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CHUONG I
LICH SU HINH THANH VA PHAT TRIEN CUA TAP POAN VNPT VA
VNPT HAI PHONG

Gi6i thiéu vé Trung tim Vién thong 1

Trong chuong nay, chung ta s& tim hiéu vé qua trinh hinh thanh, phat trién
va nhiing dong gop cua Tap doan VNPT ciing nhu don vi thanh vién quan trong
ciia n6 1a VNPT Hai Phong. Bang cach di sau vao lich st va cac su kién quan
trong, chung ta sé hiéu rd hon vé st ménh, muc tiéu va nhitng thach thirc ma tap
doan di phai ddi mit trong qua trinh x4y dung va phat trién. Pong thoi gidi
thiéu vé trung tAm vién thong 4, don vi truc thudc VNPT Hai Phong, noi em
1am thyc tap t6t nghiép.

1.1. Hinh Thanh va Phat Trién ciia Tap Poan VNPT

1.1.1. Thoi Ky Tién VNPT:

Truéc khi Tap doan VNPT duoc thanh lap, nganh vién thong tai Viét
Nam thuong duoc quan 1y thong qua nhiéu cong ty truyén thong va vién thong
cuc bo. Piéu nay din dén su phan manh va khong hiéu qua trong quan 1y va
cung cap dich vu.

1.1.2. Thanh Lap va Hinh Thanh VNPT:

Tap doan VNPT duoc thanh 1ap vao ngdy 15/6/1995 theo Quyét dinh sb
92-HDBT cua Hoi déng B6 truong. Muc tiéu chinh cia VNPT Ia tap trung hda
va toi wu hoa quan 1y, cung cap dich vu vién théng trén toan qudc, dong thoi
dong gop vao su phat trién kinh té-xa hoi cua dat nude.

1.1.3. Cac Buéc Tién Quan Trong:

. 1995 - 2005: Trong giai doan nay, VNPT tap trung vao vi¢c xay
dung ha t?mg vién thong co ban va mé rong pham vi hoat dong trén toan quéc.

. 2006 - 2015: VNPT day manh viéc dau tu vao cong nghé moi, mo
rong dich vu va nang cao chét luong phuc vu.

. 2016 - Nay: Tap doan tiép tuc chuyén dbi s va tap trung vao viéc
phat trién dich vu tién ich sd, internet va truyén hinh sb.

1.2. Lich St Hinh Thanh va Phat Trién ciia VNPT Hai Phong

1.2.1. Thanh Lap va Phat Trién Ban Pau:

VNPT Hai Phong dugc thanh 1ap v&i1 muc ti€u chinh 1a tp trung hoéa quan

Iy va cung cap dich vu vién théng cho khu vuc Hai Phong. Piéu nay nham nang
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cao hiéu qua hoat dong va tao ra su dong bo hoa trong quan 1y va phat trién ha
tﬁng.

1.2.2. Cac Buéc Tién Trong Phat Trién:

. 2000 - 2010: VNPT Hai Phong tap trung vao viéc xdy dung ha ting
co ban va mé rong dich vu, tir dién thoai ¢6 dinh dén dich vu internet va truyén
hinh cap.

. 2011 - 2015: Bat myc tiéu phat trién dich vu tién ich s6 va dich vu
truc tuyén. Tang cudng hop tac véi cac doanh nghiép va cong ddng dia phuong.

. 2016 - Nay: D6i méi cong nghé va cung cap dich vu tién ich sb da
dang dé dap umg nhu cau ngay cang ting cua khach hang.

1.3. Pong Gép va Anh Huéng Cia VNPT Hai Phong

1.3.1. Pong Gép vao Phat Trién Kinh Té - Xa Hoi:

VNPT Hai Phong da dong vai trd quan trong trong viéc phat trién ha tang
vién thong va cung cap dich vu cho cong dong. Bang cach cung cap cac dich vu
tién ich va da dang, VNPT Hai Phong da gép phan quan trong vao su phat trién
kinh t€ va xa h¢i ctia khu vuc.

1.3.2. Tac Pong trong Cong Pong:

Viéc mé rong dich vu va dau tu vao ha tﬁng vién thong da tao ra cac co
ho1 méi cho cong déng kinh doanh va dan cu tai Hai Phong. Déng tho1, viéc
nang cao chat luong dich vu cling d3 mang lai loi ich 13 rét cho nguoi dung cudi.

1.4. Thach Thirc va Co Hoi Trong Qua Trinh Phat Trién

1.4.1. Thach Thirc:

VNPT Hai Phong d6i mit voi nhiéu thach thire nhu sy canh tranh khéc
liét tir cac nha cung cap dich vu vién thong khac, thach thirc vé cong nghé méi
va quan ly khéach hang hi¢u qua.

1.4.2. Co Hoi:

Tuy nhién, sy phat trién nhanh chéng cta cong nghé théng tin va truyén
thong cling tao ra nhiéu co hdi cho VNPT Hai Phong mé rong thi truong va da
dang hoa dich vu.

1.5. Két Luan

Tap doan VNPT va VNPT Hai Phong da va dang dong vai tro quan trong
trong viéc phat trién ha tang vién thong va cung cép dich vu cho cong dong.

Bang cach tan dung co hoi va doi mat véi thach thire, ho co thé tiép tuc dong
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g6p vao su phat trién kinh té va xa hoi cua Viét Nam, dic biét 1a trong thoi dai
s6 hoa ngay nay.

1.6. Gi6i thiéu vé trung tim Vién thong 1

Trung tdm Vién thong 1 ¢6 dia chi tai s6 4 Lach Tray , quan Ngo Quyén,
thanh phé Hai Phong quan 1y toan bo dia ban, mang Vién thong - Cong nghé
thong tin khu vic quian Hong Bang , quan Lé Chan va huyén Pao bach Long
Vy.

