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Lol cdm on
Sau 2 thang tim hiéu nghién ctru va duoc sy huéng dan tan tinh cua thay TS. Poan
Hitu Chtrc em dé hoan thanh d6 an tét nghiép véi dé tai: “Nghién ciu thiét bi GPON
trén mang Vién thong Hai Phong” dung thoi gian quy dinh. Tuy nhién do kién thirc

con han hep nén khong thé tranh khoi nhiing sai x6t trong qué trinh thuc hién.

Vi vdy em mong céc thay ciing nhu cac ban trong Iép gop y dé dé tai cia em duoc
hoan hao hon

Em xin chan thanh cam on thay gido TS.Poan Hitu Chirc da tan tinh hudng dan
gitip & em dé em hoan thanh d6 an nay. Trong thoi gian hoc taptai truong em xin chan
thanh cam on tat ca cac thay co gido trong cac khoa, phong, trong bo mén Bién tu
truyén thong da giang day em, dé trang bi cho em nhiing kién thic hoan chinh nhu
hém nay. D6 1a nén tang wban gidp em thuc hién d6 an tot nghiép ciing nhu 1a cho
cdng Viéc sau nay.

Em xin chan thanh cam on cac thay co!

Hai phong, ngay thang nam 2024

Sinh vién thyc hién

Vi Thanh Son



LOI NOI PAU

VNPT Hai Phong hién 1a nha cung cép dich vu vién thong hang dau voi
ha tang mang ludi rong khap ca dia ban va cung cap nhiéu loai dich vu vién
thong.Su phat trién cua cac khu vuc kinh té nhu: khu cong nghiép, khu cong
nghé cao, khu thuwong mai, chung cu cao cap, ... cing véi sy phat trién ngay
cang 16n manh cua cac t6 chic kinh té nhu: ngan hang, kho bac, cong ty, ... da
tao ra nhu cau rat 16n trong viéc sir dung céc dich vu tién ich tich hop thoai, hinh
anh va dur liéu.Bén canh do, cac dich vu ung dung trén Internet ngay cang phong
phU va phét trién voi tdc d6 nhanh chéng nhu cac dich vu mua béan truc tuyén,
ngan hang, c4c dich vu dao tao tir xa, game truc tuyén,... dic biét nhu cau vé
cac loai dich vu gia tang tich hop thoai, hinh anh va dit li¢u dang ngay cang
tang.Su phat trién cta cac loai hinh dich vu méi, doi hoi ha tang mang truy nhap
phai dap tng cac yéu cau vé bang thong rong, toc do truy nhap cao.

Vi vay nghién cau trién khai cac giai phap truy nhap quang da dugc VNPT
Hai Phong chi dong trién khai va dua vao khai thac thuong mai tir nim 2008
véi cong nghé ban dau 1a AON r6i dén GPON. Cong nghé truy nhap quang thu
dong GPON da dugc ITU chuan hda, hién nay 1a mot trong nhiing cong nghé
duoc wu tién lva chon cho trién khai mang truy nhap tai nhiéu nuéc trén thé
gioi.GPON la cdng nghé huéng téi cung cip dich vu mang day du, tich hop
thoai, hinh anh va sé liéu véi bang thong 16n tbc do cao. Do vay GPON sé 1a
cong nghé truy nhap lua chon trién khai hién tai va tuong lai.

Tai Viét Nam cdng nghé mang GPON di duoc cac nha cung cap dich vu vién
thong trién khai va dua vao khai thac . Tai VNPT Hai Phong, cling nhu Tap
doan Buu chinh Vién théng Viét Nam (VNPT), dau tu dua vao khai thac thiét

bi GPON duya vao cac dic diém nhu sau:

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

Pon gian: Pa dugc tiéu chuan héa va khéng ngimg duoc phat trién. Pugc tng
dung rong rai trong tat ca cac to chirc, doanh nghiép va thiét b gia dinh.

Do linh dong cao: Quan 1y bang thong va md rong bang thong két ndi rat dé
dang. H tro mé hinh két ndi (topology) dam bao do kha dung cua dich vu cap
cho khach hang. Téi wu cho viéc truyén tai thdng tin dang géi, dic biét la cac
goi tin IP.



Trong luan van ndy em xin dugc di vao tim hiéu céng nghé GPON va dich
Vu cung cap va viéc xay dung, van hanh khai théc thiét bi GPON tai VNPT Hai
Phong.

Dé tai bao gém 3 chwong:

Chuong 1: Tong quan mang truy nhap GPON

Chuong 2: Cong nghé mang GPON va dich vu cung cap trén mang GPON

Chuong 3: Xay dung mang Gpon va van hanh, khai thac tai Vién thong Hai
Phong

Trong qué trinh 1am luan vin to6i dd nhan dugc nhiéu y Kién dong gop, giap
d& quy bau cua cac thay cd gido clng céc ban bé ddng nghiép.

Xin gui 101 cam on sau sic nhét téi Thay gido TS.Poan Hitu Chirc ngudi da
tan tinh huéng dan, gitp d& toi hoan thanh luan vin nay. Xin chan thanh cam on
cac giang vién chuyén nganh dién tu truyén thong, khoa K¥ thuat dién — Dién
T, truong Pai Hoc Quan Ly va Cong Nghé Hai Phong, nhitng nguoi da trang
bi cho tdi nhiing kién thirc quy béu trong qué trinh hoc tap.

Cam on su giup dd, tao diéu kién cua cac ddong nghiép noi toi dang cong tac:
VNPT Hai Phong da giup d& va tao diéu kién dé toi hoan thanh luan vin cua
minh.



CHUONG 1: TONG QUAN MANG TRUY NHAP GPON

1.1. Lich sir phat trién.

Nam 2001, nhém FSAN da khoi xudng nd luc tiéu chuan héa cac mang PON
hoat dong ¢ toc d6 bit trén 1 Gbps. Ngoai nhu cau hd tro téc do bit cao hon, giao
thire tong thé phai dugc mé dé xem xét lai sao cho giai phap t6i vu va hiéu qua
nhat nhim hd trg nhiéu dich vu ciing nhu chitrc ning va kha ning mé rong van
hanh, quan tri, bao tri va cung cap (OAM&P).Nho nhitng nd luc cia FSAN, mot
giai phap mai da xuat hién trén thi truong truy cap quang — Gigabit PON
(GPON), cung cap hd tro toe do bit cao chua ting co (Ién t6i 2,488 Gbps) dong
thoi cho phép truyén nhiéu dich vu, cu thé 1a dit liéu va TDM, trong dinh dang
g6c va co hiéu qua cuc ky cao.Vao thang 1 nim 2003, cac tiéu chuan GPON di
duoc ITU-T phé chuan va dugc goi 1a Khuyén nghi ITU-T G.984.1, G.984.2 va
G.984.3.GPON la mang truy cap cap quang linh hoat ¢ kha ning hd tro cac yéu
cau bang thong cua dich vu kinh doanh va dan cu, dong thoi bao phu cac he
théng c6 téc do duong truyén danh dinh 1a 1,2 Gbit/s va 2,4 Gbit/s ¢ hudng ha
luu va 155 Mbit/s, 622 Mbit/s , 1,2 Gbit/s va 2,4 Gbit/s &

1.2. Kién trac téng quan mang GPON.

— FTTH
§ FTTO §

‘ < Ebe ont [
- 1 OLT 3
3 FTTB/C 3
FTTCab §

Y

A
Y
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SNI UNI

Hinh1.1 : Kién trdc tong quan mang GPON

Phan quang caa hé thbng mang truy cap cuc bo ¢ thé 1a chu dong hoic thu
dong va kién tric cua né cé thé 1a diém-diém hoic diém-da diém. Hinh 1.1 cho
thiy céc kién trac duogc xem xét, bao gdm tir Cap quang dén Nha (FTTH), qua
Cap quang dén Toa nha/Lé duong (FTTB/C) dén Cap quang téi Ta (FTTCab).
Mang truy cap quang (OAN) la chung cho tat ca cac kién trac duoc hién thi
trong Hinh 1.1, do d6 diém chung caa hé thdng nay c6 kha ning tao ra Khoi



lwgng 16n trén toan thé gisi. Su khac biét cua cac tiy chon mang FTTB, FTTC,
FTTCab va FTTH chu yéu Ia do cac dich vu duoc hd tro khac nhau nén ching
c6 thé duogc xtr Iy gidng nhau .

1.3. Cau trtiic mang GPON tiéu biéu.

CATV
1550nm : E i
_’ : | X
¥ ) e
IP Network l
Ié . CATY i
as UF |
| & PHONE |
GE | | ONT | |
Optical Combiner splitter 5, IPT} \
CDN (EDFA) pu :
1490nm 1310nm S Home
_ i Gateway |
SIP/H.248
PSTNISS 0~20KM Household Network

Hinh 1.2: CAu tric hé théng GPON tiéu biéu

Cau hinh hé théng G-PON bao gébm OLT, ONU, bo tach quang va soi.Soi
quang duoc két ndi véi cac nhanh OLT tai bo tach quang thanh tbi da 64 soi va
cac soi phan nhanh dugc két ndi véi ONU.Trong 16p G-PON TC, pham vi logic
t6i da duoc xac dinh 1a 60 km, trong khi khoang cach soi quang chénh léch téi
da gitta ONU xa nhat va ONU gan nhét 1a 20 km. Sy khac biét nay duoc han ché
dé kich thudc cira s6 khac nhau khong dugc mé rong vuot qua mic cho phép do
nhitng lo ngai vé chat lwong dich vu. Ddi vai ty 18 phan chia, 16p TC hd tro ti
128 phan chia du doan su phét trién cia mo-dun quang trong tuong lai.G-PON
hd tro tit ca cac dich vu hién da biét va cac dich vu méi dang duogc thao luan
cho cac thué bao dan cu va khach hang doanh nghiép. GTC hd tro truyén xung
nhip 8 kHz va thém vao d6 1a tin hiéu tham chiéu 1 kHz do OLT cung cap cho
ONU bang tin hiéu diéu khién. Chtrc nang giam sat cua G-PON gilp nang cao
do tin cay cta mang truy cap hién c6. Do tinh chat multicast caia PON, cac
khung hudng xudng can mot sé loai co ché bao mat & lop TC.

1.4. Dich vu cung cap.
GPON duoc yéu cau hd trg tat ca cac dich vu hién da biét va cac dich vu méi
dang dugc thao luan cho cac thué bao dan cu va khach hang doanh nghiép vi
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kha ning bang thong rong nhu vay. Nhitng dich vu cu thé nao can duoc cung
cap s& rd rang hon ddi véi mot s6 nha khai thac so véi nhitng nha khai thac khac
va phu thudc nhiéu vao cac diéu kién phap ly cu thé cua thi tredng cua tieng nha
khai thac, ciing nhu tiém nang thi trudng caa chinh ho. Lam thé ndo céac dich vu
nay dugc cung cip mot cach hiéu qua vé mit chi phi khong chi phu thudc vao
cac diéu kién phap ly ma con phu thudc vao céac yéu td bao gom co sé ha tang
vién thong hién c6, phan bd nha ¢ va su két hop giita khach hang dan cu va
doanh nghiép. Cac dich vu bao gom dich vu dit liéu, PSTN, duong truyén riéng,
video, v.v.

1.5.Téc dd bit.

Vé co ban, GPON huéng téi tbe do truyén lén hon hoic bang 1,2 Gbit/s. Tuy
nhién, trong truong hop FTTH hodc FTTC c6 xDSL khong d6i xung, téc do bit
huéng Ién téc d6 cao nhu vay c6 thé khong can thiét. Theo d6, GPON xéac dinh
7 16 hop tdc d6 duong truyén nhu sau:

155 Mbit/s up, 1.2 Gbit/s down;

* 622 Mbit/s up, 1.2 Gbit/s down;

* 1.2 Gbit/s up, 1.2 Gbit/s down;

* 155 Mbit/s up, 2.4 Gbit/s down;

* 622 Mbit/s up, 2.4 Gbit/s down;

* 1.2 Gbit/s up, 2.4 Gbit/s down;

* 2.4 Gbit/s up, 2.4 Gbit/s down.
Pham vi Logical

Pham vi logic 1a khoang cach téi da gitta ONU/ONT va OLT ngoai trir gioi
han caa 16p vat ly. Trong GPON, pham vi logic tdi da dugc xac dinh 1a 60 km.
Pham vi tiép can vat Iy

Pham vi tiép can vat ly 1a khoang cach vat ly t6i da gitra ONU/ONT va OLT.
Trong GPON, hai tuy chon dugc xac dinh cho pham vi vat ly: 10 km va 20 km.
Khodang cach sgi vi sai

Trong GPON, khoang céch soi quang chénh Iéch téi da 1a 20 km. Piéu nay
anh huong dén kich thuéc cua ctra s6 do khoang cach va dam bao su tuan tha
vai ITU-T Rec. G.983.1.

Po tré truyén tin hiéu trung binh t6i da

GPON phai dap tng cac dich vu yéu cau do tré truyén tin hiéu trung binh ti
da 1a 1,5 ms. Cu thé, hé thdng GPON phai cd thoi gian tré truyén tin hiéu trung
binh téi da dudi 1,5 ms giita T-V.



1.6. Ty 1€ phan chia.

V& co ban, ty 18 phan chia d6i véi GPON cang 16n thi cang hap dan ddi voi
cac nha khai thac. Tuy nhién, ty 1& phan chia lén hon dong nghia véi viéc phan
chia quang hoc 16n hon, diéu ndy tao ra nhu ciu ting ngan sach ning luong dé
hd tro pham vi vat ly. Ty 1é phan chia 18n t&i 1:64 1a thuc té ddi véi lop vat ly
dua trén céng nghé hién tai. Tuy nhién, du doan su phat trién lién tuc cua cac
mo-dun quang, 16p TC phai xem xét ty 1€ phan chia Ién t4i 1:128

1.7. Kién trdc bao vé tuyén trén mang GPON.

T quan diém quan tri mang truy cap, kién tric bao vé tuyén cua GPON
duoc coi 1a nang cao do tin cay cua mang truy cap.Tuy nhién, bao vé tuyén sé
duoc coi 1a mét co ché tly chon vi viéc thuc hién né phu thudc vao viéc thuc
hién cac md hinh kinh té.

Cac loai chuyén mach c6 thé co:

C6 hai loai chuyén mach bao vé, ca hai déu tuong tu nhu céc loai ctia hé théng
SDH:

i) chuyén mach tu dong; va i) chuyén mach cudng buc.

Céach dau tién dugc kich hoat bang céch phat hién 16i, chang han nhu mat tin
hiéu, mat khung, suy giam tin hiéu (BER tré nén kém hon ngudng xac dinh
trudc), v.v.

Cach thir hai laduoc kich hoat bai cac sy kién quan tri, chang han nhu dinh
tuyén lai soi quang, thay thé soi quang, v.v. Ca hai loai nay déu c6 thé cé trong
hé thdng GPON, néu dugc yéu cau, mic du ching la cac chic niang tiy chon.
Co ché chuyén mach thuong duoc thuc hién boi chic naing OAM, do dé, truong
thong tin OAM can thiét phai duoc danh riéng trong khung OAM. Hinh 3 thé
hién md hinh hé théng song cong cho mang truy cap.Phan bao vé lién quan
trong hé théng GPON phai 1a mot phan bao vé gitra giao dién ODN trong OLT
va giao di¢n ODN trong ONU théng qua ODN, ngoai trir du phong SNI trong
OLT.

S/IR RS

oNu
— M PONLT(D | M m PON LT(1) SNELT() | i
UNI ! . Service
LT U Switch noda
X |lpon LT{0) | (] PON LT{0) SNILT() |

GEE4.1_FI

QLT

!

1!

Hinh 1.3: M6 hinh hé théng du phong kép
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e (Ciac loail bao vé GPON.

C6 thé c6 mot sb loai hé théng GPON song cdng, nhu trong Hinh 1.4 dén 1.7.
Cac giao thirc diéu khién cho ting cau hinh phai dugc chi dinh doc Iap véi nhau.

1.7.1. Logi A.

Céu hinh dau tién chi nhan déi soi quang, nhu trong Hinh 1.4.Trong trudng
hop ndy, ONU va OLT Ia sé it.trudng hop mét tin hiéu hozc tham chi mat khung
hinh 1a diéu kho tranh khoi trong thoi gian chuyén mach. Tuy nhién, tat ca cac
két ndi gitra nGt dich vu va thiét bi dau cudi phai duoc giir lai sau khi chuyén
mach cap quang nay.

O =1

PON LT - A N
- ™1 optical splitter
——

OLT

\}7 PON LT
Spare fibre

ONL =N

’ S

¢ X’

PON LT | —

Hinh1.4: Cau hinh trang bi kép soi quang
1.7.2 Logi B.

