPON va NG-
PON1. Pé dat duoc bang thong 16n, WDM-PON cung cip cho mdi thué bao mét bude song
thay vi chia sé budc song gitta 32 (hodc nhiéu hon) thué bao nhu trong hé théng TDM-PON.



1.2.6 Nhan xét.

Hién nay mang APON/BPON khong dugc quan tam phat trién do chi hd trg dich vu
ATM va tc d6 truy nhap thip hon nhiéu so véi cic cong nghé hién hiru khac nhu GPON hay
EPON.

Trong khi EPON chi cung cap téc do truyén 1a 1,25 Gbit/s thi GPON lai cho phép dat
t6i toc d6 2.448 Gbit/s. Vi hiéu sudt tir 50% - 70%, bang thong cia EPON bi gi6i han trong
khoang 600Mbps dén 900Mbps, trong khi 46 GPON véi viéc tan dung bang thong tdi da né
c6 thé cho phép cac nha cung cip dich vu phan phbi voi bing théng 1én dén 2300 Mbps.

1.3 Két luan.

Vi nhiéu vu diém va thuan loi da néu nhu dung lugng thué bao 16n, ) luong cap
giam, tinh bao mat tot, khong bi anh hudng béi nhiéu dién, thiét bi dugc dam bao an toan, toc
d6 truy nhap cuc cao, va kha ning nang cip bang thong don gian, cong nghé PON va dic biét
GPON, 1a mot lya chon réat tot cho viéc giai quyét van dé tac nghén bang thong trong truy

nhap va trd thanh cong nghé can thiét trong twong lai.

Trong chuong 2, s€ dugc dé cap sau hon va cac y€u td anh hudéng dén chat lugng cua

GPON.
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CHUONG 2 : GPON VA CAC YEU TO ANH HUONG DEN
CHAT LUQNG CUA GPON

2.1 Gigi thiéu chung.

Sau khi chuin héa mang FTTH vao nhitng nam 1990, cic thanh vién cia FSAN da
tiép tuc phat trién mot tiéu chi cho mang truy nhap PON sir dung cong nghé ATM. Hé thong
nay duoc goi 1a APON (viét tat cia ATM-PON). Cai tén APON sau d6 dugc thay thé bang
BPON véi v dién dat PON bang rong & muirc d6 pat trién cao hon. Nam 1997 nhém FSAN
dua cac dé xuét chi tiéu BPON 1én ITU-T dé thong qua chinh thirc.Tir d0, cac tiéu chudn
ITU-T G.983.x cho mang BPON lan luot duoc thong qua.Hé théng BPON dién hinh hd trg
tbc d6 voi 155 Mbps hudng 1én va 622 Mbps hudng xudng. GPON duge ITU-T chuan héa
theo chuan G.984 bat dau tir nim 2003, m& rong tir chuan BPON G.983 Hién cong nghé
GPON da duoc ITU hoan chinh thanh bd khuyén nghi ITU-T G.984x.

2.1.1 Tong quan vé mang truy nhap quang GPON.

Hé thong G-PON bao gdom 3 thanh phan chinh: OLT, ONT/ONU, ODN
(Spliter...)

Thiét bi két cudi quang OLT (Optical Line Terminator) thuong dat tai phong may CO
(Centre Office).

Céc thiét bi dau cudi quang ONT (Optical Network Terminer) hodc Khbi mang quang
ONU (Optical Network Unit) dat tai phia khach hang.

Thiét bi két cudi mang cap quang ONU (Optical Network Unit), két ndi véi OLT thong
qua mang phan phdi quang (ODN) thudng dung cho trudng hop két nbi téi buiding hoic t6i
cac via he, cabin (FTTB, FTTC, FTTCab)

2.1.2 Kién tric cia GPON.

V& co ban, GPON c6 hai 16p chinh: 16p hoi tu truyén dian — Transmission
Convergence (TC) Layer va 16p phu thudc moi truong vat 1i — Physical Medium Dependent
(PMD) Layer. TC layer va PMD layer twong Uing v6i hai 16p Data link va physical trong mo
hinh OSI.
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2.1.2.1 GPON Physical Medium Dependent (PMD) Layer.