Trung tim Vién thong 1 13 don vi kinh té tryc thuéc Vién thong Hai
Phong hach toan phu thudc, c6 chirc nang hoat dong san xuét kinh doanh va
phuc vu chuyén nganh Vién thong - Cong nghé thong tin cu thé gom:

- T chu, xay dung, lép dat, quan ly, van hanh, khai thac, bao dudng, stra
chita hé thong trang thiét bi mang VT-CNTT trén dia ban quan Iy.

- T6 chirc, xay dung, lap dat, quan 1y, van hanh, khai thac, bao dudng, sira
chira co s& ha tﬁng tram BTS Vinaphone, tiép nhan xur 1y su cd va ung cuu
thong tin co s& ha tang tram BTS Vinaphone, quan 1y cac hgp dong nha tram,
hop df‘mg dién phuc vu nha tram.

- Khao sét, tu van thiét ké, giam sat lap dat thi cong, bao dudng, xay dung
cac hé thong cong trinh VT-CNTT va truyén thong.

- Cung cip dich vu vién théng Hé 1, t6 chitc phuc vu thi céng dot xuit
theo yéu cau clia cac cap trén.

- Kinh doanh céc nganh nghé khac duoc Vién thong Hai Phong cho phép.
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CHUONG 2. CONG NGHE MANG QUANG THU PONG GPON

2.1. Gi6i thi€éu chung:

GPON (Gigabit Passive Optical Network) dinh nghia theo chuan ITU-T
G.984. GPON duoc mé rong tir chuan BPON G.983 bang cach ting bang thong,
nang hiéu suét bang thong nho str dung goi 16n, c6 d6 dai thay doi va tiéu chuan
hoa quan 1y. Thém nita, chun cho phép vai su lva chon cta téc do bit, nhung ky
nghé hoi tu trén 2,488 Mbit/s ctia bing thong ludng xudng va 1,244 Mbit/s ciia
bang thong ludng 1én. Phuwong thic déng gdi GPON - GEM (GPON
Encapsulation Method) cho phép dong goi luu luong nguoi dung rat hiu qua,
v6i su phan doan khung cho phép chat lugng dich vu QoS (Quality of Service)
cao hon phuc vu luu lugng nhay cam nhu truyén thoai va video. GPON hd tro
tdc d6 cao hon, tdng cuong bao mat va chon 16p 2 giao thirc (ATM, GEM,
Ethernet tuy nhién trén thuc t¢ ATM chua timg duoc st dung). Diéu d6 cho
phép GPON phan phdi thém céac dich vu t6i nhiéu thué bao hon véi chi phi thap
hon ciing nhu cho phép kha nang tuong thich 16n hon giita cac nha cung cap
thiét bi.

2.2. Tinh hinh chuin héa GPON:

Tiép tuc trén kha ning cia kién trac soi quang toi ho gia dinh FTTH
(Fiber To The Home) da dugc thuc hién trong nhitng nam 1990 boi nhom cong
tac mang truy nhap dich vu day dua FSAN (Full Service Access Network), duoc
hinh thanh bai cac nha cung cdp dich vu va hé thong 1on. Hiép hoi vién thong
qudc té ITU (International Telecommunications Union) lam cac cong viée tiép
theo tinh tir ltc chudn hoa trén hai thé hé cta tiéu chuan mang quang quang thu
dong APON/BPON va GPON. Chuan cii hon ITU-T G.983 trén nén ché do
truyén tai khong dong b6 ATM (Asynchronous transfer mode) va vi vay duoc
xem nhu APON (ATM PON). Su phat trién cao hon cua chuan APON géc ciing
nhu v6i sy dan mat wa chudng cia ATM nhu mét giao thirc chung dan dén phién
ban day di, cudi cing cia ITU-T G.983 duoc xem nhu chuan PON bing rong
hay BPON (Broadband PON). Mot mang APON/BPON dién hinh cung cap toc
d6 622 Mbit/s ludng xubng va 155 Mbit/s ludng 1én, mic du chuan cho phép tdc
do cao hon.

GPON dugc ITU-T chuin hoa theo chuin G.984 bit dau tir ndm 2003, m&
rong tir chuan BPON G.983.
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ITU-T G.984.1 ( 03/2003) “G-PON: General characteristics”: cung cip
cac giao dién mang nguoi dung (UNI), giao dién nut dich vu (SNI) va mot s6
dich vu. Chuéan nay ké thira hé théng G.982 (APON) va G.983.X (BPON) bing
viéc xem xét lai dich vu hd trg, chinh sach bao mat, tbe do bit danh dinh.

ITU-T G.984.2 (03/2003) “G-PON: PMD layer specification: chi ra cac
yéu cau cho 16p vat 1y va cac chi tiét ki thuat cho 16p PMD. N6 bao gom cac hé
théng ¢ toc d6 hudng xudng 1244.160 Mbit/s, 2488.320 Mbit/s va hudng 1én
155.520 Mbit/s, 622.080 Mbit/s, 1244.160 Mbit/s, 2488.320 Mbit/s. M6 ta ca h¢
thdng GPON dbi ximg va bat ddi xing.

ITU-T G.984.2 Adm 1 (02/2006): thém phu luc cho ITU-T G.984.2, cac
x4c minh vé kha ning chap nhan gia thanh san xuat cong nghiép dbi véi hé
théng G-PON 2.488/1.244 Gbit/s.

ITU-T G.984.3 (02/2004) “G-PON: TC layer specification”: mo ta 16p hoi
tu truyén dan (Transmission convergence - TC) cho cdc mang G-PON bao gom
dinh dang khung, phuong thirc diéu khién truy nhip moi trudng, phuong thic
ranging, chirc nang OAM va bao mat.