Cau hinh tha hai (Hinh 1.5) nhan d6i OLT va soi quang gitta OLT va bo
tach quang, dong thoi bo chia ¢ hai cong dau vao/dau ra ¢ phia OLT.Cau hinh
nay gilp giam chi phi song céng cac ONU, mic du chi c6 thé phuc hdi duoc
phia OLT.

ONU =1
PON LTH
L‘R"“-,____ N2 optical splinter
e OLT
1 ::)-‘\ I .
! } M | PONLT{1)
"
H J
! |
| }>~' '\' PON LT(0)
ONU =N ;'
— GEs41_min
PON LT

Hinh 1.5: Cau hinh trang bi kép thiét bi
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Cau hinh nay yéu cau mach du phong ¢ ché d6 chd ngudi ¢ phia OLT. Trong
truong hop ndy, viéc mat tin hiéu hoac tham chi mat khung néi chung 1a khdng
thé tranh khoi trong giai doan chuyén mach. Tuy nhién, tt ca cac két ndi duoc
hd tro gitta nat dich vu va thiét bi dau cudi phai duoc gitr lai sau 1an chuyén doi
nay.

1.7.3. Logi C.

Cau hinh tha ba (Hinh 1.6) khong chi ting gip d6i co s vat chat phia OLT
ma con ca phia ONU. Trong cau hinh nay, cd thé khoi phuc sau su cé tai bat ky
thoi diém nao bang cach chuyén sang phuong tién du phong. Do d6, chi phi
song cong hoan toan mang lai d6 tin cay cao.

oML F1
I PON LT J\ Doubls
PN LT \\il optical splitter
™, ™
"
3\ F OLT
i J —‘
' [,
; bad :
E — PONLT{L) |
i 4
sl
.-*"Hf iy’ J,- SES: 1_Fdc
ONLT = ’ ;_:[

PONLT{1} |

PO LT{O)

Hinh1.6: Hé théng trang bi kép toan b cau hinh.

Trong trudng hop ndy, mach thu dy phong cé thé ¢ ché do chd ndng & ca hai
phia ONU va OLT. Ngoai ra, ciing c6 thé chuyén doi khong can nhan (khong
mat khung) trong cau hinh nay.

1.7.4. Logi D.

Néu ONU duoc lap dat trong cac tda nha cua khach hang, hé thdng day dién
trong nha c6 thé duoc song cdng hoic khdng. Ngoai ra, néu mdi ONU thudc sé
hitu cua mot ngudi dung khac nhau thi yéu cau vé do tin cay s& phu thudc vao
ting ngudi ding va chi mot s6 ONU gigi han méi ¢ thé ¢ cau hinh song céng.
Dua trén sy xem xét nay, cau hinh cudi cung (Hinh 1.7) cho phép song cong mot
phan & phia ONU. Hinh nay hién thi mot vi du trong d6 c6 ONU song cong
(ONU#1) va ONU don (ONU#N). Nguyén tic chinh caa nd 1a:

1) st dung bo tach quang N:2 kép dé két ndi PON LT(0) trong ONU#1 véi bo
tdch N(0) va PON LT(1) trong ONU#1 véi bo tach N(1);

2) két ndi PON LT trong ONU#N véi bo chia quang (vi nd 12 bo tach don);



3) str dung bo tach quang 2:1 kép dé két ndi PON LT(0) trong OLT v&i bo
tach (0) va PON LT(1) trong OLT vaéi bo tach (1);

4) két ndi bo tach quang N:2 kép va bo tach quang 2:1 kép, trong d6 mot cdng
cua bo tach (1) dugc két ndi véi bo tach N(0) va mot cong caa bo tach (0) véi bo
tach N(1);

5) st dung phwong phap dy phong ngudi trong ca OLT va ONU dé tranh xung
dét tin hiéu quang tir PON LT(0) va PON LT(1) trong OLT, hoac PON LT(0) va
PON LT(1) trong ONU #1.
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PONLT{1)
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Hinh1.7: Cau hinh trang bi kép mot phan
Pic diém cua loai nay giéng véi loai B.
1.8. Ludng lru hrgng va QoS.

PON duoc diéu khién boi 16p hoi tu truyén din GPON(GTC). Méi quan hé
gitta GTC va phan dit liéu diéu khién ngudi ding
1.8.1: Dich vu ATM.

NGi chung, hé thong diéu khién GTC xem xét viéc quan 1y luu luong caa T-
CONT va mdi T-CONT dugc x4c dinh biang Alloc-1D. M&i T-CONT ¢ thé
chtra mét hoac nhiéu duong dan ao va mdi VP c6 thé chira mét hodc nhiéu VC.
OLT giam sat tai luu luong trén mdi T-CONT va thuc hién cac diéu chinh phan
bd bang thong dé phan phdi tai nguyén PON mot cach hop ly. Hé thong GTC
khong quan séat hozc duy tri méi quan hé QoS cua cac VP hoac VC phu thudc.
Cac may khach ATM ¢ hai dau PON phai thuc hién viéc nay.



1.8.2. Dich v GEM.

N6i chung, hé théng GTC xem xét viéc quan 1y luu lwgng cua T-CONT va
mbi T-CONT dugc xac dinh bang Alloc-1D. Mai T-CONT c¢6 thé chira mét hozic
nhiéu ID cong GEM. OLT giam st tai lwu lwogng trén méi T-CONT va thuc hién
cac diéu chinh phan bd biang thong dé phan phdi tai nguyén PON mét cach hop
ly. Hé théng GTC khéng quan sat hoic duy tri méi quan hé QoS cua cac Port-1D
phu. Cac may khach GEM ¢ hai dau PON phai thuc hién viéc nay.

1.8.3. Khéi niém phan bé tai nguyén.

Tai nguyén duoc gan cho moi lién két logic mot cach linh hoat hoic
tinh. Trong truong hop phan b tai nguyén dong, OLT s& diéu tra trang thai tac
nghén bang cach kiém tra cac bao cao DBA tir ONU va/hoic bang céach tu giam
sat luu luong dén.Sau d6 né co thé phan bod ngudn luc day di.N6i tom lai, GTC
cung cap chic niang tuong tu nhu SR va/hoic NSR-DBA duoc chi dinh trong
ITU-T Rec. G.983.4. Trong truong hop phan bo tinh, OLT s& chi dinh bang
thong theo tai nguyén duoc cung cap, nhu dugc md ta trong ITU-T Rec.
(G.983.1.

1.8.4. Pam bdo chdt lweng dich vu QoS.

QoS khéac nhau duoc cung cap boi cac chirc ning DBA ciing nhu ITU-T Rec.
G.983.4.L4p G-PON TC chi dinh nim loai T-CONT (chang han nhu Loai 1, 2,
3, 4 va 5) c6 cung dic diém voi cac loai T-CONT dugc chi dinh trong ITU-T
Rec. G.983.4.Dinh dang ATM hoan toan tuong thich vai ITU-T Rec. G.983.4.
VCC hoic VPC duoc dinh hinh bai mot sé bo mé ta luu lugng cd thé duge
truyén trén mot loai T-CONT theo yéu cau QoS. Luoc do anh Xa nay duoc quan
ly bai cac nha khai thac.Trong truong hop GEM, "CELL ATM" duoc thay thé
bang "Khdi c6 chiéu daicd dinh" duoc xac dinh trong 7.7.2.dinh dang nay ciing
tuong thich véi ITU-T Rec. G.983.4 ngoai trir diém nay. Trong truong hop
GEM, céc két ndi GEM dugc xac dinh boi Cong c6 thé duge dinh hinh bai mot
s6 bo mo ta luu lugng dang dugc nghién ciu va ciing ¢ thé dugc thuc hién trén
mot loai T-CONT.

1.8.5. Thong sé ky thudt cdp phdt bing thong déng DBA.

Diéu khoan nay mé ta céc théng sb ki thuat DBA cho G-PON.G-PON DBA
cho ATM giéng nhu ITU-T Rec. G.983.4 ngoai trir cac van dé vé quan ly, chang
han nhu tha tuc dam phan.G-PON DBA cho GEM ciing 4p dung kién trtc twong
tu nhu ITU-T Rec. G.983.4 lam phuong thirc mac dinh. Tém lai, ngay ca khi cac
g6i c6 d6 dai thay d6i duoc hd tro trong GEM, cac goi nay van duoc chuan hoa
bang khéi dir liéu co do dai ¢ dinh trong cac hoat dong DBA.T6m lai, s6 khdi
duoc anh xa vao sé 6 trong ITU-T Rec. G.983.4.

Yéu cau doi véi DBA

DBA trong G-PON phai cung cap cac chirc ning twong tu duoc chi dinh trong
ITU-T Rec. G.983.4 cho ATM va GEM. Noi tom lai, cac chitc naing DBA duoc
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thuc hién trong moi T-CONT. Céc chirc nang DBA duoc phan loai thanh cac
phan sau:

1) phét hién trang thai tic nghén bang OLT va/hoic ONU;

2) béo céo tinh trang tic nghén cho OLT;

'3) cap nhat bang thong dwogc chi dinh bang OLT theo cac tham s6 dwogc cung
cap;

4) cac van dé cip phép cua OLT theo biang théng duoc cap nhat va loai T-
CONT,;

5) céc van dé quan Iy cho hoat dong DBA. V¢ khia canh QoS, G-PON DBA
can cung cap kha nang dam bao QoS tuong ty nhu ITU-T Rec. G.983.4, cung
cap nam loai T-CONT.

Théng s6 hoat dong va loai T-CONT

Trong G-PON DBA, nam loai T-CONT (T-CONT loai 1, 2, 3, 4 va 5) duoc
chi dinh.Mdi loai T-CONT dugc dic trung boi cac thong sé van hanh duoc quy
dinh trong 8.3.5.10.2.2/G.983.4.Tuy nhién, don vi cta cac théng sé van hanh
duoc quy dinh nhu sau.ATM: S luong 6 nhu dugc chi dinh trong ITU-T Rec.
G.983.4.GEM: S6 luong khéi c6 chiéu dai ¢6 dinh.Trong GEM, d6 dai khoi
duoc G-PON OMCI thuong lugng va mac dinh la 48 byte.

1.8.6. Cdu tric khung GPON.

Hinh 1.9 cho thay cau tric khung GPON cho huéng downstream va
upstream.Khung huéng xuong bao gom khéi diéu khién vat 1y hudng XUong
(PCBd), phan vung ATM va phén vang GEM.Khung huéng lén bao gom nhiéu
cum truyén.M&i cum huéng Ién chaa tdi thiéu phan mao dau cua Igp Vat ly
(PLOu).Bén canh tai trong, no cing c6 thé chura cac phan PLOAMu, PLSu va
DBru. Khung huéng XUOng cung cap tham chiéu thoi gian chung cho PON va
cung cap tin hiéu diéu khién chung cho huéng 1én.

Trimms = 12518
Downstream 4 »
PCRBd Flu}'luu in : : PCBd Pu}']u;ld
n ! ! ! ! | n+1 n+1
1 byte
Upstream Lim—
Slot Slot Slot Slot Slot Slot
R 0 1 R 0 1

F 3

US virtual Irame TX interval

Hinh 1.8: Cau trac khung GPON
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1.8.7. Piéu khién phwong tién truy cgp GPON.

Khai niém kiém soat truy cap phuong tién trong hé thong nay dugc minh hoa
trong Hinh 1.10

4 Dowmnstrezm y

Freme header (PCId)

Payload for downstrecam
US BW mup

/ I

Alloc-ID|  Start End |Alloc-ID]|  Start End |Allee-1D|  Start End\

[ 1 | o0 | 300 | 2 | 400 | soo | 3 | s520 [ e00
Lp:‘:h"ca.m_'r ' , / i
; y ¥
T-CONT] T-CONT?2 T-CONT3
(ONU1) (ONU2) (ONU3)
Slot Slot Slot Slot Slot Slot
100 ann 400 500 520 G

Hinh 1.9: Diéu khién phuong tién truy cap trong hé thong GPON.

OLT guri cac con tro trong PCBd va cac con tro nay cho biét thoi diém ma moi
ONU c6 thé bat dau va két thdc qua trinh truyén nguoc dong caa nd. Bang cach
nay, chi mot ONU c6 thé truy cip vao méi trudng bat cir luc nao va khéng co
tranh chap trong hoat dong binh thuong.Céc con tro dugce dua ra theo don vi
byte, cho phép OLT diéu khién phuong tién & mirc d6 chi tiét bang thong tinh
hiéu qua 1a 64 kbit/s. Tuy nhién, mét sb trién khai cua OLT ¢ thé chon dit con
tro va kich thugc khe thoi gian & mirc do chi tiét 16n hon va dat dugc kha nang
kiém soat bang thong tt thong qua 1ap lich dong. Luu y rang mac du Hinh 1.10
hién thi truong hop cac con tro dugc truyén theo thir tu ting dan nhung day
khong phai 13 yéu cau caa giao thic.

1.8.8. Cdu triic khung dwong xuéng .

So dd ciu tric khung downstream dugc hién thi trong Hinh 1.11. Khung la
125 ps cho ca toe do dir lieu downstream 1,24416 Ghit/s va 2,48832 Ghit/s. Do
d6, khung dai 19440 byte trong hé thong 1,24416 Gbit/s va dai 38880 byte doi
véi hé théng 2,48832 Gbit/s. Pham vi ¢6 dai PCBd gidng nhau cho ca hai téc do
va phu thudc vao sb lugng cau tric phan b trén mdi khung.
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PCBd Pavload n PCEd Pavloadn +1 PCBd

n ntl n+l
M '
Tr.;r:m= 125 H3
"Pure" ATM cells | TDM & data fragments
zection over GEM zecrion
N * 53 bytes

Hinh 1.10: C4u trc khung dudong xudéng GPON.

Khoi diéu khién vat Iy downstream (PCBd)

OLT giri PCBd theo cach quang ba va moi ONU déu nhan duoc toan bo
PCBd. ONU sau d6 hanh dong dua trén thong tin lién quan c6 trong do.

Downstream Payload

Ngay sau muc cudi cing cua ban d6 bing thong 1a cac phan ving tai trong
GTC. C6 hai phan ving, nhu dwgc mo ta dudi day.Phén vung ATM chtra mot $6
0 ATM 53 byte.B6 dai cua phan vung nay (tlnh bang 6) duoc cung cap boi
truong Plend/Alen. Do d6, trudng ludn 12 boi sé nguyén cua 53 byte va cac 6
lu6n dugc can chinh theo phan ving. Do do, viéc phan dinh cac 6 1a khéng quan
trong va viéc phan dinh phai dugc xac nhan bang cach dam bao rang byte HEC
kiém tra phan con lai cta tiéu dé 6. Dong 6 xudi dong sau dé duoc loc tai ONU
dua trén VPI ¢6 trong mdi 6. ONT duoc cdu hinh dé nhan biét VPI nao thudc vé
n6 va cac 6 thuoc ONU s& dugc chuyén dén quy trinh may khach ATM.
Phanviing GEM chira bat ky s6 luong khung dugc md ta & ché do khung GEM
nao.Do dai cua phan ving GEM Ia phan con lai sau khi trir di cac phan ving
PCBd va ATM khoi toan bo chiéu dai khung.

Ludng khung downstream sau d6 duoc loc tai ONU duya trén truong ID cong
12 bit c6 trong mdi doan khung.ONT duogc cau hinh dé nhan biét Port-1D nao
thuoc vé nd va cac khung thuoc vé ONU s& dugc chuyén dén quy trinh may
khach GEM.

Luu lugng GEM duoc truyen qua giao thac GTC mot cach minh bach.O
ludng Xuong, cac khung dugc truyén tur OLT dén ONU bang phan ving tai trong
GEM.O huédng 1én, cac khung duoc truyén tir ONU dén OLT bang céch sir dung
thoi gian phan bd GEM da dugc dinh cau hinh.

Giao thuc GEM c6 hai chic nang: cung cap su phan dinh cac khung dit liéu
nguoi dung va cung cap nhan dang cong dé ghép kénh.Luu ¥ rang thuat ngir
'khung dix liéu nguoi dung' biéu thi cac khung dén hoidc dén tir nguoi ding. Piéu
nay duoc thuc hién bang cach st dung tiéu ¢ GEM
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1.8.9. Céu tritc khung dwong 1én .