Lé6p nay khong gidng nhu céc 16p cao hon, tit ca déu 1a phan ctng (hardware), Céc

quy dinh vé thong s6 cua 16p PMD trong GPON dugc dinh nghia trong chuin G.984.2:

e Tdc d6 bit: 1,24416 hoic 2,48832 Gb/s ¢ huéng xudng va 0,15552 hoic 0,62208
hoac 1,24416 hoac 2,48832Gb/s ¢ hudng Ién.

e Budc song: 1260 dén 1360nm cho huéng 1én va 1480 dén 1500nm cho hudng

xuéng.
e Loai tin hiéu truyén: chi truyén tin hiéu sb.

e Tilé chia cua spliter: hd tro dén 1:64 va phu thudc vao suy hao cua ODN.

2.1.2.2 GPON Transmission Convergence (GTC) Layer.

GTC Layer gom c6 phan 16p dong khung GTC (GTC framing sublayer) va phan 16p

thich tng hoi tu truyén dan (transmission convergence (TC) adaptation sublayer).

Pé truyén luu luwong, trong GPON sir dung khung GEM (GPON encapsulation-
method) hoac ATM. O dinh hudng duong 1én, luu lugng la dugc mang trong cac T- conts
(Transmission containers). Bat ki mot T-cont déu c6 thé mang duy nhét luu lwong ATM
hodc duy nhét luu lugng GEM, khong thé mang ca hai cing ltc. Dé két hgp mang ca hai
ludng luu lwong ATM va GEM trong cling T-cont thi can phai duoc hd tro boi mot vai loai
ATM T-cont va T-cont khung GEM khéc. O ché d6 kép ca hai loai luu lugng duoc mang di
trong khodng thoi gian mdt khung 125ps.

* Phén l6p dong khung GTC

Ludng GEM dai 125ps trong khung GPON. Khung dit liéu ctia nguoi dung co chiéu
dai ngau nhién. Giao thirc dong g6i GEM hd trg phan manh cac khung dit liéu nguoi dung
dong thoi chén cic mao dau va gia tri PTI duoc danh dé nhan dang ra cac goi da phan

manh, nham gitp qua trinh ghép lai d& dang va khong mat mat di liéu.
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Hinh 2.1 Phan 16p dong khung GTC

Churc nang:

o Ghép kénh va phan kénh: Phan tai PLOAM va GTC dugc ghép kénh vao khung
ciia TC duong xudng theo cac dinh dang khung quy dinh. Pinh huéng duong 1én, mdi
thanh phan duoc tach tir mot nhém duong 1én phi hop dén Bwmap tuong Gng dé ghép vao
khung duong Ién.

e Tao mao ddu va gidi ma: Mao dau khung GTC duoc tao va dugc dinh dang trong
khung dudng xuéng. Cum mao dau duong 1én duoc giai ma. Ngoai ra, OAM dugc dit vao
la thyec thi.

2.1.3 Pinh dang truyén din trong GPON.

2.1.3.1 Céu tric khung hwéng xuong.

Khung c6 chiéu dai toi da 1a 125pus bao gom cac khdi diéu khién duong xudng

(PCBJ) ctia 4 byte cho dudng truyén xudng va mot phan tai.

Khéi diéu khién duong xudng (PCBd) gom: Khéi PCBd duge OLT goi di dén cac
ONU bang kiéu quang ba.

- Truong dong bo vat Iy (Psync)
- Truong ldent co 32bit
- Truong thong tin van hanh ,quan 1y va bao dudng
- Truong xen ké bit chan ¢ BIP
- Trudng chiéu dai phan tai dudng xudng Plend

- Truong USBW map



2.1.3.2 Cau tric khung hwéng lén.
Do dai khung duong 1én bang v6i d6 dai khung duong xudng va bang 125ps. Mdi
khung c6 thé truyén dan cho mot hodc nhiéu ONU huéng 1én OLT.
a) CAu trac khung
b) Mao dau huong 18n 16p vat |i
¢) Khung PLOAM hudng lén
d) Bao cdo bang thong dong hudng Ién
e) Thanh phan tai khung GEM hoac phan manh
f) Header khung GEM
2.2 Chét lwgng va kha ning cung cip bing thong.
2.2.1 Kha ning cung cip bing thong.
a) Huéng xubng.
* Bing thong yéu cau cia mot kénh HDTV = 18 Mbit/s.
* Bang thong yéu cau cua mot kénh SDTV = 3 Mbit/s.