ITU-T G.984.3 Adm1 (07/2005): cai tién chi tiéu k§y thuat 16p TC, stra doi
hiéu chinh vé tir ngir G.984.3.

ITU-T G.984.3 Adm2 (03/2006): thém thong tin phan phy luc ITU-T
G.984.3 cho phan k¥ thuat va dinh dang tin hiéu huéng xubng.

ITU-T G.984.3 Adm3 (12/2006): sang t6 va c6 dong nodi dung ITU-T
G.984.3.

ITU-T G.984.4 (06/2004) “G-PON: ONT management and control
interface specification”: cung cap chi tiéu k¥ thuét giao dién diéu khién (OMCI)
va quan Iy ONT céc hé théng GPON.

ITU-T G.984.4 Adml (06/2005): stra d6i bd sung ITU-T G.984.4.

ITU-T G.984.4 Adm?2 (03/2006): stra d6i bd sung ITU-T G.984.4.

ITU-T G.984.4 Adm3 (03/2006): 1am rd nghia cho phian G-OMCI, mo ta
cac muc canh béo, gidi han tbc do cac céng Ethernet, OMCI cho OMCI, van
chuyén luu lugng pseudowire.
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2.3. Kién triic GPON:

Phong thief bi ! Curb } Building Home
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Hinh 2-1: Kién triic mang GPON

Hinh 2-1 mo ta cAu hinh hé théng G-PON bao gom OLT, ciac ONU, mot
bd chia quang va cac soi quang. Soi quang duogc két ndi t6i cac nhanh OLT tai
bo chia quang ra 64 sg1 khac va cac sgi phan nhanh dugc két ndi t6i ONU.

Thiét bi:

- OLT (Optical Line Terminal): thiét bi két cudi cap quang tich cuc lap
dit tai phia nha cung cap dich vu thudng dugc dit tai cac dai tram.

- ONT (Optical Network Terminal): thiét bi két cudi mang cap quang tich
cuc, két ndi OLT théng qua mang phan phdi quang (ODN) dung cho trudng hop
cung cap két ndi quang t6i nha thué bao (FTTH).

- ONU (Optical Network Unit): thiét bi két cudi mang cap quang tich cuc,
két n6i v6i OLT thong qua mang phan phdi quang (ODN) thuong dung cho
truong hop két ndi t6i buiding hodc t6i cac via hé, cabin (FTTB, FTTC,
FTTCab).

- Bo chia/ghép quang thu dong (Splitter): dung dé chia/ghép thu dong tin
hiéu quang tir nha cung cap dich vu dén khach hang va nguoc lai gitip tin dung
hiéu qua soi quang vat 1y. Splitter thuong dugc dit tai cac diém phan phdi quang
(DP) va céc diém truy nhap quang (AP). Bo chia/ghép quang sé& c6 2 loai, mot
loai dit tai cac nha tram vién thong st dung céac tu kiéu indoor, loai thtr 2 s& 1a
loai thiét bi duoc boc kin c6 thé md ra duogc khi can thiét va dit tai cac diém
mang xong.

- FDC (Fiber Distribution Cabinet): tu phéi quang.

- FDB (Fiber Distribution Box): hop phan phdi quang loai nho.

2.3.1. Két cuéi dwong quang OLT:

OLT dugc két ndi t6i mang chuyén mach thong qua cac giao dién dugc
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chuén hoa. O phia phan tan, OLT dua ra giao dién truy nhip quang twong tmg
v6i cac chuan G-PON nhu tde do bit, quy cong suat, jitter,....

OLT bao gdm ba phan chinh:

- Chirc ning giao dién cong dich vu.

- Chirc nang két ndi chéo.

- Giao di¢n mang phan tan quang.

Céc khéi OLT chinh duoc mo ta trong hinh sau:

PON core shell Cross-connect shell Service shell
ODN interface PON TC Service

il function function adaptation | >
Cross-
connect
tunction

o | ODN intertace PON TC Sen')c_c N

h i function function adaptation i

Hinh 2-2: Cdc khoi chire nang ciia OLT

1) PON core shell:

Khdi nay gom hai phan, phan giao dién ODN va chirc nang PON TC.

Chtc ning ciia PON TC bao gdm tao khung, diéu khién truy cép phuong
tien, OAM, DBA va quan Iy ONU. Mdi PON TC c6 thé lua chon hoat dong theo
mot ché 4o ATM, GEM va Dual.

2) Cross-connect shell:

Cross-connect shell cung cap dudng truyén thong giita PON core shell va
Service shell. Cac cong nghé st dung cho duong nay phu thudc vao cac dich vu,
kién trac bén trong ctia OLT va cac yéu td khac. OLT cung cip chirc ning két
ndi chéo twong tmg véi cac ché d6 duoc lwa chon (ATM, GEM hoic Dual).

3) Service shell:

Phan nay hd tro chuyén ddi giita cac giao dién dich vu va giao dién khung
TC cta phan PON.

2.3.2. Khoi mang quang ONU:

Céc khéi chirc nang cia GPON ONU hau hét déu giong nhu ciia OLT. Vi
ONU hoat dong chi véi mdt giao dién PON don (hodc nhiéu nhat 1a hai giao
dién voi muc dich bao vé), chitc ning két ndi chéo co thé bi bo di. Tuy nhién,
thay cho chirc ning nay, chirc ning dich vu MUX va DMUX dugc hd trg dé xir
1y Iuu luong. CAu hinh dién hinh ciia mot ONU duoc md ta trén hinh 2-3. Mdi
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PON TC luya chon mot ché 36 ATM, GEM va Dual dé hoat dong.