Upsmeam frame

DERu
X

DEBRa

PLOu |PLOAMu 7

PLSu Payload X m?l:’"“l Paylead Y PLOU Paylosd Z

ONTA ONTB
Hinh 1.12: C4u trac khung duong 1én

Do dai khung giéng nhu ¢ chiéu xudng di véi tat ca cac tbe d6.Mdi khung
chira mdt s6 lan truyén tir mot hodc nhieu ONU.BWmap chi ra cach sap xép céc
duong truyen nay Trong moi khoang thoi gian phan b theo diéu khién OLT,
ONU c6 thé truyén tir mot dén bon loai overhead PON va dir liéu nguoi dung.
Bon loai overhead 1a:

1) Phia trén lop vat ly (PLOu);

2) cac hoat dong, quan ly va quan ly 16p vat ly upstream (PLOAMu);
3) trinh ty can bang cong suat upstream (PLSu);

4) Bao cao bang thong dong upstream (DBRu).

Hinh 1.13 hién thi chi tiét noi dung cua cac trudng nay. OLT cho biét thong
qua truong co trong BWmap xem thong tin PLOAMu, PLSu hoiac DBRu c6 nén
duoc guri trén mdi lan phan bd hay khong. Bo 1ap lich trong OLT can tinh dén
nhu ciu vé bing thong va do tré cua cac kénh phu tro nay khi thiét 1ap tan sé
truyén caa chdng. Trang thai caa thong tin PLOu dugc ngam dinh trong viéc sap
xép phan bd.Quy tic 1a mdi khi ONU tiép quan méi trudng PON tir mot ONU
khac, n6 phai giri mot ban sao mai cua dir liéu PLOu. Trong truong hop ONU
duoc cap hai ID phan bo lién ké nhau (Thoi gian dung cia mot 1D nhé hon 1 so
véi Thoi gian bat dau caa ID kia), thi ONU s& ngan chan viéc guai dit liéu PLOu
cho Alloc-ID thir hai. Viéc ngan chin nay cé thé tai dién dbi vai sé luong ID
phan bo lién ké ma ONU dugc OLT cip.Luu ¥ rang yéu cau phan bo lien ké
cam OLT dé lai khoang tréng gitra c4c lan truyén ONU giéng nhau.Viéc phan
bd phai hoan toan lién ké hoic chung phai dugc 1én lich nhu thé chung dén tur
hai ONU khac nhau.Sau bat ky lan truyén trén khdng nao, dir liéu tai trong cta
ngudi ding s& dugc giri cho dén vi tri duoc chi dinh boi con tro StopTime.
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SeamTime indiated

it brvte boandaury
FLOu FLOAME FL5a DERu Fayload
- DEA | ere
S ey | 1 B¥E
Ko RO I A R
Preamble |Delimiter | BIP |ONU-IY Tnd Ltrte | 1 byre : :
& bytes Bhytes | 1bvee | Dbvie |1 byre

Hinh1.12: Chi tiét cdu trac khung hudng lén.
Phan tai trong hudng Ién .

Ngay sau truong tiu dé huéng lén cudi cung la tai trong Upstream
GTC.bieu nay cé thé duoc sir dung dé mang cac té bao ATM, cac khung duoc
mo ta bang GEM hoac cac bao cao DBA.

Tai trong Upstream ATM chtta mot s6 6 ATM 53 byte. Do dai cua tai trong
nay duoc tinh bang khoang thoi gian phan b trir di kich thudc cua chi phi
chung duoc yéu cau. OLT nén ¢ gang tao ra cac con trd sao cho tai trong ATM
lubn 1a boi s6 nguyén cua 53 byte. Néu tai trong khéng phai 1a s nguyén cua
cac 6 thi phan phan s6 & cudi sé dugc lap day bang phan dém. Trong moi truong
hop, cac 6 luén duge can chinh vé phan dau cua tai trong

PLOu PLOAMu DEFn Payload

ATM cell ATM cell ATM cell ATM cell ATM cell Fadit

Hinh 1.13: Cau truc tai trong hudéng 1én ATM
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CHUONG 2: CONG NGHE MANG GPON VA DICH VU CUNG CAP
TREN MANG GPON

2.1. Pic diém céng nghé mang GPON.
2.1.1. Pdc diém néi bt ciia mang GPON.

PON Ia mang truy nhap c6 nhiéu wu diém dé trién khai cac dich vu bang rong
(thoai, dit liéu, video) giita cac khdi két cudi duong day & xa (ONUS) va két cudi
mang (OLT). Khong nhu mang quang tich cuc AON can cac bo chuyén doi
quang dién tai mdi nat, mang quang thu dong PON sir dung cac bd ghép va chia
quang thu dong dé phan bé luu lwong quang. Mot cong PON cd thé tap trung
lru lugng tir 64 ONU dén mot OLT duogc dat tong dai ndi hat (CO) theokién tric
hinh cay, bus, hoac vong ring chong 16i.

Mang PON ngoai viéc giai quyét cac van dé vé bang thong, nd con co uu
diém la chi phi lap dat thap do nd tan dung duoc nhitng soi quang trong mang da
co tir trude. PON ciing dé dang va thuan tién trong viéc ghép thém cac ONU
theo yéu cau cua cac dich vu, trong khi d6 viéc thiét 1ap thém cac nat trong
mang tich cuc khé phtc tap do viéc cdp ngudn tai mdi ndt mang, va trong mdi
nGt mang déu can c6 cac bo phat lai.

Cong nghé GPON giai quyét dugc van dé tic nghén bang thong trong mang
truy nhap, cho phép trién khai cac dich vu bang rong va cé tinh twong tac. Vi
viéc dua ra mot giai phap vai gia thanh ha, bang tan cao, c6 kha nang chdng 19i,
cong nghé PON s& la giai phap t6t nhat cho mang thé hé sau, cling nhu cho
mang truy nhap bang rong.

2.1.2. Ky thudt truy nhdp va phwong thirc ghép kénh.

Cong nghé truyén dan da truy nhap la cac k¥ thuat chia sé tai nguyén hiru
han cho mot lugng khach hang. Trong hé thong GPON, tai nguyén chia sé chinh
la bang tan truyén din. Nguoi sir dung cling chia sé tai nguyén nay bao gom
thué bao, nha cung cap dich vu, nha khai thac va nhitng thanh phan mang khéc.
Tuy khéng con 1a mét linh vuc méi mé trong nganh vién thdng trén thé gisi
nhung cac ky thuat truy nhap ciing la mot trong nhiing cong nghé doi hoi nhiing
yéu cau ngdy cang cao dé hé thong thoa méan dugc cac yéu cau vé do on dinh
cao, thoi gian xir ly thdng tin va tré thap, tinh bao mat va an toan dit liéu cao.

2.1.2.1. Ky thugt truy nhdp.

K§ thuat truy nhap duogc sir dung phé bién trong cac hé thdng GPON hién nay
la da truy nhap phan chia theo thoi gian (TDMA).

TDMA 13 ki thuat phan chia bing tan truyén dan thanh nhiing khe thoi gian
ké tiép nhau. Nhiing khe thoi gian nay c6 thé duoc 4n dinh trudc cho mdi khach
hang hoic c6 thé phan theo yéu cau tuy thudc vao phuong thic chuyén giao
dang sir dung. Hinh 2-1 dudi day 1a mot vi du vé viéc sir dung TDMA trén
GPON hinh cay. Mdi thué bao duoc phép giri sb liéu duong 18n trong khe thoi
gian riéng biét. Bo tach kénh sap xép s6 liéu dén theo vi tri khe thoi gian cia n6
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hodc thong tin duoc gui trong ban than khe thoi gian. Sé liéu duong xuéng ciing
duogc gui trong nhitng khe thoi gian xac dinh.

g
n “ n :fo}_'ﬁ,l g )‘€V~—5.',-
H__B

'{ /?m

'_ 2 B
2- 2 IsmnzI

—»
-
Qlol 3

Hinh 2.1: Pa truy nhap TDMA GPON

GPON sir dung ki thuat TDMA c6 uvu diém rat 16n d6 1a cac ONU c6 thé
hoat dong trén cung maot budc song, va OLT hoan toan co kha nang phan biét
duoc luu luong caa titng ONU. OLT ciing chi can mot bo thu, diéu nay s& dé
dang cho viéc trién khai thiét bi, giam duoc chi phi cho céc qua trinh thiét ké,
san xuat, hoat dong va bao dudng. Ngoai ra, viéc str dung k§ thuat nay con co
mot wu diém 1a co thé lap dat dé dang thém cac ONU néu c6 nhu cau nang cap
mang

Mot dic tinh quan trong cia GPON st dung TDMA 14 yéu cau bat budc vé
ddng bo cua luu lugng duong 1én dé tranh xung dot s6 liéu. Xung dot ndy s& xay
ra néu hai hay nhiéu gi di liéu tir nhitng thué bao khac nhau dén bd ghép cling
mot thoi diém. Tin hiéu nay dé 1én tin hiéu kia va tao thanh tin hiéu ghép. Phia
dau xa khong thé nhan dang duoc chinh xac tin hiéu téi, két qua 1a sinh ra mot
loat 161 bit va suy giam thong tin duong I1én, anh hudéng dén chit luong cua
mang. Tuy nhién cac van dé trén déu duoc khiac phuc véi co ché dinh ¢& va
phan dinh biang thong dong cia GPON ma chiing ta s& dé cap & phan sau.

2.1.2.2. Phwong thurc ghep kénh:

Phuong thirc ghép kénh trong GPON 14 ghép kénh song hudng. Céc hé théng
GPON hién nay st dung phuong thicc ghép kénh phén chia khong gian.

Pay 1a giai phap don gian nhat doi véi truyén dan song huéng. N6 duoc thuc
hién nho sur dung nhiing soi riéng bigt cho truyén dan duong Ién va xuéng. Su
phan cachVatI|Cuacachu:ongtruyendantranhduocanhhucmgphanXaquang trong
Mang va ciing loai bo van dé két hop va phén tach hai huéng truyén dan. Diéu
nay cho phép tang duoc quy cong suat trong mang. Viéc st dung hai soi quang
lam cho viéc thiét ké mang mém déo hon va 1am ting d6 kha dung boi vi ching
ta c6 thé mod rong mang bang céch sir dung nhitng bo ghép kénh theo budc séng
trén mot hoic hai soi. Kha niang ma rong nay cho phép phét trién dan dan nhiing dich
vu méi trong tuwong lai. Hé théng nay s& st dung cung budc song, cung bo phat va bo
thu nhu nhau cho hai hudng nén chi phi cho nhitng phan tir quang-dién sé giam.
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Nhuoc diém chinh ctia phuong thic nay 1a can gap déi sb luong soi, mdi han
va connector va trong GPON hinh cay thi sé luong b ghép quang ciling can gap
d6i. Tuy nhién chi phi vé soi quang, phan tir thu dong va ki thuat han ndi van
dang gidm va trong twong lai n6 chi chiém ty 1& nho trong toan bo chi phi hé
thong.

2.1.3. Phwong thirc dong goi dir liéu.

GPON dinh nghia hai phuong thuc dong goi ATM va GEM (GPON
Encapsulation Method). Cac ONU va OLT cé thé ho trg ca T-CONT nén ATM
hoac GEM.

Phuong thirc dong goéi dir licu GPON (GPON Encapsulation Method - GEM)
su dung dé dong gbi dir liéu qua mang GPON. GEM cung_ cap kha ‘nang thong
tin két ndi dinh hudng twong tu ATM. GPON cho phép ho trg nhiéu loai hinh
dich vu khach hang khac nhau. Khach hang ATM duoc sap Xep trong subt vao
khung GEM trén ca hai huéng. Khach hang TDM duoc sap xép vao khung
GEM sur dung thu tuc dong goi GEM. Cac goi dir liéu bao gom ca cac khung
Ethernet cling duoc sap xép st dung thi tuc dong goi.

GEM ciing hd trg viéc phan manh hoic chia nhé cac khung I6n thanh cac
phan manh nho va ghép lai & dau thu nham giam tré cho cac luu lugng thoi gian
thue. Luu lugng dir liéu bao gom cac khung Ethernet, cac goi tin IP, IPTV, VoIP
va cac loai khac gilp cho truyén dan khung GEM hiéu qua va don gian. GPON
st dung GEM mang lai hiéu qua cao trong truyén dan tai tin IP nho sir dung téi
95% bang thong cho phép trén kénh truyén dan.

cs ray]uad l’l‘.fl.. rA r)A | rcs rmmd [m FA FA |
| = [ s
payload [HEC II’Tl L1 |
Upstream data is isolated and multiplexed
with PORTID
A 4

plo IGEMI EM3 EMZ
oLT
- _ & o [GEM2 oNUZ ffl
ortid=2

ONU3

¢ “ EM3

Hinh 2.2: Phuong thirc dong goi Unicast (Upstream)
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2.1.4. Pinh cé va phédn dinh béing tin déng.
2.1.4.1. Thai tuc dinh cé' (Ranging):

Dé mot ONU c6 thé van hanh trong mang PON né phai duoc ranging (xac
dinh cy ly gitta ONU 1a OLT). Cu ly ranging tbi da caa mang PON hién quy
dinh 1a 20km. Khoang cach tir OLT téi ONU la khac nhau véi mdi ONU va do
d6 tré khr hdi RTD (Round Trip Delay) tir m&i ONU t&i OLT 14 khéac nhau. Tri
phi tré khir hdi RTD duoc xac dinh chinh xac thi dinh thoi truyén dan s& khong
thé thuc hién.Vi vay néu c6 mot ONU mai két ndi véi mang thi trudc hét can do
RTD. Bing lénh cua hé thdng van hanh, OLT tu dong tao ra cira sé ranging phu
hop dé do tré va xa dinh ONU dé truyén tin hiéu cho phép do tré. Chiéu dai cua
ctra 6 ranging duoc thiét 1ap tly theo khoang cach giira OLT va ONU.

C6 hai cach xac dinh ONU cho qua trinh ranging. Mot phuong phap xac dinh
duy nhat ONU d3 dang ky va phuong phap khac xéac dinh tat ca cac ONU chua
dang ky. Trong phuong phap thir nhat, mot ONU véi sb ID riéng dugc xac dinh
trong hé théng van hanh. Trong phuong phap tht hai OLT khong biét s6 1D
riéng cua mdi ONU, khi d6 s& c6 vai ONU c6 thé truyén tin hiéu cho qué trinh
do tré dién ra lién tyc. Mot bién phap giam xung dot trong qua trinh ranging la
truyen tin hiéu cho qué trinh do tré véi mot khoang thoi gian cho ngau nhién,
gan glong nhu phuong phap duoc st dyng trong Ethernet (CSMA/CD). Tham
chi néu cé xay ra xung dot ngay budc dau thi van co thé tién hanh do tré bang
cach lap lai qua trinh truyén dan hai hay ba lan.

Vi dir lidu thué bao khong duoc truyén trudc khi qué trinh ranging két thic
nén s& khong lam tang tré truyén dan di liéu. Ngoai ra thoi gian cho ngau nhién
duoc sir dung dé chéng xung dot khong duoc bao gdom trong phép do tré khi hoi
RTD.

Thu tuc ranging cia GPON dugc chia thanh 2 pha. O pha thi nhat dang ky s6
séri cho ONU chua ding ky va cap phat ONU-ID cho ONU da thuc hién. S séri
la ID xac dinh ONU va phai Ia duy nhét, ¢éng thdi ONU-ID duoc sir dung dé
diéu khién, theo ddi va kiém tra ONU.

Céc buéc trong pha thir nhat:

1. OLT xac dinh tat ca cac ONU hi¢n dang hoat dong de cho dung qua trinh
truyen dan (cac ONU ngung truyén dan - (1) ONU halt).

2. OLT xac dinh ONU khdng c6 ONU-ID dé yéu cau truyen so séri (ban tin yéu
cau so séri - (2) serial_number request).

3. Sau khi nhan duoc yéu cau truyén so séri, ONU khong c6 ONU-ID s& truyén
so séri (qua trinh truyen so séri - (3) SN transmission) sau khi cho mot khoang
thoi gian ngau nhién (toi da 50ms).

4. OLT chi dinh mét ONU-ID t6i ONU chwa dang ky ma OLT d3 nhan duoc 6
séri (ban tin chi dinh ONU-ID - (4) assign ONU-ID).
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Ranging window

[ RTC of new ONU ‘
OLT | dAEm#2T] | {1 | [datasa] ;
%5y ONU halt \ Tima
b “{6) Ranging ’ . (8) Ranging_tima
b, request / '- message
OMUE - -
Time
Ll ) -
Tinrve

\'D ({7} Ranging transmisslon
Mo ONLU - - -
(9 Delay Time
equalization

Hinh 2-3: GPON Ranging pha 2

Trong pha tiép theo RTD dugc do cho mdi ONU da dang ky méi. Thém vao
d6 pha nay cling dugc ap dung cho cac ONU bi mat tin hiéu trong qua trinh
thong tin.