* Truy cap Internet toc d6 cao = 100 Mbit/s trén mdi thué bao vai ty 1é ding
chung 20:1

* \/oice IP tdc do 100 Khit/s.

Trong d6 téc d6 hudng xudng cua GPON = 2,488 Mbit/s X hiéu suat
92% = 2289 Mbit/s. Trong ung dung nhiéu nhém nguoi st dung (MDU:
multiple- dwelling-unit), vai ty 18 chia 1a 1:32, GPON c¢6 thé cung cap dich vu co ban bao
gom truy cap Internet tbc do cao va Voice dén 32 ONU, mdi ONU cung cip cho 8 thué
bao.

b) Huong Ién.
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ITU G 984 GPON khdng nhitng cd kha niang hd tro tat ca cac yéu cau vé hé
thdng mang ma con cung cap mot co ché QoS riéng cho Iép PON vuot ra ngoai cac phuong
thirc Ethernet I6p 2 va phan loai dich vu (Class of Service - CoS) IP 16p 3 dé dam bao viéc
phan phat cac thng tin voice, video va TDM chit lugng cao thong qua méi trudng chia sé
trén nén TDMA. Tuy nhién, cac co ché CoS & 16p 2 va 16p 3 chi c6 thé dat muc t6i da 1a
QoS & 16p truyén tai. Néu l6p truyén tai co d6 tré va dung sai I6n thi viéc phan chia mtc vu
tién dich vu khong con y nghia. P6i véi TDMA PON, dung lugng cung cip QoS hudng lén
s& bi han ché khi tt ca cac ONU ctia PON st dung hét bang thong hudng 18n va uu tién cia
no6 trong TDMA. Hudng 1én GPON c6 thong lwong dén 1,25 Gbits/s.

2.2.2 Kha niing cung cap dich vu.

- C4c dich vu bd ba danh cho ho gia dinh: GPON duoc phét trién dé mang dén céc
dich vu thé hé¢ méi nhu IPTV, truyén hinh theo yéu cau, game truc tuyén, Internet toc do
cuc cao va VolP véi chi phi hiéu qua, bang thong 16n va chat lugng dam bao cho céc thué

bao ho gia dinh.

- Vi cac doanh nghiép vira va nho: GPON la su lua chon hoan hao cho cac doanh
nghiép vira va nho ¢ yéu cau vé thoai, truy nhap Internet, VPN va cac dich vu T1/E1 voi

chi phi hop ly.

- V6i Chinh phi, Gido duc va Y té: Thi truong cac co quan chinh phil yéu cau cac
dich vu dit liéu va thoai 6 chét luong cao va bang thong 16n véi chi phi thip. Kha niang cua
GPON cho phép phuc vu hiéu qua mot s Tuong Ion thué bao & cac khu vuc trung tdm van
phong chinh pha, cac treong hoc, bénh vién ciling nhu cac khu vui choi giai tri, khu céng

nghiép.
2.3 Cac yéu t6 anh hwéng dén chat lwong cia GPON.
2.3.1 Anh hwéng caa suy hao.

Ngoai trir cac tuyén cu ly ngin, suy hao soi quang cé vai trd quan trong
trong thiét ké hé théng. Xét mot may phat quang 13 c6 kha ning phat mot

cong suat trung binh Pt. Néu may thu c6 kha niang phat hién tin hiéu véi cong
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suit trung binh nho nhit tai téc do bit BT 1a Pr, khoang cach truyén dan 16n

nhat duoc gidi han bai:

— 10 Pt
L=log (5)  [km] (2.1)

Trong do a; la h¢ s6 suy hao trung binh cia s¢i quang - tinh theo don vi dB/Km bao
gbm ca suy hao dudng truyén quang, suy hao tai cic mdi han va tai cac bo gép ndi quang.
Sy phuy thudc cta chiéu dai L vao toc do bit 1a do su phu thudc tuyén tinh caa Pr theo toc do

bit Br.
2.3.2 Anh hwéng ciia suy hao tan sic.