PON core shell Service shell

/ Serviee

& > >
adaptation

\ srface ), § y

» ODN interface PON TC B

function function

Pl » Service L 'S
Service MUX adaptation |

and DEMUX

PONTC

o ODN interface ;
function

1]
]
]
1 function
]
]
1

Optional

ey ason
\ 4

Hinh 2-3: Cdc khéi chite nang ciia ONU
2.3.3. Mang phdn phoi quang ODN:

Mang phan phdi quang két ndi gitta mot OLT véi mot hodc nhiéu ONU
sir dung thiét bi tach/ghép quang va mang cap quang thué bao.

* B tach/ghép quang:

GPON sir dung thiét bi thu dong dé chia tin hiéu quang tir mot soi dé
truyén di trén nhiéu soi va nguoc lai, két hop cac tin hi€u quang tu nhiéu soi
thanh tin hiéu trén mot soi. Thiét bi ndy dugc goi 1a bd tach/ghép quang.

Dang don gian nhat ciia né 1a mot bd ghép quang bao gom hai sgi quang
duoc han dinh vao nhau. Tin hiéu nhan dugc & bat ¢ dau vao nao cling bi chia
thanh hai phan ¢ dau ra. Ty 1& phan chia cta bo tach/ghép co thé dugc diéu
khién boi d6 dai cia mbi han va vi vay day duogc coi 1a tham sé khong d6i .

Céac bd tach/ghép NxN dugc ché tao bang cach ghép tang nhiéu bo 2x2

v6i nhau nhu hinh 2-4 hoic sir dung cong nghé dng dan séng phang.

(a) 4-stage 8 x 8 coupler (b) 3-stage 8 x 8 coupler
Hinh 2-4: Cdc b ghép 8x8 dwoc tao ra tir cdac bo ghép 2x2
Céc b tach/ghép dugc dic trung bang cac tham sé sau day:

Suy hao chia - 1a ty 1¢ giita cong suit dau ra va cong suat dau vao cia bo
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ghép, tinh theo dB. Vi mot b 2x2 1y tudng, gia tri nay 1a 3 dB. Hinh 2-4 biéu
dién hai mé hinh ctia b 8x8 dua trén cac bo 2x2. Trong mé hinh 4 tang (Hinh 2-
4a), chi c6 1/16 cong suat dau vao duoc dua toi timg dau ra. Hinh 2- 4b biéu
dién mé hinh thiét ké hiéu qua hon, mdi diu ra s& nhan duge 1/8 cong suét cta
dau vao.

Suy hao ghép - Pay 1a cong suit bi ton hao do qua trinh san xuét, gia tri
nay thong thuong khoang 0.1 dB dén 1 dB.

Piéu huéng - Pay 1a mic cong suat do duge ¢ dau vao bi do tir mot dau
vao khac. Vi nhitng bo tach/ghép 1a thiét bi co kha nang dinh hudng cao thi
tham s diéu hudng khoang tir 40 dén 50 dB.

Thong thuong, cac bd tach/ghép thudng chi dugc ché tao véi mot dau vao
hodic mot dau ra. Bo tach/ghép c6 mot dau vao ta goi 13 bo chia (tach), con bd co
mot dau ra ta goi 1a bd két hop (ghép). Tuy nhién, ciing c6 nhimg bd 2x2 duoc
ché tao khong ddi xtmg (véi ty s6 chia khoang 5/95 hoic 10/90). Loai tach/ghép
nay chu yéu duoc dung dé trich ra mot phan tin hiéu quang cho muc dich kiém
tra, dugc goi 1a b ghep ré.

* Mang cap quang thué bao:

Mang c4p thué bao quang dugc xac dinh trong pham vi ranh gidi tur giao
tiép soi quang gitta thiét bi OLT dén thiét ONU/ONT.

u)

FMS
OoLT ONT
"ll.. AP .,-ll..
,‘ FMP LA N
___(]j{zb @ @ s
" +* 1 '.0 P
E"" Cip goc Cip phol i Cap thué bao " *4=* s
- Pig i Thiet bidau cudl
Bao gom ODF.. : i Bao gom ca diu
Cau trie co ban FTTH ODN cim...

Hinh 2-5: Cdu triic co ban mang cdp quang thué bao
Mang cap quang thué bao duoc cdu thanh boi cac thanh phan chinh nhu
Sau:
n Cap quang gbc (Feeder Cable): xuat phat tir phia nha cung cap dich
vu (hay con goi chung 1a Central Office) t&i diém phan phdi duoc goi 1a DP
(Distribution Point).

n Diém phan phdi soi quang (DP): 1a diém két thic ctia doan cap gdc.
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Trén thuc té trién khai, diém phén phéi soi quang thudng 12 ming xéng quang,
hoic cac til cap quang phdi, vu tién ding ming xong quang.

n Cap quang phdi (Distribution Optical Cable): xuét phat tir diém phdi
quang (DP) t&i cic diém truy nhip mang (AP - Access Point) hay tir cac tu
quang phdi t6i cac tap diém quang.

m  Cép quang thué bao (Drop Cable): xuat phat tir cac diém truy nhap
mang (AP) hay 1a tir cac tap diém quang dén thué bao.

m Hé théng quan 1y mang quang (FMS - Fiber Management System)
duogc sir dung dé bao dudng va xur 1y su cb.

= Piém quan 1y quang (FMP - Fiber Management Point): dé dang cho
xtt Iy sy ¢b va phat hién dat dudng.