Céc budéc trong pha thir hai bao gom:

1. OLT xac dinh tat ca cac ONU dang thong tin de cho dung qua trinh truyén
dan luong lén (cac ONU ngung truyéen dan - (5) ONU halt).

2. Sir dung cac so séri, OLT xac dinh mot ONU nhat dinh va chi ONU d6
duoc truyén tin hiéu cho qua trinh do tré (ban tin yéu cau ranging - (6) ranging
request).

3. ONU c0 s6 séri tring voi s6 séri OLT da xac dinh s& truyen tin higu cho
qua trinh do tré (qué trinh truyén ranging - (7) ranging transmission), bao gom
ca ONU-ID da chi dinh trong pha 1.

4. OLT do RTD phu thudc vao thoi gian ma tin hiéu st dung cho phép do tré
duoc thu. Hon nita, sau khi xac nhan su két hop giira s6 séri va ONU-ID Ia
dung, OLT thong bao tré can bang (Equalization Delay = Teqd - RTD) téi ONU
(ban tin thoi gian ranging - (8) Ranging_time message). Trong d6 Tepd 1a hang
s6 va gia tri RTD 16n nhat duoc xac dinh trong mang PON. Vi du véi khoang
cach t6i da 20km thi Teqd = 200ms.

5. ONU luu gia tri tré can bang va tao tré dinh thoi cho chuoi dit ligu truyen
dan luong 1én véi gia tri nay.
2.1.4.2. Phuwong thirc cdp phdt bang théng.

Tai hudng 1én bang thong dugc sir dung bai cac ONU khéng chi phu thudc
vao béi canh luu lugng tai caéc ONU c6 lién quan ma ddng thoi lién quan dén
luu lugng tai cdc ONU khac trong mang.Vi su dung mdi truong chia sé bang
thong nén luu lugng truyén bai méi ONU c6 kha ning bi xung dot va qué trinh
truyén lai lam giam hiéu suat. Do d6 huéng 1én GPON st dung phuong thuc cap
phat bang thong dong DBA (Dynamic Bandwidth Assignment). Cac khung
truyén dan hudng 1én duoc chia thanh 5 loai I dén V.
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- TCONT (Transmission Container) sir dung dé quan ly viéc cap phat bang
thong huang I1én.

- Dich vy loai I - TCONT trén co s& dugc cap phat bang thong c6 dinh hay 1a
dich vu yéu cau bang thong ¢6 dinh, khong duoc phuc vu béi DBA.

- Loai Il - TCONT cho dich vu ¢ toc do bit thay doi véi yéu cau vé tré va
jitter nhu truyén hinh va VolP.

- Loai Il - TCONT cho céc dich vu dugc dam bao vé tré.
- Loai IV - TCONT cho luu lugng best-effort.
- Loai V - TCONT la két hop cua hai hay nhiéu loai x - TCONT ¢ trén.

B4o c&o mAu luu luong gui téi OLT boi mGi ONU bao gom mau cua mdi loai
TCONT va cho sy cap phat tir phia OLT. OLT s€& dua vao loai TCONT d¢ ra
quyet dinh cap phat bang thong hudng 1én cho ONU.

per T-CONT
Upstream map ONU 1 I
-« S — _;;_," r
‘ oNu2y [l |
<- # ’ u [ *
i i
OLT —
PR i
. |
- |
48
ONUN (1l !
_____ - -
per T-CONT

congestion Report
Hinh 2.4: Bao c4o va phan b bang thong trong GPON
Thu tuc cap phat n6i chung gdm céc budc sau:
1. ONU luu dit liéu thué bao cho luu lugng hudng 1€n vao bo dém.

2. Khéi dit liéu chua trong bo dém duoc béo téi OLT nhu mot yéu cau tai mot
thoi didm quy dinh bai OLT.

3. OLT xéc dinh thoi gian ba dau truyen dan va khoang thoi gian truyen cho
phép (1/4 cira so truyén dan) tdi ONU nhu mot su cap phép.

4. ONU nhan su cap phép va truyén khéi dix liéu da xac dinh.
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Hinh 2-5: Thi tuc cip phét bing thong trong GPON
2.1.5. Bdo mdt va ma hoa sia 14i.

Bao mat: do mang GPON la mang diém - da diém nén dit liéu huéng xudng
co theé dugc nhan bai tat ca cac ONU. Cong ngh¢ GPON st dung bao mat huéng
Xuong vei chuan mat ma tién tien AES (Advanced Encrytion Standard). Dir liu
thué bao trong khung luéng xuong dugc bao vé thong qua luge do mat ma hoa
AES va chi phan tai luu lugng trong khung duwoc ma hoa. Véi hudng Ién xem
nhu lién két diem - diém va khong stir dung ma hda bao mat.

Sua 15i tién FEC (Forward Error Correction): cdng ngh¢ GPON st dung
phuong phap sura 1oi tién FEC. FEC mang lai két qua tang quy duong truyén lén
374dB (do loi ma héa) vi vay cho phép tang toc do bit va khoang cach gitra OLT
va cac ONU ciing nhu ho tro ti so chia Ié:n hon trong mang. FEC dugc tuy chon
st dung trong ca hudng 1én va hudng xuong, dung ma Reed Solomon thuong la
RS (255,239).

2.1.6. Khd nding cung cdp bing thong.
2.1.6.1. Bing théng hwéng xuéng.

Yéu cau bang thong ctia cac dich vu co ban:

Bing thong yéu cau ciia mot kénh HDTV = 18 Mbit/s.

Bing thong yéu cau ciia mot kénh SDTV = 3 Mbit/s.

Truy cap Internet toc do cao = 100 Mbit/s trén mdi thué bao véi ty I¢ dung
chung 20:1.

Voice IP téc do 100 Kbit/s,

Trong do6 toc do huéng xudng cua GPON = 2,488 Mbit/s xHigu suat 92% =
2289 Mbit/s. Trong ung dung nhi€u nhém nguoi su dung (MDU: multiple-
dwelling-unit), véi ty I€ chia la 1:32, GPON c6 thé cung cap dich vu co ban bao
gom truy cap Internet toc do cao va Voice den 32 ONU, moi ONU cung cap cho
8 thué bao.
2.1.6.2. Bing thong huwong Ién,

ITU G 984 GPON khdng nhiing c6 kha ning hd tro tat ca cac yéu cau vé hé
thong mang ma con cung cap mot co ché QoS riéng cho 16p PON vuot ra ngoai
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cac phuong thic Ethernet 16p 2 va phén loai dich vu (Class of Service - CoS) IP
l6p 3 dé dam bao viéc phan phét céc thong tin voice, video va TDM chat luong
cao théng 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 I6p truyén
tai co do tré va dung sai 16n thi viéc phan chia mac wu tién dich vu khong con y
nghia. Dbi véi TDMA PON, dung luong cung cap QoS huéng 18n s& bi han ché
khi tit ca cic ONU cua PON sir dung hét bang thong huéng 1én va wu tién cua
no6 trong TDMA. Hudng 1én GPON c6 thong luong dén 1,25 Gbits/s.

GPON sir dung bang théng ngoai bang dé cip phat ban d6 véi khéi niém khdi
luu lugng (T-CONT) cho hudng 1én. Khung thoi gian hudéng 1én va hudng
xuéng str dung khung tiéu chuan vién thong 8 kHz (125ms), va cac dich vy duoc
dong goi vao cac khung theo nguyén ban cua né thong qua qué trinh mé hinh
dong goi GPON (GEM). Giéng nhu trong SONET/SDH, GPON cung cap kha
ning chuyén mach bao vé véi thoi gian nhé hon 50ms. Piéu co ban lam cho
GPON c6 tré thap la do tat ca luu lugng huong lén TDMA tir cac ONU dugc
gheép vao trong mot khung 8 KHz. Mdi khung hudéng XUOng bao gom maot ban
dd Cap phat bang thong hiéu qua dugc gui quang ba dén tat ca cac ONU va co
thé hd tro tinh nang tinh chinh Cap phat bang thong. Co ché ngoai bang nay cho
phép GPON DBA ho trg viéc diéu chinh cip phat bang thong nhiéu lan ma
khong can phai sap xép lai dé t6i uu hoa tan dung bing thong.

2.1.6.3.Qudn ly lwu lwgng hwong Ién Upstream.

Tai huéng lén véi mdi T-CONT dai dién cho mat Iop traffic cu thé. Classifier
(B6 phén loai) nhan traffic tir U interface va anh xa tdi cac queue (hang doi)
theo cu hinh st dung cac GEM port twong @ng. Néu mot UNI interface thir hai
c6 mat, nd ciing sé& thuc hién viéc phan loai va anh xa traffic dén lép traffic cu
thé. Nhu dé cap & trén, mét GEM port bat budc phai mang mot hodc nhiéu T-
CONT. Upstream tir nhitng ONT khac dugc anh xa dénmdi T-CONT khéc dya
vaolaptraffic.

Tai OLT, mdi 16p traffic duoc anh xa dén mot queue riéng biét. Cac T-CONT
tir nhiéu ONT chia sé cung I0p traffic déu dugc anh xa vao cling mot queue, va
Scheduler (bo 1ap lich) duoc sir dung giita cac queue dén port ndi véi mang (V

interface).
Ethernet port GEM port T-CONT GPON MAC Ethernet MAC
Queue
7
Schedule
Queue - oo AW RR

Queue 1 Schedule

Queue 8

802.1p mapping to GEM port
ONT OLT

Hinh 2.6 : Quan ly luu lugng hudng 1én.
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2.1.6.4. Qudn Iy lwu lwong hwéng xuéng Dowstream.

O chiéu downstream, T-CONT khéng duoc st dung.Traffic nhan duoc tir V
interface tai OLT dugc gan vao cac queue dua vao cac lop traffic. Sau do traffic
duoc truyén theo chiéu downstream dén cac PON interface str dung bé lap lich.
Tai ONT, traffic dugc phan loai mot lan nita va dugc chira trong cac queue thich
hop ddi véi ting U interface. Mot bo 1ap lich dugc sir dung dé truyén frame dén
U interface

Ethernet MAC GPON MAC GPON MAC Ethernet MAC

Queue 1

D
net PORT
GPON

Queue 8 <:||]II
PORT

Queue 1
— /
net PORT

Queue 8

ONT OLT

\ )
Traffic Y h

Unit '
J )

-
raffic ‘
Traff -'

Unit

Hinh 2.7: Quan 1y luu luong huéng xudng
2.1.7. D¢ tin cgy trong hoat dgng GPON.
2.1.7.1. Bdo vé két néi uplink giiza OLT va UPE.

C6 3 cach chinh dé bao vé uplink khi str dung nhiéu uplink dé két ndi giita
OLT va UPE:

- St dung giao thic STP: hd trg két ndi da huéng, bang thong uplink tong
cong khong tang, toc do phuc hoi cham (~60s)

- Sr dung giao thic LACP: chi hd trg két néi 1 huong I1én ciing 1 UPE,
bang thong gitra OLT va UPE bang tong bang thong cac cong vat ly duoc ket
noi, luu lugng duoc chia sé trén cac duong vat ly

- Str dung giao thuc UAPS: chi hd trg két néi 1 huéng Ién ciing 1 UPE,
bang thong uplink tong cong khong tang, toc do phuc hoi nhanh ( < 50ms).

- Hién tai VNPT Hai Phong sir dung giao thire LACP dé bao vé duong két
nc‘)‘i upliqk gitta OLT va UPE. Vé mat thiét bi. Cac thiét bi dugc trang bi 2 card
dicu khién, va stir dung cac cong uplink trén ca 2 card.
2.1.7.2. Bdo vé card diéu khién.

Thiét bi OLT hé tro 2 card dieu khién chay dong thoi véi co ché active,
standby. Khi card di€u khién dang active bi 16i, card dieu khien standby con lai
sé tu dong chuyen sang active.

24



2.2. Cac dich vu cung cap trong mang GPON.
2.2.1. Dich vu Internet téc dé cao HIS.
2.2.1.1. Md hinh cung cdp dich vu HIS.

HSI VLAN

PPPOE Server

PPPOE+
Port-location

format \'ﬁis.a
| 5
2
opt 2
w
PPPOE Client: « §
+ Accoun t \Q¥P s ~
+ Password N ) S ch
ot Splitte 7
p opt
\’ \’ wan P
= et
ONU LAN IP

Hinh 2.8: Md hinh cung cap dich vu HIS

La dich vu truy nhap Internet bang rdng qua mang bang rong do VNPT Hai
phong cung cap. Dich vu nay cho phép khach hang truy nhap Internet vai toc do
cao dua trén cong nghé cap quang Gpon

M® hinh trién khai str dung PPPOE:

Mot VLAN HSI sir dung chung cho tat ca cac thué bao HSI trén 1 tram OLT.

Cac ONU thong voi BRAS tai L2.Cac ONU dugc céach ly véi nhau bang tinh
nang Port Isolation.

ONU dong vai tro 1a dau cuoi PPPOE (PPPOE client). ONU c6 tinh ning
NAT/PAT gilp PC hodc Laptop co the ket noi voi cong LAN cua ONU va truy
cap Internet thong qua 1 giao dién WAN thiét Iap bai PPPOE.

Pé dam bao dinh danh ding thué€ bao HSI, trén OLT chay chirc ndng PPPoE+
véi mau xac thuc theo quy dinh cua tap doan.

2.2.1.2. Quy hoach cac tham sé.
a. GEM port va quan 1y luu luong
Dich vu Internet:

-+ Bing thong chia sé, d uu tién thap nhat so véi cac dich vu khac, c6 thé cam
két CIR, PIR
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+ Bang thong gidi han theo goi cuoc dich vu

TCONTL: Type 4 (Best-Effort)

GEMPORTL: Limit Up/down bandwidth

VPORTL: Limit Up/Down traffic bandwidth with CIR, PIR
b. Quy hoach dia chi IP.

WAN IP:

+ PPPOE: Dynamic, cip boi BRAS

LAN IP: default private IP 192.168.1.0/24
c. Xac thuc tai khoan khach hang

Xéc thuc bang tai khoan PPPOE (Username, Password)
d. Quy hoach cép cong.

Str dung tinh ning PPPoE+ trén OLT véi mau xac thuc theo quy dinh cua tap
doan:

Vidu: Access-Node-ID atm Rack/Frame/Slot/Port:Onu-1D.Cvlan
2.2.2. Dich vu truyén hinh chdt lweng cao IPTV.
2.2.2.1.Mb hinh cung cdp dich vu IPTV.

DHCP

+ Password

Hinh 2.9: M6 hinh cung cip dich vy IPTV

Vi cac dich vy truyén hinh qua giao thac internet nay ngudn video thu tir hé
thong vé tinh hodc cap dugc mé hoa thanh luong video va dong goi thanh cac
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goi tin IP véi dia chi dich 1a mot dia chi IP phat ddng loat (multicast) xac dinh.
Sau do6 goi tin duge dua vao mang IP, nho vao bang dinh tuyen multicast trong
cac thict bi mang (router, switch) cac goi tin nay s€ dugc phan phoi dén dung
ngudi dung cd yéu cau.

* oi fch cua viéc dung cac dich vu truyén hinh qua giao thac IP:

+ Nguoi st dung 6 thé xem bt cir chuong trinh ndo minh yéu thich vao bat
ky thoi diém nao va sir dung nhiéu dich vu khac nhau.

+ Phat tin higu truyén hinh theo chuan d¢ nét cao HD (Hight Definition) va
chuan thong thuong SD (Standar Definition).

+ HJ trg nhiéu md hinh tinh cude da dang.
M® hinh trién khai:

Mé6t VLAN VOD sir dung chung cho tat ca cac thué bao IPTV trén 1 tram
OLT. Cac ONU thdng véi VoD server tai L2.Cac ONU duoc cach ly voi nhau
bang tinh nang Port Isolation.

ONU doéng vai tro nhu 1 switch layer 2. STB cam vao cong UNI trén ONU va
nhan dia chi dong tu IPTV server thong qua VLAN VoD.

Mot VLAN khac 1a 99 duoc st dung 1a multicast vlan d‘é truyén luu luong
dich vu LiveTV. Trén OLT bt tinh nang IGMP proxy dé di€u khién va quan ly
qua trinh truyéen cac luong luu lugng multicast nay tuy theo yéu cau cua STB.