Trong mdt s¢i quang, nhiing tan s6 anh sang khac nhau va nhitng mot khac nhau can
thoi gian khac nhau dé truyén mot doan tir A dén B. Hién twong ndy goi 13 tin sic va giy ra

nhiéu anh hudéng khac nhau.

a) Gién xung do tan sac vat liéu (hay tan sac mau) xay ra khi van téc pha cia mat phang
trryén séng trong moi trudng dién moi thay doi tuyén tinh budc séng hay chiét suat caa vat lidu
silica str dung ché tao soi quang thay d6i vai cac tan sé quang o khac nhau tac 1a d?n/dA* # 0
. Xét d6 tré nhom 7, trong soi quang gay ra bai van toc nhém  v,dugce dinh nghia tai bicu thuc

(2.3).

d 1 d
=L =2(n, - 222) (2.3)

c

V6ing la chiét suat vat li€u 161. DY tr€ xung do tan sac vat liu 7, trong soi quang co

chiéu dai L 1a:
T = = (n1 - ﬂﬂ) (2.4)

D61 véi nguon sang cd dd rong phd 1a g, va budce song trung binh A thi d§ gian xung

do tan sac vat li¢u g, c6 thé thu duogc:
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dtm L[ d2n1]
g, = 0 =0,-|1—| =0,.L.D
m 2 g, s Ky, 2 M

Hé s0 tan sac vat liéu Dm duoc xac dinh boi:

szép

d2n1:|
da?

b) Gian xung do tan sac ong dan song.

H¢ s tan sdc ong dan song co thé dugc xac dinh boi bi€u thue:

DW=

2nA [n3g vd2(vb) . dnag d(Vb)
2 |n,w  av? do dv

(2.5)

(2.6)

(2.7)

Trong d6 nzg 12 chiét suit nhom cua 16p vo soi quang . Tan sic 6ng din song cling c6 thé

tao nén tan sic mau do co su thay ddi van tdc nhém véi bude song tai mode khi d?f/ di* # 0

2.3.3 Anh hwéng ciia quy cong suit.

Muc dich cta qily cong suat 1a bao dam cong suat du phong cia may phat sao

cho khi dén may thu da 16n dé duy tri hoat dong tin cdy trong sudt thoi gian séng cta hé thong.

Cong suat trung binh nho nhat doi hoi boi may thu duoc goi 13 do nhay ctua may thu, ky hiéu 1a

Pr. Thuong ta luén biét duoc cong suat phat trung binh Pt ciia may phat. Qily cong sut thudng

dugc tinh theo don vi decibel (dB), con cong suit quang duoc biéu thi theo don vi dBm

P =P .+ A, + M
Trong d6 Ar suy hao kénh tong cong, Ms 1 do du phong hé thong.

2.3.4 Anh huwéng ciia quy thoi gian Ién.

Muc dich ctia quy cta thoi gian 1én 12 bao dam rang hé thong c6 kha ning hoat dong

ding ¢ toc do bit mong mudn. Tham chi néu dai thong cua cac thanh phan riéng 1é ctia hé

thong vuot qua toc do bit, van co thé xay ra truong hop toan hé théng c6 thé khong hoat

dong duoc ¢ toe do bit do.

Thot gian Ién tong cdng dugc xap xi nhu sau.
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T= \/Ttian + szib + ther (2.10)

Thoi gian Ién Ty, cta soi quang gy do do tan sac mode va tan sac van toc nhom do do

duoc x4c dinh boi biéu thire.

T = Thoa + Tévp (2.12)
2.3.5 Cac yéu té khac anh hwéng dén hé théng thong tin quang.

* Nhiéu mode.
Nhiéu mode lién quan t6i soi da mode va di dugc nghién ciru siu trong nhitng nim
1980. Ngudn goc ctia nd c6 thé duoc hiéu nhu sau: Giao thoa giita cac mode lan truyén
khac nhau trong soi quang da mode tao ra mot mau ddm tai bo tach quang. Sy phan bd
cuong do khong déu lién quan téi mau ddém nay sé vo hai cho chinh no béi vi chat luong
ctia may thu duoc quyét dinh boi cong suit tong cong ldy trén toan b ving tach quang. Su
dao dong cong suét thu duge xem nhu 14 nhidu mode. Chung ludn xay ra trong sgi quang da

mode do cac r6i loan co hoc khi soi quang dao dong va udng cong nho.
2.4 Tong két chuwong.