2.2. Thong sé ky thuat:

Céc thong s6 k¥ thuat co ban cia mang GPON:

Téc do truyén dan:

m  0,15552 Gbps duong 1én, 1,24416 Gbps duong xudng.

n 0,62208 Gbps duong 1én, 1,24416 Gbps dudng xudng.

m  1,24416 Gbps dudng 1én, 1,24416 Gbps dudng xudng.

n 0,15552 Gbps duong 1én, 2,48832 Gbps dudng xudng.

m  0,62208 Gbps duong 18n, 2,48832 Gbps duong xudng.

m  1,24416 Gbps duong 1én, 2,48832 Gbps dudng xudng.

m  2,48832 Gbps duong lén, 2,48832 Gbps dudng xudng.

Céc thong sb k¥ thuat khac:

n Budc song: 1260-1360nm dudng 1én; 1480-1500nm dudng xudng.

n Da truy nhdp hudng 1én: TDMA.

m  Cép phat bing thong dong DBA (Dynamic Bandwith Allocation).

n Loai luu lugng: dit li¢u $0.

n Khung truyén dan: GEM.

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

n Ti 1€ chia cua bd chia thy dong: t6i da 1:128.

m  Gié tri BER 16n nhat: 1022

m Pham vi cong suat sir dung ludng xudng: -3 dén +2 dBm (10km
ODN) hoic +2 dén +7 (20Km ODN).

n Pham vi cong suat st dung ludng 1én: -1 dén +4 dBm (10Km va
20Km ODN).
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m  Loai cap: tiéu chuan ITU-T Rec. G.652.

n Suy hao tbi da giira cac ONU: 15dB.

m  Culy céap toi da: 20Km v6i DFB laser ludng 1én, 10Km véi Fabry-
Perot.

2.3. Ky thuat truy nhap va phwong thirc ghép kénh:

Cong nghé truyén dan da truy nhap 1a cac k¥ thuat chia sé tai nguyén hiru
han cho mdt lugng khach hang. Trong hé théng GPON, tai nguyén chia s¢ chinh
la bang tan truyén dan. Nguoi st dung cing chia sé tai nguyén ndy bao gdm
thué bao, nha cung cdp dich vu, nha khai thac va nhimg thanh phan mang khac.
Tuy khong con 1a mot linh vuc méi mé trong nganh vién thong trén thé gisi
nhung cac ky thuat truy nhip ciing 1a mt trong nhitng cong nghé doi hdi nhiing
yéu cdu ngdy cang cao dé hé théng thoa man duoc cac yéu cau vé do 6n dinh
cao, thoi gian xr Iy thong tin va tré thap, tinh bao mat va an toan dit liéu cao.
2.3.1. Ky thudt truy nhdp:

K§ thuat truy nhap duoc str dung pho bién trong cac hé thong GPON hién
nay la da truy nhéap phan chia theo thoi gian (TDMA).

TDMA 14 k¥ thudt phan chia bing tin truyén dan thanh nhiing khe thoi
gian ké tiép nhau. Nhitng khe thoi gian nay c6 thé duoc 4n dinh trudce cho mdi
khach hang hodc c6 thé phan theo yéu cau tuy thudc vao phuong thirc chuyén
giao dang sur dung. Hinh 2-6 dudi day 1a mot vi du vé viéc sir dung TDMA trén
GPON hinh cay. Mdi thué bao duoc phép giri s6 liéu duong 1én trong khe thoi
gian riéng biét. B tach kénh sap xép sb liéu dén theo vi tri khe thoi gian ciia no
hodc thong tin dugc giri trong ban than khe thoi gian. Sb liéu duong xudng ciing

duoc gui trong nhirng khe thoi gian xac dinh.

"Q"

W - A, G iBiges  :
| 2

2z ElEE FStot 2! —

fo e
- EE N

Hinh 2-6: TDMA GPON
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GPON sir dung ky thuat TDMA c6 vu diém rat 16n d6 1a cac ONU c6 thé
hoat dong trén cung mdt budc soéng, va OLT hoan toan cé kha nang phan biét
duoc luu luong ctua ting ONU. OLT ciling chi can mét bo thu, diéu ndy s& dé
dang cho vi¢c trién khai thiét bi, giam duogc chi phi cho cac qua trinh thiét ké,
san xuit, hoat dong va bao dudng. Ngoai ra, viéc st dung k¥ thudt nay con co
mot vu diém 1a c6 thé lap dit d& dang thém cac ONU néu c¢6 nhu cau nang cap
mang

Mot dic tinh quan trong ctia GPON sir dung TDMA 1a yéu cau bat budc
vé ddng bo cua luu luong duong 18n dé tranh xung dot sb liéu. Xung dot nay s&
xay ra néu hai hay nhiéu goi dit liéu tir nhitng thué bao khac nhau dén bd ghép
cung mot thoi diém. Tin hi¢u nay de 1én tin hiéu kia va tao thanh tin hi¢u ghép.
Phia ddu xa khong thé nhan dang dugc chinh xac tin hiéu téi, két qua 14 sinh ra
mot loat 161 bit va suy giam thong tin dudng 1én, anh hudng dén chat lugng cua
mang. Tuy nhién cac van dé trén déu dugc khic phuc véi co ché dinh c& va
phan dinh biang thong dong cia GPON ma chung ta s& dé cap o phan sau.

2.3.2. Phwong thwrc ghép kénh:

Phuong thuc ghép kénh trong GPON Ia ghép kénh song hudéng. Cac hé
thdng GPON hién nay sir dung phuong thirc ghép kénh phan chia khong gian.