2.2.2.2. Quy hogch cac tham sé.
a. GEM port va quan 1y luu lugng.
Dich vy IPTV: V&i mdi STB.
+ Bang thong down: d§ uu ti€én cao hon HSI, SD=4Mbps, HD=12Mbps.
+ Bang thong Up: d6 uvu tién cao hon HSI,512 kbps
TCONT2: Type 2 (Assured, Bandwidth=512kbps)
GEMPORT2:
+ One STB: Limit traffic Down SD=4M, HD=12M
+ N STBs: Limit traffic Down SD=Nx4M, HD=Nx12M
b.Quy hoach dia chi IP.
IGMP group IP: 232.84.1.1-254
STB IP address: Dynamic, cap bai IPTV DHCP server
c.X&c thyc tai khoan khach hang.
Xéc thuc bang tai khoan dich vu IPTV trén STB
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2.2.3.Dich vu dién thoai qua Internet VOIP
2.2.3.1. M6 hinh cung cdp dich v VOIP.,

DHCP option 82
Port-| location

SIP session

SIP Client:
+ IP address
+ SIP user/pass

Hinh 2.10: M6 hinh cung céap dich vy VOIP

Theo xu thé phét trién cua cong nghé VNPT dang chuyén dan cac dich vu
PSTN truyén théng sang dich vu VoiP @ cung cip dich vu dién thoai va da
phuong tién dua trén nén IP. IMS hd tro cac dich vu duoc kich hoat va dya trén
Session Initiation Protocol (SIP). hé théng con da phuong tién cung cap dich vu
da phuong tién, c6 thé dugc truy cap boéi nguoi ding tir cac thiét bi khac nhau
thong qua mot mang IP hoic mot hé théng dién thoai truyén thongcho phép su
hoi tu cua video, thoai, dir liéu va cac cong nghé mang di dong.

M6 hinh trién khai:

Mot VLAN VolIP si dung chung cho tat ca cac thué bao VOIP trén 1 tram
OLT. Cac ONU théng voi PE tai L2.Tinh ning Port Isolation can phai tat cho
vlan VolIP.

Vi cac ONU hd trg VOIP, ONU déng vai tro nhu 1 SIP client (soft phone) va
nhan dia chi dong tir IMS DHCP server.

B¢ dam bao dinh danh dung vi tri thué bao VolIP, trén OLT chay chic ning
DHCP option 82 vai mau xac thuc theo quy dinh cua tap doan.

Sau khi cau hinh thanh cong tai khoan SIP trén ONU, dich vu VOIP ¢6 thé st
dung bang cach cam dién thoai truyén thong vao cong POST trén ONU.

2.2.3.2. Quy hogch cac tham sé.
a. GEM port va quan 1y luu luong.
Dich vu VOIP:
+ Bing thong dam bao voi do wu tién cao nhét
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+ Bang thong Iuu lugng thoai cho 1 SIP phone up/down: 80kbps/80kbps
(64kpbs+VLAN header+ GEM header)

TCONTS3: Type 1 (Fixed)
+ 1 POST: bandwidth=80kbps
+ N POST: bandwidth=Nx80kbps
GEMPORTS: Limit Down bandwidth
+ 1 POST: bandwidth=80kbps
+ N POST: bandwidth=Nx80kbps
b. Quy hoach dia chi IP.
SIP client IP: dynamic, cip bai DHCP server cua IMS
c. X&c thuc tai khoan khach hang.
Xéc thuc bang tai khoan SIP
d. K& hoach cip cong.

Str dung chic ning DHCP option 82 trén OLT véi chudi xac thuc theo quy
dinh cua tap doan.

Vidu: Access-Node-ID atm Rack/Frame/Slot/Port:Onu-1D.Cvlan
2.2.4. Dich vu mang riéng do VPN.
2.2.4.1. Md hinh cung cdp dich vu VPN.

waniP1
Gateway WANL1
LaniP1

Gateway WANZ
LaniP2

Hinh 2.11: M6 hinh cung cap dich vy VPN

,Lél dich vu cho thué d}_ra trén mang d6 thi bang rong da dich vu (MAN), chu
yeu st dung duong truyén cap quang. Cac dich vu VNP duoc thiét ké mang 16i
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theo dang mach vong va duoc cap quang hoa nén co téc do cao Ién tai hang
Gb/s

Loi ich str dung dich vu:

+ C6 thé cung cap céc dich vu twong duong nhu cac dich vu truyén sb liéu
truyén thong nhung vdi toc do 1on hon va thoi gian dap tng yéu cau dich vu
nhanh chéng hon.

+ CO thé thay doi bang thong rat nhanh va nhiing thay d6i nay khong doi hoi
nguoi st dung phai mua thiet bi mai.

+ Cho phép thué bao thiét 1ap mang theo 3 kiéu: diém-diém, diém-da diem va
da diém-da diem.

M6 hinh trién khai:

Thué bao VPN sg stir dung md hinh QinQ gom 1 cap S+C vlan. Tinh nang Port
Isolation can phai tat cho cap S+Cvlan nay khi trién khai md hinh VPN Layer 2
ma 2 site VPN nam trén cung 1 OLT.

OLT s& 1a diém g& S-vlan tag cho goi tin di xuéng ONU va thém S-vlan tag
cho goi tin di ttr ONU [én.

ONU c¢6 nhiém vu thiét 1ap C-vlan tag cho gai tin tai ONU.

Khi sir dung ONU lam diém két cuoi giao dién WAN, can cu hinh static
route trén ONU giup cho PC trong mang LAN co thé két noi dén VPN site dau
Xa.

2.2.4.2. Quy hogch cac tham sé.
a. GEM port va quan 1y luu lugng.
Dich vu VPN:
+ Bang thong dam bao vai do uu tién cao hon HSI
+ Bang thong gidi han theo goi cuac dich vu
TCONT4: Type 2 (Assured)hoac Type 3 (Non-Assured)
GEMPORT4: Gidi han luu lugng up/down tuy theo géi cudc véi khach hang
b. Quy hoach dia chi IP.
WAN IP: static, IP theo quy dinh cua VNPT
WAN IP Gateway: theo quy dinh cia VNPT
LAN IP: static hoac DHCP theo quy dinh cia VNPT
2.2.5 .Dich vu Mobile backhaul .
2.2.5.1. Md hinh cung cdp dich vu Mobile backhaul.

La md hinh dich vu cua mang riéng 40 voi cau hinh diém-da diém cung cap
cac tuyen truyen dan cho bén tha 3 trong mang di dong the hé thir 3, tha 4, thir 5
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Vvéi cac dac diém trién khai nhanh, giam chi phi nhan cong quan ly, bang thong
l6n, kiém soat chat lugng duong truyén. ..

M6 hinh trién khai:

S
eth <

C-vlan Voice ONU

Node B

Hinh 2.12: M@ hinh cung cap dich vu Mobile backhaul

Luu lugng Mobile backhaul s& sir dung mé hinh QinQ gom 1 cap S+C vlan.
Gitra NodeB va OLT, cac luu lugng khac nhau tir 1 Node B sé sir dung céac
CVLAN khéc nhau.

Trén OLT, tinh niang cach ly Port Isolation can tit cho S-Vlan cia Mobile
backhaul

Gitra OLT va Mobile backhaul router, méi Node B s& str dung 1 SVLAN.

OLT s& la diém g& S-vlan tag cho goi tin di xuéng ONU va thém S-vlan tag
cho goi tin di tir ONU [én.

ONU dong vai tro nhu mot switch layer 2 hd tro vlan. Cong LAN trén ONU
noi sang NodeB dugc cau hinh mode trunk (ho trg nhiu vlan di qua chung 1
cong)

2.2.5.2. Quy hogch cac tham sé.
a. GEM port va quan 1y luu luong.
Dich vu mobile backhaul:

+ Bao gom céc loai luu lwong khac nhau (luu lwong thoai 2G, luu luong
Internet 3G) ¢6 do uu tién khac nhau

+ Bang thong gidi han theo quy dinh cua tap doan
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Vlan Internet 3G: + TCONTL: Type 4 (Best-Effort)

+ GEMPORTL: Gidi han Iuu lugng up/down tuy theo quy dinh tap doan
Vlan Voice 2G: + TCONT2: Type 1 (Fixed)

+ GEMPORT2: Giéi han luu lugng up/down tuy theo quy dinh tap doan
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CHUONG 3. THIET KE MANG GPON VA VAN HANH KHAI THAC
TREN MANG VIEN THONG HAI PHONG.

3.1. Thiét ké mang GPON trén mang Vién Thong VNPT Hai Phong
3.1.1. Nguyén tdc xay deng mang.
3.1.1.1. Nguyén tdc chung.

Lip dat cac OLT tai cac dai tram va dau ndi uplink véi thiét bi CES (thudc
mang MAN E) sir dung két ndi GE/10GE.Céc OLT s& dit cung vi tri véi CES.

Lip dat toi da 2 cap bo chia/ghépquang thu dong(Splitter). Viéc lap dat bo
chia phai tinh t6i vin dé suy hao dé dam bao khi lap thiét bi vao hé théng hoat
dong dugc theo dung nhu tinh toan.

Suy hao t6i da trong mang quang thu dong khéng qué 28dB (tinh tir OLT dén
ONU/ONT) Suy hao quang phy thudc vao nhiéu yéu t6 nhu dau ndi quang, dau
ndi tich cyc,ddu ndi co khi, suy hao soi quang, suy hao bo chia quang vv... O
day chi xét 3 tham s6 lién quan dén suy hao d6 1a suy hao connector, suy hao sgi
quang bao gom ca cic mbi han va suy hao bo chia quang.

Cha y: Trong viéc thiét ké, khi dat 1 bo chia nao d6 vao hé théng, cho du chua
ding hét cong nhung s6 lugng suy hao van tinh bang gié tri suy hao twong tng
cua thiét bi fi6 vi du nhu 216i véi bo chia 1:64 1a 20,5dB

Thong s6 suyhao lién quan dén bo chia va soi quang nhu sau: Suy hao
connector quang

Loai connector SC SC/APC
Suy hao(dB) 0.3 0.3
Suy hao 16n nhét 0.5 0.5

Suy hao bd chia/ghép quang

Tyl¢ 1:2 1:4 1:8 | 1116 | 1:32 | 1:64

Suy hao 16n nhét(dB) 35 | 73 | 105 | 138 | 17.1 | 205

Suy hao sgi quang bao gdm cac mdi han
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Loai soi Budc song Suyhao(dB/km)

So1 don mode 1310 0.35
So1 don mode 1490 0.35
Soi don mode 1550 0.25

- Khoang céch téi da giira OLTva ONU/ONT Ia 20km.Co thé trién khai thiét
bi ONU/ONT trong nha hoic ngoai duong, tuy nhién can cha y 1a thiét bi nay
can ngudn cung cap.

- CacSplitter s& duoc dat tai diém truy nhap quang,va co thé dat tai diém phdi
quang néu that can thiét va thiét bi nay khéng can cip ngudn.Dung luong
chia/ghép co thé 1a 1:2, 1:4, 1:8, 1:16, 1:32, 1:64.Viéc dat spliter phai tinh toan
dé dam bao t6i da khong qua 64 cong quang cung cap téi khach hang trén 1
cong GPON cua OLT.

- Chi trién khai tai cac dia diém cac khu vuc c6 mat do thué bao cao,trung tam
thanh phd, khu cong nghiép, khu ché xuat, khu cong nghécao, khu kinh té me,
do6 thi dac biét, do thi loai 1, d6 thi loai 2.

- Bang thong danh cho mdi thué bao (download) yéu cau tir 17Mbps dén 35
Mbps. Sb lugng thué bao toi da cho mot cong GPON downlink tir OLT la 128,
dé dam bao mdi thué bao co bang thong két ni ti thiéu 1a 17Mbps.

- Kha ning bang thong uplink 1a 1,25Gbps (bang thong thuc té 12 1160 Mbps)
va downlink 1a 2,5 Gbps (bang thong thuc té 12 2300 Mbps) trén mot duong két
ndi GPON.

- Lap dat ti da 2 cap bo chia/ghép quang thu dong (Splitter). dat splitter (goi
la splitter cap 1) tai vi tri phii hop véi dia Iy timg ving dé phuc vu két néi téi cac
cumthué bao va dit cang gan thué bao cang tot dé téi wu hod viéc sir dung soi
quang. dat splitter cap hai tai cac cum thué bao c6 sd thuébao>10,va s&
kéothangcap quangtdsi tiengthué baothudc cum thué bao < 10 tir splitter cap 1.

- Trién khai méi toan bo céc soi cap dua trén cac cdng bé san c6, han ché tii
da viéc xay dung cong bé mai. Trong trudng hop khoang céch tir OLT déncac
Splitter > 10km thi uu tién st dung soi cap con tréng tréntuyén cap ci.

- S luong cdp quang gbc: Thong thudng cac soi cap quang gbc co dung
lugngtdi thiéu tir 48 doi soi quang trg 1én

- Cac diém phan phéi cap (DP) uu tién sir dung ming x6ng quang, trong cac
truong hop that can thiét c6 thé dung ODF. Néu dung ODF thi yéu cau cu tric
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Module ldp trong c4c Rack tiéu chuan ETSI, dugc dat ngoai troi hodc trong nha
tuy theo dia ban, phai c6 khod cira dé bao vé, ta phdi phai c6 kha ning lap dit bo
chia/ghép (Splitter) cho mang GPON, hop phu kién quang (cassette, chuyén fioi
guang, suy hao, day nhay ...)

- Sb lugng cap quang phdi: thong thuong soi cap quang phdi co dung luong tir
24 d6i soi quang tro 1én.

- Cac diém truy nhap/két cudi (AP) duoc sir dung 12 ODF loai nho, c6 dung
luong tir 24 FO dén 48 FO treo trén tudng/cot, trong bé cap hoac 1ap trén bé buc
ngoai troi,trong nha, phai c6 khod bao vé va phai c6 kha niang lip dat bo
chia/ghép (Splitter).

- S luong cap quang thué bao: thong thuong cac soi cap quang thué bao co
dung lugng nho 4 soi.

3.1.1.2.Cdc vrng dung co bdn trong mang.
GPON dugc tng dung chi yéu trong cic mang sau:

- GPON duoc tmg dung trong cac mang truy nhap quang FTTx dé cung cap céc
dich vu nhu IPTV, VoD, RF Video (chéng lén), Internet toc dd cao, VolP, Voice
TDM véi toe do dit liéu/ thué bao c6 thé dat 1000Mbps, hd tro QoS day du.

- Giai trfi - CATV, HDTV, PPV, PDVR, IPTV - Hé thong dudng 1én Video hoan
thién cho modem DOCSIS va dich vu Video tuong tac, truyén hinh vé tinh; tat
ca cac dich vu trén cap quang GPON.

- Thong tin lién lac - Cac duong thoai, thong tin lién lac, Truy cap internet,
intranet toc d6 cao, Truy cdp internet khong day tai nhiing dia diém cong cong,
Duong bang thong 16n (BPLL) va 1am backhaul cho mang khong day.

- Bdo mat - Camera, Bdo chdy, bao dot nhap, Bdo dong an ninh, trung tdm diéu
khién 24/7 v6i kha ning giam sat, backup dit liéu, SAN.

3.1.1.3.M¢t s6 vin dé cdn quan tim trong tinh todn thiét ké mang GPON.

Viéc tinh toan, thiét ké d6i véi mang GPON can quan tam t&i mot s6 van dé
Sau:

bam bao cac dic tinh k¥ thuat co ban 16p vat ly:

Khai niém Huwéng xudng Huéng 1én

Dai thong co ban 1480-1500 1260-1360

Bude song (nm) | Dai thong tang cuong (opl) 1539-1565 1260-1360
Dai thong tang cuong (op2) 1550-1560 1260-1360

35




Khai niém Huwéng xudng Huwéng l1én
Lép A -3 dén-7,5 -7,5dén 0
Cong Suét ra Lop B 2,5 dén +2 5,5 dén +2
Lép C -0,5 dén +4 -3,5 dén +4
Suy hao kénh Lop A 20 20
(ty 1€ chia 1:64) | Lép B 25 25
dB) Lop C 30 30
Lop A -28,5 -28,5
Do ( déﬁ;y b0 | Lop B 285 315
Lop C -31,5 -34,5

- Bang tan hoat dong: Dbi voi hudng xudng, OLT phan phéi cac gdi dit lidu
tgi m&i ONU trong dai budc song tir 1480 toi 1500nm,thong thudng cac thiét bi
hién tai si dung budc song 1490 nm. Cac ONU gui dir liéu duwong 1én OLT
trong dai budc séng tir 1260 nm dén 1360 nm, théng thudng cac thiét bi hién tai
st dung budc séng 1310 nm.

+ Xac dinh ty 1¢ phan tach (hién tai st dung pho bién 2 loai 13 1:32 va 1:64).
+ DPam bao cu ly gitta OLT va ONU/ONT trong gid1 han cho phép (< 20 km).