Chuong 2 hoc vién da trinh bay téng quan vé mang quang thu dong GPON. Kién
trac cling nhu kha niang cung cap dich vyu. Cac yéu té anh huéng dén chét lugng cua GPON.
Cong nghé GPON tuy don gian nhung van dam bao giai quyét cac van dé co ban vé ki thuat
ciia mang truy cap bang rong téc do cao, dap ung cac yéu cau ky thuat cua dich vu, diéu d6
khién cho GPON la cong nghé sir dung biang thong hiéu qua nhat trong cac loai cong nghé
PON hién co.

Véi nhimg uvu diém, nhuoc diém cua cdng nghé mang quang thu déng GPON,
hoc vién s& nghién ctiu tng dung GPON va cac giai phap nham “ Nang cao chat lugng GPON

tai Thanh phd Béc Ninh” trong chuong 3.
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CHUONG 3: NANG CAO CHAT LUQNG GPON
TAI THANH PHO BAC NINH

3.1. GPON tai Thanh phé Bic Ninh
3.1.1 Vai nét vé tinh va Thanh phé Bdc Ninh.

Tinh Bac Ninh nam trong vung chau thd Séng Hong, thuéc khu vue dong bang
Bac B9, phia Bic giap tinh Bic Giang, phia Pong va Pong Nam giap véi tinh Hai Duong, phia
Nam giap tinh Hung Yén, phia Tay giap thanh phé Ha Noi. Dan sé cta Thanh phé Bic Ninh
nam 2019 1a 376.418 ngudi, chiém 27,6% dan sd toan tinh, trong d6 bao gém 19 phuong
la Pap Cau, Thi Cau, Vii Ninh, Sudi Hoa, Ninh X4, Tién An, Vé An, Van An, Kinh Bic, Pai
Phiic, V& Cuong, Van Duong, Hap Linh, Phong Khé, Khuc Xuyén, Khac Niém, Hoa Long,

Kim Chan, Nam Son.

3.1.2 Cdc phwong thirc cung cap dich vu cho thué bao cé dinh tgi VNPT Bac Ninh.

Hinh 3.2 Mé hinh cung cip dich vu internet trén nén cong nghé AON ciia VNPT
Biic Ninh.



L&p internet

L&p Core

L&p phan phdi

VoD bt AN | % = (mang MAN VNPT
servers i = s B tinh, thanh phé)

| 2=
FTTx unh. nnnnnn
phé
LB ZSGbp% 2.5Gbps 2,5Gbps| 1.25Gbp
Splitter Splitter

4/ Z STB

L&p dau cubi

L e =
Nha khach Nha khéch
hang hang

Hinh 3.3 M6 hinh cung cap dich vu internet trén nén cong nghé GPON ciia VNPT
Biic Ninh

Trén hinh 3.3 1a mé hinh mang cung cap dich vu internet va dich vu truyén hinh
MyTV trén nén cdng nghé GPON caa VNPT Béc Ninh. M6 hinh dugc phan thanh 5 16p:

+ Lép dau cudi: 1a thiét bj d¢au cudi VNPT Bac Ninh cung cip cho khach hang
nhu modem GPON, STB dung cho dich vu MyTV...

+ Lép truy nhap: Ha tang cap quang, splitter va OLT véi duong cip xudng
2.5Gbps va duong 1én 1.25 Gbps.

+ L&p phan phdi: Mang MAN-E va sever VOD dit tai VNPT Bic Ninh.

+ Lop core: Tir mang MAN-E ciia VNPT Bic Ninh, luu luong sé dua sang mang
I6i cia VNPT NET thong qua cac dudng PE dau ndi lién tinh.

+ Lép Internet: cung cap Internet xudng 16p 18i thdng qua cac Router bién (PE,
BRAS).