Pay 1a giai phap don gian nhat d6i véi truyén din song hudng. N6 duoc
thuc hién nho st dung nhitng soi riéng biét cho truyén dan duong 1én va xudng.
Sy phan cach vat 1i cia cac huéng truyén dan tranh dugc anh hudng phan xa
quang trong mang va ciing loai bo van dé két hop va phan tach hai hudng truyén
dan. Piéu nay cho phép ting dugc quy cong suat trong mang. Viée st dung hai
so1 quang lam cho viéc thiét ké mang mém déo hon va lam tang d6 kha dung bdi
vi chung ta c6 thé mé rong mang bang cach sir dung nhitng b ghép kénh theo
budc song trén mot hodc hai soi. Kha ning mo rong nay cho phép phat trién dan
dan nhitng dich vu méi trong twong lai. Hé théng nay s& st dung cing budc
song, cung bd phat va bd thu nhu nhau cho hai huéng nén chi phi cho nhiing
phan tir quang-dién s& giam.

Nhuge diém chinh cta phuong thirc niy 13 can gap doi s6 lugng soi, moi
han va connector va trong GPON hinh cay thi s6 luong b ghép quang ciling can
gap d6i. Tuy nhién chi phi vé soi quang, phan tir thu dong va k¥ thut han nbi
van dang giam va trong tuong lai n chi chiém ty 1& nho trong toan bo chi phi hé

thong.
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2.4. Phuong thirc dong goi dir liéu:

GPON dinh nghia hai phuong thirc dong géi ATM va GEM (GPON
Encapsulation Method). Cac ONU va OLT c¢6 thé hd tro ca T-CONT nén ATM
hoac GEM.

Phuong thtrc dong géi dit 1iéu GPON (GPON Encapsulation Method -
GEM) st dung dé dong goi dit liéu qua mang GPON. GEM cung cap kha ning
thong tin két ndi dinh hudng twong tu ATM. GPON cho phép hd tro nhiéu loai
hinh dich vu khach hang khac nhau. Khach hang ATM duoc sip xép trong sudt
vao khung GEM trén ca hai huéng. Khach hang TDM duoc sip xép vao khung
GEM sur dung tha tuc dong gbi GEM. Céc géi dir liéu bao gébm ca cac khung
Ethernet ciing duoc sap xép str dung tha tuc dong goi.

GEM. GEM ciing hd trg viéc phan manh ho#ic chia nho cac khung 16n
thanh cac phan manh nho va ghép lai & dau thu nham giam tré cho cac luu luong
thoi gian thuc. Luu luong dit lidéu bao gom cac khung Ethernet, cac goi tin IP,
IPTV, VoIP va céc loai khac gitp cho truyén din khung GEM hiéu qua va don
gian. GPON sir dung GEM mang lai hiéu qua cao trong truyén dan tai tin IP nho
str dung toi 95% bang théng cho phép trén kénh truyén dan.

2.5. Pinh c& va phéan dinh bing tin dong:
2.5.1. Thu tuc dinh co (Ranging):

Pé mot ONU c6 thé van hanh trong mang PON n6 phai dugc ranging (xac
dinh cu ly gitta ONU 1a OLT). Cu ly ranging t6i da ciia mang PON hién quy
dinh 1a 20km. Khoang cach tir OLT téi ONU 1a khac nhau véi mdi ONU va do
d6 tré khir hdi RTD (Round Trip Delay) tir mdi ONU téi OLT 1a khac nhau. Trir
phi tré khir hdi RTD duoc xac dinh chinh x4c thi dinh thoi truyén dan s& khong
thé thuc hién.Vi vay néu c6 mot ONU mdi két ni véi mang thi trudc hét can do
RTD. Béng 1énh cua hé théng van hanh, OLT tu dong tao ra ctua $6 ranging phu
hop dé do tré va xac dinh ONU dé truyén tin hiéu cho phép do tré. Chiéu dai cta
ctra s6 ranging dugc thiét 1ap tuy theo khoang cach giita OLT va ONU.

Co hai cach xac dinh ONU cho qua trinh ranging. Mot phuong phép xac
dinh duy nhat ONU da dang ky va phuong phap khac xac dinh tat ca cic ONU
chua ding ky. Trong phuong phap thi nhat, mét ONU véi sé ID riéng duge xac
dinh trong hé thong van hanh. Trong phuong phéap thir hai OLT khong biét s6 ID
riéng ciia mdi ONU, khi d6 s& c6 vai ONU c¢6 thé truyén tin hiéu cho qua trinh

do tré dién ra lién tuc. Mot bién phip gidm xung dot trong qué trinh ranging 13
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truyén tin hiéu cho qué trinh do tré voi mot khoang thoi gian chd ngiu nhién,
gan giébng nhu phuong phap dugc str dung trong Ethernet (CSMA/CD). Tham
chi néu c6 xay ra xung dot ngay budc dau thi vin c6 thé tién hanh do tré bang
cach 1ap lai qua trinh truyén dan hai hay ba lan.

Vi dit liéu thué bao khong duge truyén trude khi qua trinh ranging két
thuc nén s& khong 1am tang tré truyén dan dir liéu. Ngoai ra thoi gian cho ngau
nhién duoc sir dung dé chéng xung dot khong dugc bao gom trong phép do tré
khtr hoi RTD.

Thu tyc ranging ciia GPON dugc chia thanh 2 pha. O pha thir nhat dang
ky s séri cho ONU chua dang ky va cap phat ONU-ID cho ONU da thuc hién.
S6 séri 1a ID xac dinh ONU va phai 1a duy nhat, dong thdi ONU-ID dugc sir
dung dé diéu khién, theo ddi va kiém tra ONU.

Céc budc trong pha thir nhat:

1. OLT xéac dinh tat ca cac ONU hién dang hoat dong de cho dimg qua
trinh truyén dan (cac ONU ngung truyén dan - (1) ONU halt).