Bang chi so biang théng cac loai hinh dich vu

Chi sé bing thong Cac thanl 50 Sir dng de tinh chi
A S0 bang thong
Loai dich p <
L Tén/ . Tén/ .
vu Ky Gia Don kY Gia Y nohia
}/ tri vi/cach tinh }/ tri shi
hiéu : : hiéu :
Béang thong truy
Mbps/thué nhap trung binh
HSI a |3 bao cia 1 thué bao
FTTH
o Bang thong truy
VoD/MyTV b |25 k'\)ggpS/th“e dwl | 45 |nhap /1 thué bao
FTTH
Tong kénh BTV
Chl 100 SD
Bang thong/kénh
ewl 3.5 SD (Mbps)
BTV/IMyTV c |[1200 Mbps Téng kénh BTV
Ch2 100
HD
ewl 85 Béang thong/kénh
2 ' HD (Mbps)
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Chi s6 bing théng Céac thanfl 50 Sir dng de tinh chi
. S0 bang thong
Loai dich < <
S Tén/ . Tén/ .,
vu kY Gia Pon Ky Gia Y nohia
Y tri | vi/cach tinh Y tri g
hi¢u hi¢u
Ty I¢ bang thong
. A su dung cho dich
Thoai Tinh — trén vu thoai tinh trén
d [0% tong  bang d 0% | .z < A
(VolP) thén tong ’bang thong
g cho tat ca cac loai
dich vu
T?”/ I¢ bang thQng
e g oo e
VPN e |[5% tong  bang e 5% | . & < A
A tong bang thong
thdng e >
cho tat ca cac loai
dich vu
Mbps/NodeB < .
NodeB 3G f |10 |3G cua TTP| f 5 | Dang thong cho |
loai 1 nodeB
Mbps/eNB Bang thong cho 1
eNB LTE g |50 LTE g 50 eNB
Mbps/gNB Bang thong cho 1
gNB 5G " la00 [5G h 100 | gNB
3.1.2. Quy hogach cac tham s6 cho dich v, thiét bj.
3.1.2.1. Quy hogch Vlan cho cac dich va.
* Cac dich vu khac nhau str dung cac Vlan khac nhau.
* Cac dich vu khac nhau str dung cac Gemport khac nhau
* Céac Gemport khac nhau str dung cac T-CONT khéac nhau.
* Cé&c T-CONT khac nhau sur dung cac DBA khac nhau.
T-CON
STT Dich vu Gemport —— . ——
Tén | Loal Miéu ta
1 VOIP Khong c6 do tré, biang thong & dang
3 3 1 FIX, khong tham gia DBA CIR-
AIR=EIR>0
2 |VPNL3 A 4 |3 D6 wu tién thip hon loai 1 va 2.
EIR>AIR;CIR=0
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T-CON
STT Dich vu Gemport — - ?O .
Tén | Loal Miéu ta
3 VPN L2-, 4 |3 Do wu tién thap hon loai 1 va 2.
ELAN EIR>AIR;CIR=0
4 C6 dd6 uu tién nhu loai 1 nhung s€
VoD/BTV 2 2 2 khdng chiém time-slot khi khong yéu
cau AIR=EIR>0; CIR=0
5 Mtc do wu tién thip nhit EIR>O0;
HS| 1 1 4 AIR=CIR=0
6 ONU Khong co do6 tré, bing thong & dang
Management 7 7 1 FIX, khong tham gia DBA CIR-
J AIR=EIR>0
* Quy hoach VLAN.
TT | Dichvu S-VLAN C-VLAN
Bit dau | Két Thuc [Tong cong | Bit dau | Két Thic [Tong cong
1 Muliticast 99 99 1
2 Internet 100 599 500 11 11 1
3 VPN L3 600 1099 500 14 14 1
4 VPN-L2 1400 2399 1000 15 15 1
5 VoD 2400 2499 100 12 12 1
6 \OIiP 1600 2099 500 13 13 1
7 GPON 3992 3992 1
lanagement
8 DMC Client 4000 4000 1
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3.1.2.2 .Quy hoach bang thong, QoS, Cos cho dich va.
* Quy hoach bang thong cho dich vu.

. L, Downstream | Upstream BW
Dich vy Goi cwge BW profile profile
Traffic profile 80M 80M 80M
120M 120M 120M
HSI 150M 150M 150M
300M 300M 300M
IPTV 2M 12M
2M 22M
VOIP 1M 1M Y
VPN L2/L3 4M 4M 4M
*Quy hoach Traffic Class
Dich vu Traffic Class Queue
HSI TCO 0
HIS business TC1 1
VPN L2 TC2 2
VPN L3 TC3 3
IPTV TC4 4
\oiP TC5 5
* Quy hoach 16p dich vu CoS cho cac dich vu(Optional)
Dich vu Traffic Class Cos
HSI TCO 0
HIS business TC1 1
VPN L2 TC2 2
VPN L3 TC3 3
IPTV TC4 4
\oiP TC5 5
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3.1.2.3. Nguyén tdc dat tén thiét bj theo quy dinh VNPT.

QUY PINH

GHI CHU

Cho tat ca cac thiét bi
vién thong tin hoc trén
mang VNPT

Thiét bi mang thoai cé dinh: Tong dai, thiét bi
truy nhap, cac hé thdng cung cip dich vy, tinh
cudc, giam sat.

Thiét bi mang di dong: Mang 18i, mang truy
nhap, c4c hé thdng cung cap dich vu, tinh cudc,
giam sat.

Thiét bi mang bing réng: bo dinh tuyén,
DSLAM, MxU, PON, c4c hé théng cung cap
dich vu, tinh cudc, giam sat, quan ly, xac thuec.

Tén thiét
bi

(Node_ID)=A.B.C.D.E

Bao gém 5 phan vai chudi dai ti da 20 ky tur

-A(3):Tén tinh

L4y ky tu dau tién caa tir thir nhat va tir thir 2
kém véi ky tu cudi cung cua tir thir 2 trong tén
cung tinh. Mot sé tinh thay doi quy luat nhu
DNK(bak Néng), HUG (Hau Giang).

-B(3): Tén huyén

Nguyén tac dat tén nhu tén tinh

-C(3): Tén tram

Nguyén tac dat tén nhu tén tinh

-D(3) Loai thiét bi

Loai thiét bi DSLAM(DSL),MxU(MXU),
Router(ROU),L2switch(L2S),GPON(OLT,
ONT), BRAS(BRS), Service Router(SVR)
Pcore(PCO),PE(PE),NPE(NPE),UPE(UPE)
NIX(NIX), ASRB(ASB)

-E(4) Hang va kiéu thiét
bi E=XYZ

X(AL-Alcatel, HU-Huawei, S-Siemens, ZT-
ZTE,FU-Fujitsu, CI-Cisco, JU-Juniper...)

Y- Loai thiét bi cia hang da trién khai trén
mang VNPT.

Z: S6 thr tu thiét bi cung loai dat tai cuing mot
tram(1,2,3....)
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3.1.3.Cdch tinh bing théng cho mét thiét bj OLT.

Két qua tinh toan bang théng: sir dung phuong phép tinh, dwa vao bang
chi s6 bang thong cac loai hinh dich vu va cd tinh dén cac yéu té dic
trung theo cau tric mang VNPT Hai Phong. Bang tinh toan bing thdng
chi tiét cho mang GPON Vién Théng Hai Phong.

a) Dich vu High Speed Internet (HSI):
- S6 luong thué bao Internet: NFTTH.
- Tdngbang thong Internet trén OLT:

A =a*nFTTH (Mbps)

b) Dich vu VoD:
- S6 lugng thué bao MyTV OTT: nOTT.
- Tong bang thong VoD OTTtrén OLT:

Bl =b*nOTT(Mbps)

¢) Dich vu VPN:

- Téng bang thong dich vu VPN trén 1 OLT bang 5% tong bang thong cac
dich vu trén OLT d6

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

d) Dich vu IMS:

- Toéng bang thong dich vu VPN trén 1 OLT bang 5% tong biang thong cac
dich vu trén OLT do.

D = 5% tong bing thong tt ca cac dich va (Mbps)
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Bang du tinh bing théng cho mdi diém tram cung cap dich vu

Dung

Dung

Bang

Bang

STT Tram Tén OLT Lwong Lwong thong thong Bér-:-::Ig'léng
FTTH MyTV FTTH IPTV
1 Thanh T6 DKH.TTO.OLT.AL21 800 350 2400 875 3275
2 | Hoang Nghia DKH.HNA.OLT.AL21 850 400 2550 1000 3550
3 Chg Huong DKH.CHG.OLT.AL21 1150 500 3450 1250 4700
4 Anh Diing DKH.ADG.OLT.AL21 550 200 1650 500 2150
5 | Anh Diing BTS DKH.ADB.OLT.AL21 550 200 1650 500 2150
6 Anh Diing Anh Dung OLT AL22 678 234 2034 585 2619
7 D6 Son DSN.DSN.OLT.AL21 789 345 2367 862.5 3229.5
8 D6i 66 DSN.D66.0OLT.AL21 456 256 1368 640 2008
9 Bang La DSN.BLA.OLT.AL21 780 460 2340 1150 3490
10 D6 Son DSN.DSN.OLT.AL22 770 465 2310 | 1162.5 34725
11 Tan Thanh DSN.TTH.OLT.AL21 550 245 1650 612.5 2262.5
12 Quy Kim DSN.QKM.OLT.AL21 678 234 2034 585 2619
13 Hop Blrc DSN.HDC.OLT.AL21 789 345 2367 862.5 3229.5
14 Tu Son KTY.TSN.OLT.AL21 456 256 1368 640 2008
15 Poan X3 KTY.DXA.OLT.AL21 780 460 2340 1150 3490
16 bai Hop KTY.DHP.OLT.AL21 770 465 2310 1162.5 3472.5
17 Thudn Thién KTY.TTN.OLT.AL21 800 350 2400 875 3275
18 Tan Phong KTY.TPG.OLT.AL21 850 400 2550 1000 3550
19 Pai Ha KTY.DHA.OLT.AL22 1150 500 3450 1250 4700
20 Du Lé KTY.DLE.OLT.AL22 550 200 1650 500 2150
21 Du Lé KTY.DLE.OLT.AL21 550 200 1650 500 2150
22 Kién Thyy CD KTY.KCD.OLT.AL22 678 234 2034 585 2619
23 Kién Thuy KTY.DHA.OLT.AL21 789 345 2367 862.5 3229.5
24 Kién Thuy KTY.KCD.OLT.AL2 456 256 1368 640 2008

3.1.4. Cach tinh Nhu cdu Port Uplink.
Can ctr vao thuc té tinh toan sir dung bang thong, mat do sir dung tai khu
vuc trang bi thiét bi, du phong nhu cau phat trién thué bao va cau hinh cua thiét
bi trang bj tai tram va cu ly c4p quang, muac d6 ti vu chi phi ta c6 thé ding céc

cau hinh Uplink 14 2x10G, 2x1G, 4X1G, 8X1G

40km, 80km.
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Bang dw tinh nhu cau Uplink trang bi cho mdi diém tram cung cap dich vu

STT - i ;222 Moldou(I;eEquang Module quang 1GE
ram Tén OLT Thong(

Mb) 10km | 40km | 80km | 10km | 40km | 80km

1 Thanh To DKH.TTO.OLT.AL21 3275 2 0 0 0 0 0
2 Hoéing Nghia DKH.HNA.OLT.AL21 3550 2 0 0 0 0 0
3 Che Huong DKH.CHG.OLT.AL21 4700 2 0 0 0 0 0
4 Anh Diing DKH.ADG.OLT.AL21 2150 0 0 0 4 0 0
5 | Anh Ding BTS DKH.ADB.OLT.AL21 2150 0 0 0 4 0 0
6 Anh Diing Anh Dung OLT AL22 2619 2 0 0 0 0 0
7 Db Son DSN.DSN.OLT.AL21 32295 2 0 0 0 0 0
8 Dbi 66 DSN.D66.0LT.AL21 2008 0 0 0 4 0 0
9 Bang La DSN.BLA.OLT.AL21 3490 0 0 0 4 0 0
10| DbSon DSN.DSN.OLT.AL22 34725 2 0 0 0 0 0
11 | TanThanh DSN.TTH.OLT.AL21 22625 0 0 0 4 0 0
12 Quy Kim DSN.QKM.OLT.AL21 2619 0 0 0 4 0 0
13 Hop Ditc DSN.HDC.OLT.AL21 32295 2 0 0 0 0 0
14 Ta Son KTY.TSN.OLT.AL21 2008 0 0 0 4 0 0
15 |  Doan X4 KTY.DXA.OLT.AL21 3490 0 0 0 4 0 0
16 Pai Hop KTY.DHP.OLT.AL21 34725 2 0 0 0 0 0
17 | Thuan Thién KTY.TTN.OLT.AL21 3275 0 0 0 4 0 0
18 Tan Phong KTY.TPG.OLT.AL21 3550 0 0 0 4 0 0
19 |  PaiHa KTY.DHA.OLT.AL22 4700 2 0 0 0 0 0
20 Du L& KTY.DLE.OLT.AL22 2150 0 0 0 4 0 0
21 Du L& KTY.DLE.OLT.AL21 2150 0 0 0 2 0 0
22 | Kién Thuy CD KTY.KCD.OLT.AL22 2619 0 0 0 4 0 0
23 Kién Thuy KTY.DHA.OLT.AL21 32295 2 0 0 0 0 0
24 Kién Thuy KTY.KCD.OLT.AL2 2008 0 0 0 4 0 0
25 Céng Lai DKH.CLI.OLT.AL2 3490 2 0 0 0 0 0

3.1.5.Céch tinh trang bj thiét bj OLT.

Dua vao bang tinh du bao thué bao, cach tinh bing thong, cau hinh thiét bi, ta
c6 thé tinh toan trang bi thiét bi cung cap dich vu tai tram mot cach tdi vu nhét vai chi
phi dau tu cho phép véi 02 cach thuong ding 1a dau tu du thiét bi cho ca nhu cau cho
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phét trién thué bao trong twong lai, hoic dau tu tirng phan theo nhu cau cua ting giai

doan.

Bang du tinh nhu cau thiét bi trang bi cho m&i diém tram cung cép dich vu

Thiét bi GPON cén trang bi
S i Dung Dung
A TOT e | e -
';Ari?]';“e gi%;d Up [card |Sé  SFP
oLT khidn link GPON | GPON
16port
1 Thanh T6 DKH.TTO.OLT.AL21 800 350 1 2 2 1 13
2 Hoang Nghia | DKH.HNA.OLT.AL21 850 400 1 2 2 2 14
3 Chg Huong DKH.CHG.OLT.AL21 | 1150 500 1 2 2 2 18
4 Anh Diing DKH.ADG.OLT.AL21 550 200 1 2 2 1 9
5 | Anh Ding BTS DKH.ADB.OLT.AL21 550 200 1 2 2 1 9
6 Anh Diing Anh Dung OLT AL22 678 234 1 2 2 1 11
7 D6 Son DSN.DSN.OLT.AL21 789 345 1 2 2 1 13
8 DGi 66 DSN.D66.0LT.AL21 456 256 1 2 2 1 8
9 Bang La DSN.BLA.OLT.AL21 780 460 1 2 2 1 13
10 D6 Son DSN.DSN.OLT.AL22 770 465 1 2 2 1 13
11 Tan Thanh DSN.TTH.OLT.AL21 550 245 1 2 2 1 9
12 Quy Kim DSN.QKM.OLT.AL21 678 234 1 2 2 1 11
13 Hop Dirc DSN.HDC.OLT.AL21 789 345 1 2 2 1 13
14 Ti Son KTY.TSN.OLT.AL21 456 256 1 2 2 1 8
15 Poan X4 KTY.DXA.OLT.AL21 780 460 1 2 2 1 13
16 Dai Hop KTY.DHP.OLT.AL21 770 465 1 2 2 1 13
17 Thuan Thién KTY.TTN.OLT.AL21 800 350 1 2 2 1 13
18 Tan Phong KTY.TPG.OLT.AL21 850 400 1 2 2 1 13
115

19 Dai Ha KTY.DHA.OLT.AL22 0 500 1 2 2 2 18
20 Du L& KTY.DLE.OLT.AL22 550 200 1 2 2 1 9

3.1.6. Xay dwng cdu tric mang.

N
A

4
A

Dua trén viéc tinh toan vé du tinh cung cap cac loai hinh dich vy, thiét ké
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vé cac tham sb quan Iy dich vu, quan Iy chat luong dich vu va dia ban ciing nhu
s6 lugng khach hang st dung dich vu ta xay dung mét mang thiét bi va dau tu
thiét b, lap dat dua vao khai thac cung cap dich vu cho khéach hang.
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3.1.6.1. Xay deng mang I6i cung ¢
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p cung cdp dich va.
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3.2. Van Hanh, Khai thac thiét bi GPON trén mang Vién théng Hai Phong.
3.2.1. Gigi thiéu mét sé thiét bi GPON dang khai théc trén mang Vién Thong
Hdai Phong.