3.2 Trién khai GPON tai phwong Khic Xuyén

3.2.1 Mang truy nhdp tai phwong Khiic Xuyén trwéc khi trién khai GPON
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Dua trén tinh hinh thyc té tai phuong Khac Xuyén, hé thong mang bang rong cua
VNPT trén dia ban phuong trude ddy chu yéu 1a cap dong ADSL, nhu cau sir dung cua khach

hang ngay cang tang phuc vu cho c0ng Viéc, giai tri dang ngay cang lon.

3.2.2 Phuong an cong nghé.

Phuong 4n cap quang hoa cho toan khu vuc véi quy hoach, giai phép kién tric
mang FTTH (Fiber to the Home) 14 thich hop nhat. T4t ca cac cép chinh va cap phdi déu Ia cap
quang. Thiét bi dau cudi mang quang dat tai nha khach hang. Day 1a giai phdp mang cho toc do
cao, bang thong truyén sit lidu 16n va d6 tré thdng tin thap. Trong cac mang nay, cac bo chia
quang thy dong duoc tap trung tai cac ti quang cap 2, cap 3 hoidc cac mang xong dat ngam gan

khu vuc nha khach hang.

3.2.3 Khao sat thue dia
Truéc hét, viéc khao sat cac cong trinh trén dia ban phudng nhu cac S, ban
nganh, cong ty, truong hoc, cong vién, dﬁy da duong truc, duong nhanh, duong ngo ... da dugc
tién hanh k¥ cang. Tén duong, ngd, ngach, thong tin vé ho dan, sé lugng da duoc xac dinh trén

ban d6 dang véi thuc té phuc vu cho trién khai mang GPON trén dia ban phuong Khic Xuyén.

3.2.4 Thiét ké cac tuyén cap va thi cong
Trén co so khao sét thuc dia, cac tuyén cap quang dugc thiét ké nhu trén hinh 3.6.
Tai dia ban phuong Khic Xuyén, VNPT Bic Ninh dy kién lap dat 8 cong OLT véi s6 lugng 32
bo chia (1:16), téng cong c6 dung lwong 512 cong quang dé phuc vu nhu cau sir dung bing
thong ciia khach hang va phat trién dich vu bang rong nhiing nam tiép theo.
3.2.5 Két qud.
Sau khi trién khai GPON tai phuong Khic Xuyén, mang truy nhap tai day da dap
ng tot nhu cau vién théng cua cac khach hang va con kha ning dap ¢ng tét nhu cau trong

tuong lai nhi€éu nam sau.

3.3 Mt sé giai phap nang cao chit lwgng GPON tai Thanh phd Bic Ninh

3.3.1 Tang cwong du phong cho GPON
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Hién tai, cac duong ndi tir MAN-E dén cac OLT, tir cac OLT dén céc bo chia quang cua
cac GPON déu chi sir dung mét soi quang. Véi cau hinh nhu vay, néu c6 su ¢ véi soi quang
dang lam viéc thi toan bo thué bao caa GPON st dung soi ndy mat lién lac. Trong thuc té van
hanh, khai th4c mang, su cb dut, gay soi quang xay ra kha nhiéu. Trong khi d6, cac cap quang
da lp dat trén dia ban thanh phé Bic Ninh déu c6 s6 soi quang kha 16n, ngoai cac soi dang lam
viéc thi s6 soi con lai kha nhiéu. Dé xuat cua hoc vién 1a sir dung cac soi quang chua dung dén
lam cac soi du phong. Viéc du phong c6 thé & ché do du phong néng. O truong hop nay, can
thém céac card ¢ phia MAN-E va OLT va lam tang kinh phi trang bi mang. Truong hop du
phong ngudi, chling ta chi tao sin cac dau néi cho céac soi du phong. O truong hop nay, khi cé
su ¢b V6i soi dang 1am viéc, ky thuat vién chi can di soi quang du phong cho soi bi su cd.
Thoi gian khac phuc su ¢b véi du phong nguoi tly thudc Ky ning va sy phdi hop ¢ phia MAN-

E va phia OLT cua céc k¥ thuat vién.