2. OLT xac dinh ONU khong c6 ONU-ID dé yéu cau truyén sd séri (ban
tin yéu cau sd séri - (2) serial_number request).

3. Sau khi nhan duoc yéu cau truyén sb séri, ONU khong c6 ONU-ID s&
truyén sb séri (qua trinh truyén so séri - (3) SN transmission) sau khi chd mot
khoang thoi gian ngau nhién (t6i da 50ms).

4. OLT chi dinh mot ONU-ID té1 ONU chua dang ky ma OLT da nhan
duogc s séri (ban tin chi dinh ONU-ID - (4) assign ONU-ID).

Ranging window

ATD of new ONU E ‘

DLT . ,dé@#:z, : e ot s, -
(5) ONU halt Time
(6) Ramging (8) Ranging_time
raquast message
OMNU#1
Time
ONU#2
Time
1 (7) Banaging transmission
New OMNU el

(0) Delay Time
equalization

Figure 5.4 GPON ranging phase 2: delay measurements,

Hinh 2-7: GPON Ranging pha 2
Trong pha tiép theo RTD dugc do cho mdi ONU di diang ky méi. Thém
vao d6 pha nay ciing duoc ap dung cho cac ONU bi mat tin hiéu trong qua trinh
thong tin.
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Céc budc trong pha thir hai bao gdm:

1. OLT xéc dinh tat ca cac ONU dang thong tin de cho dimg qua trinh
truyén dan ludng 1én (cac ONU ngimg truyén dan - (5) ONU halt).

2. Sur dung cac s6 séri, OLT x4c dinh mot ONU nhét dinh va chi ONU d6
dugc truyén tin hiéu cho qua trinh do tré (ban tin yéu cau ranging - (6) ranging
request).

3. ONU c¢6 s6 séri trung voi sd séri OLT d3 xac dinh s& truyén tin hiéu
cho qua trinh do tré (qué trinh truyén ranging - (7) ranging transmission), bao
gdém ca ONU-ID di 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 gitra s6 séri va ONU-ID Ia
dung, OLT thong bao tré can bang (Equalization Delay = Teqd - RTD) t6i ONU
(ban tin thoi gian ranging - (8) Ranging_time message). Trong d6 Tepd 13 hang
s6 va gia tri RTD 16n nhat duoc xé4c dinh trong mang PON. Vi du véi khoang
cach toi da 20km thi Teqd = 200ms.

5. ONU luu gia tri tré can béng va tao tré dinh thoi cho chudi dir liéu
truyén dan ludng 1én voi gia tri ndy.

2.5.2. Phwong thirc cip phdt bing thong:

Tai hudng 1én bang thong dugc st dung boi cdc ONU khong chi phu
thudc vao bdi canh luu lwong tai cac ONU c6 lién quan ma dong thoi lién quan
dén luu luong tai cac ONU khac trong mang. Vi st dung moi truong chia sé
bang théng nén luu luong truyén bai mbéi ONU c6 kha ning bi xung dot va qua
trinh truyén lai 1am giam hiéu suit. Do d6 huéng 1én GPON st dung phuong
thire cap phat bang thong dong DBA (Dynamic Bandwidth Assignment). Cac
khung truyén din huéng 1én duoc chia thanh 5 loai I dén V.

- TCONT (Transmission Container) sir dung dé quan 1y viéc cap phat
bang thong hudng 1én.

- Dich vu loai I - TCONT trén co s& duogc cép phat bang thong ¢d dinh
hay 1a dich vu yéu cau bang thong c6 dinh, khong dugc phuc vu boi DBA.

- Loai II - TCONT cho dich vu c6 téc do bit thay d6i voi yéu cau vé tré va
jitter nhu truyén hinh va VolP.

- Loai IIT - 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.
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B4o cdo mau luu luong giri t6i OLT béi mdi ONU bao gdm méu ciia mdi
loai TCONT va cho su cip phat tir phia OLT. OLT sé& dua vao loai TCONT dé
ra quyét dinh cap phat bang thong hudéng 1én cho ONU.

per T-CONT
Upstream map "ONU 1 11—
e |
oNu> [l | |
" I .
OLT !
I
i
. ||
— | |
ONUN [Ill !
______ s
per T-CONT

congestion Report
Hinh 2-8: Bdo cdo va phdn bé bang théng trong GPON

Thu tuc cip phat ndi chung gom cac budc sau:

1. ONU luu dir liéu thué bao cho luu lugng hudng 1é€n vao bo dém.

2. Khoi dit liéu chira trong bo dém dugc bao td1 OLT nhu mdt yéu cau tai
mot thoi diém quy dinh boi OLT.

3. OLT xac dinh thoi gian bat dau truyén din va khoang thoi gian truyén
cho phép (1/4 cira s6 truyén dan) t6i ONU nhu mot sy cAp phép.

4. ONU nhén su cp phép va truyén khéi dit liéu di xac dinh.

R R dat
OLT , .U; - .
@ Q Time

R| data
ONU . a ﬁ A —
Time
_ ' data
User terminal ' —®
Time
@ : Grant EI : Request

Hinh 2-9: Thui tuc cdp phat bang théng trong GPON
2.6. Bao mat va ma héa sira 16i:
Bao mat: do mang GPON 1a mang diém - da diém nén dit liéu hudng
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xuéng 6 thé dugc nhan boi tat ca cac ONU. Cong nghé GPON sur dung bao mat
huéng xudng v6i chuan mat mi tién tién AES (Advanced Encrytion Standard).
Dit liéu thué bao trong khung ludng xudng dugc bao vé thong qua lugc dd mat
mi hoa AES va chi phan tai luu lwong trong khung dugc ma hoa. Véi hudng 1én
xem nhu lién két diém - diém va khong sir dung ma hoa bao mat.