3.2.1.1. Thiét bi OLT Huawei MA5800.

MA 5800-X7 1a miu Huawei EA5800, hd trg 7 khe cam dich vu. Puge
phat trién dya trén kién trtc phan tan, thiét bi truy cap dich vu dong Huawei
SmartAX EA5800 duge dinh vi 1a OLT thé hé tiép theo cho NG-PON. V1 cong
nghé truy cdp 4o, nd cung cip mot nén tang mang hop nhat cho nhiéu dich vu
trén mot mang cap quang, chang han nhu bing thong rong, khong day, video va
giam sat. MAS5800 cung cap quyén truy cdp GPOM, XG-PON,XGS-PON,P2P
GE 10GE, dong thoi hd tro cac ché do xdy dung mang PON, FTTH,FTTB va
FTTC. Do d6, n6 don gian héa kién tric mang va giam OPEX. Thiét bi ¢ chiéu
cao 6U, 19 Inch, v6i kha nang chuyén mach 1én dén 3,6Tbit/s, bang thong cuc
dai trén moét khe dich vu 100Mb/s, kha nang chuyén mach, chuyén tiép ban tin.
Vi kha niang cung cap 128 giao tiép thué bao GPON-XGPON/Port, hoic cung
cap giao dién cho 336 GE/FE Port, hoic cung cap 168 10GE Port.

Hinh 3.1: Cau tric thiét bi OLT Huawei MA 5800

MAS5800-X7 cung cap 7 khe cung cap dich vu trén Ién bang mach lung H901BPMB
bao gom céc Card chirc nang chinh:
*Card diéu khién H903MPLB-G: 1a don vi diéu khién trung tim cho cac truy cap
quang. N6 1a don vi 16i cho viéc diéu khién hoat dong ciia hé thong va chuyén mach
dich vu va cac chirc ning két hop:

47



Hinh 3.2: M6 ta Card xi ly thiét bi Huawei MA 5800

+ Cung cép giao tiép két ndi mo rong hodc Uplink TXRXO téi TXRX3 (4x
SFP+/SFP10GE/GE port)

+Thuyc hién chirc ning chuyén mit active/standby & mit phang diéu khién

+Cung cap phuong thirc chia tai & mit phang chuyén tiép ban tin, xir 1y kép hiéu ning.
*Card thué bao HO92GPSF : Card giao tiép 16-port GPON-OLT.

+ Cung cép ti 16 phan chia 1:128

+ Kha ning chuyén tiép ban tin : 40GB/s

+ Kiéu giao tiép quang :SC

+Khoang cach truyén dan t6i da: 20km

+ Budc song phat :1490nm

+Budc song thu:1310nm

Hinh 3.3: Mo ta Card thué bao thiét bi Huawei MA 5800

3.2.1.2. Thiét bj OLT Alcattel ISAM 7360.

Alcatel-Lucent 7360 ISAM sin sang dé hd trg moi truy cap dua trén soi
quang trong twong lai, ung dung véi day du tinh linh hoat cho viéc cung cap
dich vu 10G XG-PON, EPON, GPON va cong nghé truy cap diém —diém trén
cuing mot 1én tang. ISAM 7360 c6 kha nang cung cap dich vu da dang, c6 thé d&
dang mé rong dung luong, hd tro nhiéu giao dién két néi mang va twong thich
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v6i nhiéu thiét bi hién c6 trén mang VNPT. ISAM 7360-FX4 bao gom 04 Card
thué bao, hé thong Card diéu khién FANT c6 chirc ning két cudi luu luong thué
bao 1én dén 480 Gb/s (gém 4 cdng 1G va 4 cong 10G), tich hop cac chirc ning
diéu khién. ISAM 7360 FX4 c6 kha ning cung cip nhiéu dich vu nhu:

- Dic vu Internet PPPOE.

- Dich vu Voip

- Dich vu Mytv

- Dich vu VNPT Layer2, Layer3

Hinh 3.4: Thiét bi ISAM 7360 FX4

*Card diéu khién FANT-F c6 thé hd trg ddng thai 04 két ndi 10Gb/s hoac 1Gb/s
c6 thé dugc sir dung cho viéc giao tiép mang. Card FANT-F thuc hién nhiéu
chtrc niang dong thoi trén cing giao thirc xép chong IP nhu 13 cac bo dinh tuyén
két hop Nokia va hd tro giao thuc Ethernet, IPv4, IPv6 va chuyén mach nhan da
giao thuc (MPLS). Hai Card FANT c6 thé hoat dong trong ché do du phong
song song, dam bao db tin cay cho hé théng va cung cap tong kha ning chuyén
mach cho hé thong 13 960Gbps va ting kha ning xtr 1y 1én dén 80Gbps cho mdi
khe cam line card.

'.."ﬁ'z'xt !tt Vi

Hinh 3.5: M6 ta card xu ly thiét bj Alcatel ISAM 7360
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*Card thué bao FGLT-A la Card két cudi dudng GPON, bang mach nay c6 thé
duoc lip dit trong khung gia ISAM 7360 FX. FGLT-A cung cung cap két cudi
cho 16 cdng PON. Cac module quang GPON SPF c6 thé duoc lap dit trén Card
FLTG-A.

- Tong toc @6 Downlink 12 40Gbps(16x2048 Gbps), tong tdc do Uplinks
20Gbps(16x1.244Gbps).

- Bao gdm cac chic nang quan Iy vé luu luong nhu cung cip cac thu tuc linh
hoat cho viéc han ché toc d6 trén mdi ONT, véi mdi giao dién UNI va mdi muc
dich vu co ban trén hudng Downtreams cua Iuu luong PON.

- Ti I1¢ phén chia Max: 1:128.

Hinh 3.6: M6 ta Card thué bao thiét bi Alcatel ISAM 7360
3.2.1.3. ThiéT bi OLT ZTE C320.

ZXA10 C320 chasiss (khung cua OLT): 2U (dung véi tu rack 19 inch tiéu
chuancéc card lap theo phuong ngang, 2 khe cho card dich vu.

-ZXA10 C320 chasiss (khung cia OLT): 2U (dung vai ta rack 19 inch tiéu
chuancéc card lap theo phuong ngang, 2 khe cho card dich vu.

-Card GPON (8 cong GPON/card): GTGO, loai card GPON hudng xubng Véi
8 cong GPON/card (Chua bao gom module quang GPON), GTGH véi 16 cong
GPON/ Card.

- Ho tro da dich vu: Internet, VoIP, IPTV.
- Dung luong cta hé théng: 16/32 giao dién GPON.

Hinh3.7 : M6 ta thiét bi ZTE C320
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*SMXA/3 Card diéu khién chinh, phan tir trung tdm caa thiét bi ZTE
C320,giam sat va diéu khién toan bo hé thdng va thuc hién chuyén mach non-
blocking ca cac card dudng day. N6 cung cap dinh tuyén IP Vlan, QoS va chiu
trach nhiém truyén dix liéu an toan. Bang diéu khién SMXA/3 vai thiét ké nén
tang quang ZTE.

Hinh 3.8: M6 ta Card xtr ly SMXA thiét bi ZTE C320

*Card thué bao ZTE GTGH la Card thué bao dugc thiét ké dé s dung trén thiét bi
ZXA10 C300 va ZXA10 C320. Cung cap 16 port GPON trén Card vai ti 1& phan chia
I€ chia 1:128.

-Cung cap 1024 TCON, 4096 GEM port trén 01 céng PON

Hinh3.9 :Mb ta Card thué bao GTGH thiét bi ZTE C320
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3.2.2. Khai thac mét sé thiét bi GPON trén mang Vién Thong Hdi Phong.
3.2.2.1. Khai thac thiét bi OLT Huawei MA5800.
* C4c lénh kiém tra trang thai.

- Lénh kiém tra phién ban
#display version

{ <cr>|backplane<K>|frameid/slotid<S><Length 3-15>||<K> }:

Command:
display version

VERSION : MA5800V100R020C10

PATCH : SPH308

PRODUCT : MA5800-X7
Active Mainboard Running Area Information:
Current Program Area : Area B

Current Data Area : Area B

Program Area A Version : MA5800V100R020C10
Program Area B Version : MA5800V100R020C10

Data Area A Version : MA5800V100R020C10

Data Area B Version : MA5800V100R020C10

-Lénh kiém tra trang thai Card

#display board 0
{ <cr>||<K> }:
Command:

display board 0

SlotID BoardName Status SubTypeO SubTypel Online/Offline
0
1 HO902GPSF Normal
8 H903MPLB Standby normal
9 HO903MPLB Active normal
10 HO902PILA Normal
11 HO02PILA Normal

Lénh kiém tra trang thai céng.

#config

(config) #interface mpu 0/9
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(config-if-mpu-0/9)# display
{ <cr>||<K> }:

Command:
display port ddm-info O

Temperature (C)
Supply voltage (V)
TX bias current (mA)

TX power (dBm)
RX power (dBm)

port ddm-info O

39.957031 [ -10.00, 80.00]
: 3.316800 [ 2.97, 3.63]
: 28.560000 [ 2.0, 90.0]
-3.431355 [-10.199966, 2.500050]
: -3.489159 [-16.401645, 2.500050]

*C4c Iénh khai bao tham sé thiét bi.

- Lénh dat tén thiét bi

(config) #sysnameHPG.TLG.KT2.0LT.HU31

-Lénh khai bao Card ACT, SBY Card diéu khién

(config) #board confirm 0

-Khai bao Port Uplink va khai bao link aggregation

link-aggregation 0/9 0 egress-ingress workmode lacp-static

link-aggregation lacp-key 0/9/0 10

link-aggregation add-member 0/9/0 0/8 0

-Khai bao Vlan Quan Ly va IP Quan Ly

vlian 3992 smart
port vlan 3992 0/9 0

interface vlanif 3992

ip address 10.35.106.11 255.255.255.0

quit
-Khai bao Card va Port Pon

(config) #board confirm 0

-Khai bao SNMP

snmp-agent community read SnmpPublic!225

snmp-agent community write SnmpPrivate!225

*Céc lénh khai bao dich vu
- Khai béao dich vu HSI

raio-profile index 1 name VNPT

raio-format pitp-pmode cid xpon anid "atm" rack/frame/slot/port:ontid.vlanid

raio-mode user-defined pitp-pmode
quit

pitp rebuild pmode

vlan 122 smart

port vlan 122 0/9 0

vlan bind raio-profile 122 name VNPT
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quit

interface gpon 0/1

ont add 1 1 password-auth 051206128 always-on omci ont-lineprofile-id 300 ont-srvprofile-id 1
quit

service-port vlan 122 gpon 0/1/1 ont 1 gemport 1 multi-service user-vlan 32 rx-cttr 300 tx-cttr 300
-Khai bao dich vu Mytv

vlan 99,2400 smart

y
port vlan 99,2400 0/9 0

y

btv

multicast-vlan 99

igmp default uplink-port 0/9/0

igmp uplink-port 0/9/0

igmp version v2

y

igmp mode proxy

y

igmp program add batch ip 232.84.1.1 to-ip 232.84.1.254 priority 4

igmp program add batch ip 232.84.2.1 to-ip 232.84.2.254 priority 4

igmp program add batch ip 232.84.3.1 to-ip 232.84.3.254 priority 4

quit

service-port vlan 2400 gpon 0/1/1 ont 1 gemport 2 multi-service user-vlan 33 rx-cttr 25 tx-cttr 2 btv
igmp user add port 0/1/1 ontid 1 gemport-index 2 user-vlan 33

multicast-vlan 99

igmp multicast-vlan member port 0/1/1 ontid 1 gemport-index 2 user-vlan 33

quit

-Khai bao dich vu VNP L2

vlan 3599 smart

port vlan 3599 0/9 0

quit

service-port vlan 3599 gpon 0/1/1 ont 1 gemport 4 multi-service user-vlan 36 rx-cttr 100 tx-cttr 100
quit

-Khai bao IMS
vlan 2500 smart

port vlan 2500 0/9 0
quit
service-port vlan 2500 gpon 0/1/1 ont 1 gemport 3 multi-service user-vlan 35 rx-cttr 1 tx-cttr 1
quit

3.2.2.2. Khai théc thiét bi OLT Alcattel ISAM 7360.

* C4c lénh kiém tra trang thai.
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Lénh kiém tra phién ban

#show software-mngt version etsi

etsi table

isam-release : R6.5.02

-Lénh kiém tra Trang thai thiét bi, Card, cdng, cng suat thu phat cong quang

#show equipment slot

slot table

slot |actual-typel|enabled|error-status lavailability |restrt-cnt
——————————— Rt et bt B
acu:1/1 ngfc-£f yes no-error available 0

nt-a fant-£ yes no-error available 0

nt-b fant-f yes no-error available 0

1t:1/1/1 fglt-a yes no-error available 0

1t:1/1/2 fglt-a yes no-error available 0

slot count : 9

#

#show port

Ports on NT

Port Admin Link Port Cfg Oper LAG/ Port Port Port
Id State State MTU MTU Bndl Mode Encp Type
nt:vp:1 Up Yes Up 1518 1518 - accs dotg vport
nt:mc:1 Up Yes Up 1518 1518 - accs dotg vport

Ports on NT-A

Port Admin Link Port Cfg Oper LAG/ Port Port Port
Id State State MTU MTU Bndl Mode Encp Type
nt-a:ieeel588:1 Down No Down 9212 9212 - accs dotg xcme

Ports on NT-B

Port Admin Link Port Cfg Oper LAG/ Port Port Port
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Id State State MTU MTU Bndl Mode Encp Type
nt-b:ieeelb588:1 Down No Down 9212 9212 - accs dotg xcme

Ports on NT-A

Port Admin Link Port Cfg Oper LAG/ Port Port Port

Id State State MTU MTU Bndl Mode Encp Type
nt-a:eth:1 Up Yes Up 9212 9212 - accs dotg xcme
nt-a:xfp:1 Up No Down 9212 9212 - accs dotg gige
nt-a:xfp:2 Up No Down 9212 9212 - accs dotqg gige
nt-a:xfp:3 Down No Down 9212 9212 - accs dotg gige
nt-a:xfp:4 Up Yes Up 9212 9212 1 accs dotg gige

#show port nt-a:xfp:4

Ethernet Interface

Description SFP Plus Port

Interface nt-a:xfp:4 Oper Speed 10 Gbps
Link-level Ethernet Config Speed 10 Gbps
Admin State up Oper Duplex full
Oper State up Config Duplex full
Physical Link Yes MTU 9212
IfIndex 35946496 Hold time up 0 seconds

Last State Change
Last Cleared Time
Phys State Chng Cnt:
Configured Mode
DotlQ Ethertype
Auto-negotiate

Oper Phy-tx-clock
use-vlan-dotlg-ety*:
Egress Rate

Egress Burst
Configured Address
Hardware Address
Category
LoopbackMode

Remark

State Change Count

04/14/2023 10:53:17
10/22/2022 03:34:25
7

access

0x8100

false
not-applicable

No

Default

Default
ed:al:e6:1f:74:af
ed:al:e6:1f:74:af
regular

none

disabled

7

Hold time down

RS-FEC Mode

Encap Type

MDI/MDX

LoopbackVlan

#show equipment diagnostics sfp nt-a:xfp:4 detail
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sfp table (detailed)

position : nt-a:xfp:4
diag-avail-status : no-error
los : no-los

tx-fault : no-tx-fault

tx-power : "-1.38 dBm"

rx-power : "-11.19 dBm"
tx-bias-current : "35.19 mA"
supply-voltage : "3.30 VvDC"

temperature : "36.88 degrees Celsius"

temperature-tca : normal-value
voltage-tca : normal-value
bias-current-tca : normal-value
tx-power-tca : normal-value
rx-power—-tca : normal-value

rssi-profile-id : 65535 rssi-state : disable

*C4c Iénh khai bao tham sé thiét bi.
-Lénh dit tén thiét bi

#configure system id HPG.ADG.ADO.OLT.AL21

-Lénh khai bao Card ACT, SBY Card diéu khiém

#show equipment protection-element

protection-element table

slot-id | standby-status |group-id|redcy-ctrl-status|stdby-chg-reas
——————————— e et et et B
nt-a hot-standby 1 normal none

nt-b providing-service 1 normal none

1t:1/1/1 idle 2 normal none

1t:1/1/2 idle 2 normal none

1t:1/1/3 idle 3 normal none

1t:1/1/4 idle 3 normal none

vlt:1/1/63 idle 33 normal none

vlt:1/1/64 idle 33 normal none

protection-element count : 8
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-Khai bao Port Uplink va khai bao link aggregation

configure
configure
configure
configure
configure
configure
configure

configure

port nt-
port nt-a:
port nt-
port nt-
lag 1 port nt-a:
lag 1 port nt-b:

a:xfp:

xfp:

b:xfp:

b:xfp:

lag 1 lacp

1
1
1
1

ethernet speed 1000
no shutdown
ethernet speed 1000
no shutdown

xfp:1

xfp:1l

lag 1 no shutdown

-Khai bao Vlan Quan Ly va IP Quan Ly

configure
configure
configure
configure
configure
configure
configure

configure

configure
configure
configure
configure

configure

servicevpls

servicevpls

servicevpls

service
service
service
service

service

ies
ies
ies
ies

ies

3991 customer 1 v-vpls vlan 3991 create

3991 sap lag-1:3991 create

3991 sap 1lag-1:3991 no shutdown

10
10
10
10
10

Khai bado Card va Port Pon

customer 1 create

interface "quan ly" create

interface "quan ly" address 10.35.105.47/24
interface "quan ly" sap nt:vp:1:3991 create

no shutdown

equipment slot 1t:1/1/3 planned-type fglt-a

gos interface pon:1/1/3/[1...16] ds-num-queue 8

interface port pon:1/1/3/1 admin-up

interface port pon:1/1/3/2 admin-up

interface port pon:1/1/3/[1...16] admin-up

- Khai bdo SNMP

configure system security snmp notify-profile 10.147.101.11/nt trap

v2:public

configure

configure
configure
configure
configure
configure
configure
configure

configure

system

vlan id
vlian id
vlan id
service
service
service
service

service

security snmp  manager 10.147.101.11/nt_trap
10.147.101.11:9001 notify-profile 10.147.101.11/nt trap nt

*Cé&c lénh khai bao dich vu.