Ghi cha

Soi quang dang hoat déng

Soi quang di phong

3.3.2 Sur dung hep ly cac bg chia quang (Spliter).

Trién khai GPON can xem xét dé st dung cac bo chia quang phu hop voi dia ban
thuc t& va hién trang phan b thué bao. Tir cac OLT dit tai CO dén cac ONU dit tai
nha khach hang c6 thé chi sir dung mot b chia quang (phuong an tap trung) nhung
cling ¢ thé sir dung nhiéu bo chia quang theo timg ching khac nhau (phuwong 4n phan
tan). Tuy nhién, Tap doan Buu Chinh Vién thong Viét Nam ciing c6 quy dinh 13 muc cong
suat tai mdi dau ra cua bo chia quang cudi cing phai khong nho hon -22dB, tong suy hao

duong truyén tir OLT dén ONU phai nho hon 28dB.

Vidu 1: Str dung 2 bo chia phéan tan (1:8) cho GPON khu vuc cot 29A KT2.
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Phuong an nay 4ap dung cho céc khach hang tap trung trong mdt khu vuc nho,

dién hinh 12 nha d6 thi hoic chung cu.

_ o

-_ o

- e

- o
- oo

- o

- o
- o

-_ o
- o

Tham s dau vao:
- Suy hao do b chia (1:8) 1a 9dB (2 bd).
- Suy hao cuia khép ndi tai OLT va b chia 1a 0,5 dB/khap (5 khép).
- Suy hao soi quang la 0,5 dB/km.
- Tong chiéu dai cap quang tir OLT HNL dén bo chia quang (1:8) la
3,1km.
Tir déy, ta c6 tong suy hao trén tuyén tir OLT HNL dén dau ra bo chia quang la:
9dB + 9dB + (0,5dB/khdp x 5khép) + (0,5dB/km x 3,1km) = 22,1 dB
Khi sir dung module B+ c6 muac cong suat phét 1a 3,5dB thi mac cong suét tai
dau ra cua ta Spliter s& 13 :
3,5dB - 22,1dB = -18,6 dB
Vi du 2: Str dung bo chia tap trung (1:64) cho GPON khu vyc cot 13A KT2.
Trong vi du nay, cép quang tir CO HNL qua ti phdi quang ODB dau Khic Xuyén va ti
phéi ODB Cau Choi dén tu Spliter cudi (cot 13A KT2). Tai day st dung bo chia 1:64 dé két ndi
dén t6i da 64 ONU dit trong toa nha chung cu ctia khach hang.
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3km

W Module B+

Tham sb dau vao:

- Suy hao do bo chia 1:64 la 18dB.
- Suy hao caa khép néi tai OLT va bo chia 12 0,5 dB/khép (2 khap).
- Suy hao soi quang la 0,5 dB/km.
- Tong chiéu dai cap quang tr OLT HNL dén bo chia quang 1:64 1a
3km.
Tir déy, ta c6 tong suy hao trén tuyén tir OLT HNL dén dau ra bo chia quang la:
18dB + (0,5dB/khép x 2khép) + (0,5dB/km x 3km) = 20,5 dB
Khi sir dung module B+ c6 muic cong suat phat la 3,5dB thi mic cong suét tai
dau ra cua ta Spliter s& Ia:
3,5dB —20,5dB = -17 dB
Vi du 3 : Str dung phén tan céc bo chia (1:2) va (1 :32) cho GPON khu vuc cot 10A
KT2.

12Fo ‘
—_—
12Fo ONU
—_— -
h 12F0
d Soom Splitter 1:32 .

Splitter 1:32

Tham sb dau vao:

- B6 chia quang (1:2) c6 suy hao la 3 dB;
- B6 chia quang (1:32) co suy hao la 15dB;
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- Suy hao do khép ndi tai OLT va cac bo chia 1a 0,5 dB (5khap).
- Suy hao soi quang la 0,5 dB/km.
* \/Gi bo chia dit tai toa nha A: Tong chiéu dai cap quang tir OLT HNL dén bo
chia quang (1:32) 1a 3,5 km. Nhu vay, tong suy hao toan tuyén Ia:
3dB + 15 dB + (0,5dB/khép x 5khép) + (0,5dB/km x 3,5km) = 22,25 dB
Khi sir dung module B+ c6 muc cong suat phét 1a 3,5dB thi mac cong suét tai
dau ra cua ta Spliter (1:32) s& la:
3,5dB - 22,25 dB =-18,75 dB
Vi du 4: Str dung phén tan céc bo chia (1:4) va (1:16) cho GPON khu vuc cot 13A4 Tra
Xuyén.

\ 116

Tham s dau vao:
- Bo chia (1:4) c6 suy hao la 7 dB;
- Bo chia Spliter (1:16) c6 suy hao la 12 dB;
- Suy hao cua khop tai OLT va céc bo chia la 0,5 dB/khap (5 khép).
- Suy hao soi quang la 0,5 dB/km.
* \/6i bo chia (1:16) s61 : Tong chiéu dai cap quang tir OLT HNL dén bo chia (1:16)
nay 1a 3,1 km, nhu vay tong suy hao trén toan tuyén Ia:

7dB + 12 dB + (0,5dB/khép x 5khap) + (0,5dB/km x 3,1km) = 23,1 dB

Khi str dung module B+ c6 muc cong suat phét 1a 3,5dB thi mac cong suét tai
dau ra cua ta Spliter (1:16) sb1 s& la:

3,50B - 23,1dB = - 19,6 dB
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3.4 Két luan :

Tuy theo khu vuc tap trung dong dan cu, cong ty, chung cu, cac khu dang trong
giai doan xay dung ma hoc vién s& b tri cac ta Spliter phi hop véi nhu cau sir dung cua khach
hang, ting cuong thém cac soi du phong khi nhu cau ¢ khu vuc ¢6 thé ting cao dot bién, nham
linh hoat cung cap dich vu, bang thong phuc vu khach hang. Ngoai ra, viéc ting cuong thém
cac soi du phong, hoc vién ciing xin thém cic module du phong duoc dau ndi trén CO Ho

Ngoc Lan nham giam thoi gian mat lién lac dich vu xuéng thap nhat.

Viéc nang cao chat lwgng GPON bing viéc sap xép lai dung luong céc ta Spliter
cling 12 mot trong cac giai phap ma hoc vién huéng dén nham t6i wu dung luong cong quang tai
cac tu Spliter, tranh gay lang phi, tap trung cho cac khach hang cé nhu cau.

Céc giai phap ma hoc vién dé xuat vi muyc dich nang cao chat luong trai nghiém dich
vu bang rong cia VNPT Bic Ninh ngay mét tét hon trong viéc gitr khach hang, ciing nhu phat

trién, ma rong thi phan cia minh trong linh vuc vién thong.
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KET LUAN

Luan van da nghién clru, tim hiéu vé céac dich vu bang rong ¢d dinh noi chung va
cong nghé mang quang thu dong GPON ctia VNPT Bic Ninh noi riéng, da néu duoc cac uu
nhuge diém cua tung loai dich vy, nhitng khé khan con tdn tai cia VNPT Bic Ninh khi trién
khai dich vu cung cip dén khach hang. Tir d6, hoc vién di téng hop lai nhitng diém cin
khic phuc va cing cic dong nghiép dua ra cac giai phap nang cao chat lugng GPON tai
thanh phd Bac Ninh. Qua qua trinh trién khai cac giai phép tir giai doan thir nghiém dén viéc
dua ra trién khai thuc té da dat duoc hiéu qua cao. Hién tai, tat ca cac khung gi6 h¢ théng
khong con xay ra hién tuong bi nghén luu luong Internet vao gid cao diém, ting cudng kha
nang du phong cua mang truyén dan ciing nhu céc thiét bi dat tai CO, tao dugc sy on dinh
vé mang ludi nham ting kha ning canh tranh giir khach hang, ciing nhu tim kiém nhing
khach hang moi.

Hudng phét trién tiép theo s& 1a nang cap cdng nghé mang cép quang GPON 1én
cong nghé XG-PON cung cap 10 Gbit/s dudng xuéng va xa hon nita la cdng nghé NG - PON2
hd tro téc do 40 Gbit/s duong xuéng, theo 16 trinh phat trién cia Tap doan Buu chinh Vién
théng Viét Nam - VNPT.

Em xin chan thanh cdm on PGS. TS Bui Trung Hiéu d3 tin tinh hudng dan,
gitip 46 em trong sudt thoi gian thuc hién dé tai nay. Trong qua trinh thyc hién thi ludn vin

van con c6 nhiéu thiéu s6t, mong thay c6 goép y dé em co6 thé hoan thién tot hon.
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