-Khai bao dich vu HSI

snmp-version

destination

446 mode residential-bridge in-gos-prof-name name:Default TCO

446 circuit-id-pppoe physical-id

446 pppoe-relay-tag configurable

vpls
vpls
vpls
vpls
vpls

446 customer 1 v-vpls vlan 446

446 no shutdown

446 sap lag-1:446

446 sap 1t:1/1/1:446

446 sap 1lt:1/1/2:446

-Khai bao dich vu Mytv

configure vlan id 2400 mode residential-bridge in-gos-prof-name name:Default TC4
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configure service vpls 2400 customer 1 v-vpls vlan 2400 no shutdown
configure service vpls 2400 sap lag-1:2400

configure service vpls 2400 sap 1t:1/1/1:2400 igmp-snooping send-queries
configure service vpls 2400 sap 1t:1/1/2:2400 igmp-snooping send-queries
configure vlan id 99 mode residential-bridge in-qos-prof-name name:Default TC4
configure service vpls 99 customer 1 v-vpls vlan 99

configure service vpls 99 no shutdown

configure service vpls 99 sap lag-1:99

configure service vpls 99 sap 1t:1/1/1:99

configure service vpls 99 sap 1t:1/1/1:99 igmp-snooping send-queries
configure service vpls 99 sap 1t:1/1/2:99

configure service vpls 99 sap 1t:1/1/2:99 igmp-snooping send-queries
configure service vpls 99 igmp-snooping query-src-ip 10.35.105.145
configure service vpls 99 igmp-snooping no shutdown

configure mcast capacity max-num-group 1024

configure mcast «chn 232.84.1.1 src-ip-addr 0.0.0.0 wvlan-id 99 end-ip-addr
232.84.1.254 guaranteed-serv peak-bit-rate 4000

configure mcast «chn 232.84.2.1 src-ip-addr 0.0.0.0 wvlan-id 99 end-ip-addr
232.84.2.254 guaranteed-serv peak-bit-rate 4000

configure mcast «chn 232.84.3.1 src-ip-addr 0.0.0.0 wvlan-id 99 end-ip-addr
232.84.3.254 guaranteed-serv peak-bit-rate 4000

configure igmp system no start

configure igmp system lt-ont-signaling

configure igmp system src-ip-address 10.35.105.145
configure igmp system user-igmp-version 2
configure igmp system netw-igmp-version 2

configure igmp system start

-Khai béo dich vu VNP L2

configure vlan id 3599 mode cross-connect in-gos-prof-name name:Default TCO
configure service vpls 3599 customer 1 v-vpls vlan 3599 create

configure service vpls 3599 no shutdown

configure service vpls 3599 sap lag-1:3599

configure service vpls 3599 sap 1t:1/1/1:3599

configure equipment ont interface 1/1/1/2/28 sw-ver-pland disabled sw-dnload-
version disabled enable-aes enable subslocid 051206972

configure equipment ont slot 1/1/1/2/28/14 planned-card-type veip
plndnumdataports 1 plndnumvoiceports 0

configure interface port uni:1/1/1/2/28/14/1 admin-up

configure qgos interface 1/1/1/2/28/14/1 upstream-queue 0 bandwidth-profile
name : 500M

configure qgos interface 1/1/1/2/28/14/1 queue 0 shaper-profile name:500M
configure bridge port 1/1/1/2/28/14/1
configure bridge port 1/1/1/2/28/14/1 max-unicast-mac 100

configure bridge port 1/1/1/2/28/14/1 vlan-id 36 tag single-tagged network-vlan
3599 vlan-scope local

-Khai bao IMS
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configure vlan id 2500 mode residential-bridge in-gos-prof-name name:Default TC5
configure vlan id 2500 aging-time 3600

configure service vpls 2500 customer 1 v-vpls vlan 2500 create

configure service vpls 2500 no shutdown

configure service vpls 2500 sap lag-1:2500

configure service vpls 2500 sap 1t:1/1/1:2500

configure equipment ont interface 1/1/2/5/6 sw-ver-pland disabled sw-dnload-
version disabled enable-aes enable subslocid 3989939

configure equipment ont slot 1/1/2/5/6/14 planned-card-type veip plndnumdataports
1 plndnumvoiceports 0

configure interface port uni:1/1/2/5/6/14/1 admin-up
configure bridge port 1/1/2/5/6/14/1
configure bridge port 1/1/2/5/6/14/1 max-unicast-mac 10

configure gos interface 1/1/2/5/6/14/1 wupstream-queue 5 bandwidth-profile
name:VOIP 512K

configure gos interface 1/1/2/5/6/14/1 queue 5 shaper-profile name:VOIP 512K

configure bridge port 1/1/2/5/6/14/1 wvlan-id 35 tag single-tagged network-vlan
2500 vlan-scope local

3.2.2.3. Khai théc thiét bj OLT ZTE C320.
* C4c lénh kiém tra trang thai.

-Lénh kiém tra phién ban.

#show version-running

PhyLoc FileType VerType VerTag BuildTime VerLength
1/1/1 GTGHG MVR V2.1.0 2017-01-17 00:40:26 6634924
1/1/1  GTGHG BT V4.0.7 2015-04-03 15:16:01 524288
1/1/2 GTGHG MVR V2.1.0 2017-01-17 00:40:26 6634924
1/1/2  GTGHG BT V4.0.7 2015-04-03 15:16:01 524288
1/1/3 SMXA MVR V2.1.0 2017-01-17 01:04:45 23603296
1/1/3 SMXA BT V4.0.12 2016-12-06 17:06:07 524288
1/1/3 SMXA FW V2.1.0 2017-01-17 01:04:45 1718984
1/1/4 SMXA MVR V2.1.0 2017-01-17 01:04:45 23603296
1/1/4 SMXA BT V4.0.12 2016-12-06 17:06:07 524288
1/1/4 SMXA FW V2.1.0 2017-01-17 01:04:45 1718984

-Lénh kiém tra Trang thai thiét bi, Card, cong, cong suat thu phéat cong quang.

#show card

Rack Shelf Slot CfgType RealType Port HardVer SoftVer Status

1 1 1 GTGH GTGHG 16 vi.0.0 Vv2.1.0 INSERVICE
1 1 2 GTGH GTGHG 16 v1i.0.0 v2.1.0 INSERVICE
1 1 3 SMXA SMXA 3 v1i.0.0 Vv2.1.0 INSERVICE
1 1 4 SMXA SMXA 3 v1i.0.0 vVv2.1.0 STANDBY

#

#show interface optical-module-info gei 1/3/1
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Optical module information:gei 1/3/1

Basic-info:

Vendor—-Name WXZTE Vendor-Pn
Vendor-Sn WX1407036549 Version-Lev
Production-Date: 140721 Module-Type
Wavelength 1310 (nm) Connector
OTDR N/A OTDR-Version
Fiber-Type N/A
Class N/A
Trans-Distance 10 (km)
Diagnostic-info:
RxPower -14.660 (dbm) [-19.0,-3.0]
TxPower -6.137(dbm) [-11.0,-3.0]
TxBias-Current 6.412 (mA) [0.0,131.0]
Laser-Rate 13(100Mb/s)
Temperature 46.895(c) [-45.0,90.0]
Supply-Vol 3.283(v) [3.0,3.6]
Alarm-thresh:
RxPower-Upper 3  (dbm) RxPower-Lower
TxPower-Upper 9 (dbm) TxPower-Lower
Bias-Upper 131 (mA) Bias-Lower
Voltage-Upper 7T (V) Voltage-Lower
Temperature-Upper: 90 (c) Temperature-Lower:
Configuration-Module-Class: N/A

#

*C4c lénh khai b4o tham sé thiét bi.
Lénh dit tén thiét bi.

#hostname HPG.NQN.VTS.OLT.ZT13

-Khai bao Port Uplink va khai bao link aggregation.

(config) #interface gei 1/3/1
(config-if) #no shutdown

(config-if) #switchport mode hybrid
(config-if) #smartgroup 1 mode active
(config-if) #exit

(config) #

fshow lacp internal

Smartgroup:1l Switch attribute:TRUE Mode:802.3ad

Flag *--Loop is TRUE

Actor Agg LACPDUs Port Oper Port RX

Port State Interval Priority Key State Machine
gei 1/3/1 active 30 32768 0x1 0x3d current
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gei 1/3/2 active 30 32768 0x1 0x3d current distributing

gei 1/4/1 active 30 32768 0x1 0x3d current distributing
gei 1/4/2 active 30 32768 0x1 0x3d current distributing
#

-Khai bao Vlan Quan Ly va IP Quan Ly.

(config) #interface smartgroupl

(config-smartgroupl) #switchport vlan 3997 tag
(config-smartgroupl) #exit

(config) #interface vlan 3997

(config-if-v1an3997) #ip address 10.35.104.10 255.255.255.0
(config-if-v1an3997) #exit

(config) #

-Khai bao SNMP.

snmp-server community private view AllView rw
snmp-server community public view AllView ro

snmp-server host 10.147.15.2 version 2c public enable NOTIFICATIONS target-addr-
name ztel isnmsserver udp-port 162

snmp-server host 10.147.15.3 version 2c public enable NOTIFICATIONS target-addr-
name zte2 isnmsserver udp-port 162

*Cac lénh khai bao dich vu.

-Khai bao dich vu HIS.

interface smartgroupl
switchport vlan 500 tag
!
configure terminal
interface gpon-olt 1/1/1
onu 1 type iGate-GW040 pw 051206128
!
interface gpon-onu 1/1/1:1
name 051206128
sn-bind disable
tcont 1 name HSI profile T4 500M
gemport 1 name HSI tcont 1
switchport mode hybrid vport 1
service-port 1 vport 1 user-vlan 32 vlan 500
port-identification format VNPT vport 1
pppoe-intermediate-agent enable vport 1
pppoe-intermediate-agent trust true replace vport 1
!
pon-onu-mng gpon-onu 1/1/1:1
service 1 gemport 1 vlan 32

wan-ip 1 mode pppoe username huonglieu84 password 123456 vlan-profile HSI VLAN
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-Khai bao dich vu Mytv.
gpon
profile tcont T2 512K type 2 assured 512
exit
!
interface smartgroupl
switchport vlan 99,2400 tag
exit
!
vlan 99
multicast-packet drop-unknown
exit
!
igmp enable
igmp mvlan 99
igmp mvlan 99 work-mode snooping
igmp mvlan 99 group 232.84.1.1 to 232.84.1.254
igmp mvlan 99 group 232.84.2.1 to 232.84.2.254
igmp mvlan 99 source-port smartgroupl
mvlan-translate 99 to 33
!
interface gpon-onu 1/1/1:1
tcont 3 name MYTV profile T2 512K
gemport 3 name MYTV tcont 3
switchport mode hybrid vport 3
service-port 3 vport 3 user-vlan 33 vlan 2400
!
igmp mvlan 99 receive-port gpon-onu 1/1/1:1 vport 3
!
pon-onu-mng gpon-onu_ 1/1/1:1
service 3 gemport 3 vlan 33
mvlan 33
loop-detect ethuni eth 0/4 enable
vlan port eth 0/4 mode tag vlan 33 pri 3

dhcp-ip ethuni eth 0/4 from-internet

_Khai béo dich vu VNP L2.

gpon

onu profile vlan VPN VLAN tag-mode tag cvlan 36
!
interface smartgroupl

switchport vlan 3599 tag
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interface gpon-onu 1/1/1:1

tcont 2 name VPN profile T4 500M

gemport 2 name VPN tcont 2

switchport mode hybrid vport 2

service-port 2 vport 2 user-vlan 36 vlan 3599
!
pon-onu-mng gpon-onu_ 1/1/1:1

service 2 gemport 2 vlan 36

-Khai bao IMS.

interface smartgroupl
switchport vlan 2500 tag
!
interface gpon-onu 1/1/1:1
tcont 5 name VOIP profile Tl 512K
gemport 5 name VOIP tcont 5
switchport mode hybrid vport 5
service-port 5 vport 5 user-vlan 35 vlan 2500
!
pon-onu-mng gpon-onu_ 1/1/1:1

service 5 gemport 5 vlan 35
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KET LUAN

Nhu cau st dung nhiéu loai hinh dich vu téc do cao véi mot duong truyén bang
rong tir nha cung cap dich vu vién thdng ngay cang I6n. Dic biét trong nhitng ndm gan
day dich vu IPTV va cac dich vy biang rong trén mang di dong 4G va xu hudng trién
khai mang 5G phat trién mot cach manh m& dan dén nhu cau vé mét mang truyén sé
licu tbc do cao that sy 1a van dé cép thiét cua cac nha cung cap dich vu. Mang truy
nhap quang duoc xem 13 co s& ha ting tot nhat cho cac dich vu bang rong. Viéc nghién
ciru hinh thai mang truy nhap quang méi van dang nhan duoc su quan tdim dic biét.
Muc tiéu hudng téi 1a mém déo, giam gia thanh va nang cao hiéu qua sir dung bing tan

sgi quang va don gian thuan tién trong cong tac van hanh, khai thac.

Qua nghién ctu tim hiéu thuc trang trién khai cong nghé GPON c6 thé thay
cong nghé GPON hién dadugc c4c té chirc nhu ITU, FSAN chuan hoa va duoc rat
nhiéu nha cung cép thiét bi thuc hién hop chuan, cung cap thiét bi tai thi truong Viét
Nam nhu Huawei, ZTE, Alcatel-Lucent, Siemens...va sé tré thanh xu hudng cong
nghé phat trién manh trong twong lai. Nam bat duoc xu thé cong nghé va nhu cau cua
thi trudng, VNPT da thuc hién trién khai cdng nghé GPON tai Viét Nam tir rat som va
tré thanh ngudi di dau trong viéc cung cap dich vu bing rong ¢ dinh toc d6 cao tai thi
truong Viét Nam va 1a nha cung cap dich vu Vién Théng hang dau tai Viét Nam. Hién
nay VNPT dang tiép tuc dau tu thiét bi nang cap Ién cdng nghé XGS-PON, 5G vai téc
d6 cao hon, dong bo véi viéc xay dung mot mang ngoai vi hién dai, chuan hda nham
tién téi mot mang cung cap dich vu vién théng hop nhat toc do cao tré thanh céng cu

déc lyc phuc vu cho sy phat trién 10T, Big Data cua cong nghé 4.0 trong tuong lai.

Luan vin: “Nghién ciu thiét bi GPON trén mang Vién théng Hai Phong”
nham gidi thiéu mot cach day dua chi tiét nhat vé cdng nghé GPON, cac dich vu cung
cap ciing nhu viéc quy hoach cac thng s, xay dung cac md hinh mang cung cip dich
vu ciing nhu viée dau tu thiét bi va van hanh, khai thac thiét bi cung cap dich vy dén
khéch hang hoan chinh, nham cung cip cho céc nhan vién mai céc kién thirc, ndi dung
cdng viéc can thuc hién dé tiép can mot cach nhanh nhat viéc van hanh, khai thac céac

thiét bi GPON dang hoat dong cung cip dich vu trén mang VNPT Hai Phong.
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