Stra 13i tién FEC (Forward Error Correction): cong nghé GPON st dung
phuong phap stra 15i tién FEC. FEC mang lai két qua ting quy dudng truyén 1én
374dB (d6 loi ma hoa) vi vay cho phép tang toc do bit va khoang cach gitta OLT
va cac ONU ciing nhu hd tro ti s6 chia 16n hon trong mang. FEC duoc tiy chon
str dung trong ca hudng 1én va hudng xudng, ding mi Reed Solomon thuong 13
RS (255,239).

2.7. Kha niing cung cap bing thong:
2.7.1. Hwéng xuéng:

Yéu ciu bang thong cua cac dich vu co ban:

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

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

n Truy cap Internet tbc d6 cao = 100 Mbit/s trén mdi thué bao véi ty
1€ dung chung 20:1.

= Voice IP toc do 100 Kbit/s.

Trong d6 téc dd hudng xudng ciia GPON = 2,488 Mbit/s x Hiéu suit 92%
= 2289 Mbit/s. Trong ing dung nhiéu nhom nguoi st dung (MDU: multiple-
dwelling-unit), véi ty 1& chia 13 1:32, GPON c¢6 thé cung céap dich vu co ban bao
gdm truy cap Internet toc d6 cao va Voice dén 32 ONU, mdi ONU cung cép cho
8 thué bao.

2.7.2. Huwong lén:

ITU G 984 GPON khong nhitng c6 kha ning hd tro tit ca cac yéu cau vé
hé théng mang ma con cung cap mot co ché QoS riéng cho 16p PON vuot ra
ngoai cac phuong thirc Ethernet 16p 2 va phan loai dich vu (Class of Service -
CoS) IP 16p 3 dé dam bao viéc phan phat cac thong tin voice, video va TDM
chat lugng cao thdng qua moi 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
16p truyén tai co do tré va dung sai 16n thi viéc phan chia mirc vu tién dich vu
khéng con ¥ nghia. Dbi véi TDMA PON, dung luong cung cdp QoS hudng 1én
s& bi han ché khi tat ca cac ONU ctia PON sir dung hét bang théng hudng 1én va
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ru tién cta n6 trong TDMA. Hudng 1én GPON c6 thong luong dén 1,25 Gbits/s.

GPON sir dung biang thong ngoai bang dé cap phat ban d6 voi khai niém
khéi luu luong (T-CONT) cho hudng 1én. Khung thoi gian hudng 1én va huéng
xudng str dung khung tiéu chuén vién thong 8 kHz (125 7s), va cac dich vu dugc
dong gbi vao cac khung theo nguyén ban cua n6 thong qua qua trinh mo hinh
dong goi GPON (GEM). Gibéng nhu trong SONET/SDH, GPON cung cip kha
nang chuyén mach bao vé voi thoi gian nhé hon 50ms. Piéu co ban lam cho
GPON ¢ tré thap 1a do tat ca luu luong huéng 1én TDMA tir cac ONU duoc
ghép vao trong mot khung 8 KHz. Mdi khung huéng xubng bao gdm mét ban
d6 cap phat bang thong hiéu qua dugc gui quang ba dén tat ca cac ONU va co
thé hd tro tinh nang tinh chinh cp phat bing thong. Co ché ngoai bang nay cho
phép GPON DBA hd tro viéc diéu chinh cdp phat bang thong nhiéu lan ma
khong can phai sap xép lai dé toi wu hoa tan dung bang thong.

2.7.3. Bang thong hitu ich:

Cong nghé GPON ho trg tdc do 1én tGi 1,25 Gbit/s hodc 2,5 Gbit/s huong
xuéng, va hudng 1én, hd tro nhiéu muc tde do trong khoang tir 155 Mbit/s dén
2,5 Gbit/s. Hiéu suét str dung bing thong dat trén 90%.

2.8. Kha niing cung céap dich vu:
2.8.1. Dic diém dich vu:

GPON duoc trién khai dé dap tng ti 1¢ dung lugng dich vu/chi phi khi so
sanh v6i mang cap dong/DSL va mang HFC c6 dung lwong nho va cic mang
SDH/SONET ciing nhu giai phap quang Ethernet diém - diém c6 chi phi cao. Vi
vay n6 phu hop véi cac ho gia dinh, doanh nghi€p vira va nhd, chinh phu va céc
co gquan cong so.

Cac dich vu bo ba danh cho ho gia dinh:

GPON dugc phat trién dé mang dén cac dich vu thé hé méi nhu IPTV,
truyén hinh theo yéu cau, game truc tuyén, Internet tdc dd cuc cao va VoIP véi
chi phi hiéu qua, bang thong 16n va chat lugng dam bao cho cac thué bao ho gia
dinh.

IP quang ba qua c4u hinh diém - da diém cho phép mot ludng video co thé
truyén toi nhiéu thué bao mot cach dong thoi.

Kha ning cp phat bang thong dong va phuc vu qué tai cho phép cac nha
cung cip dich vu t6i wu hoa bang thong quang, tao ra nhiéu loi nhusn hon. Bing
thdng 16n va dich vu linh hoat cia GPON gitup cho GPON tr¢ thanh mét su Iya
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chon hoan hao cho viéc cung cip dich vu téi nhiéu ho thué bao MDU (Multiple
Dwelling Units) nhu cac tda nha, khach san, chung cu. GPON ONU c¢6 thé phuc
vu nhu cac DSLAM VDSL2.

Vi cac doanh nghi¢p vira va nhd: GPON Ia su lya chon hoan hao cho cac
doanh nghiép vira va nho c6 yéu cau vé thoai, truy nhap Internet, VPN va cac
dich vu T1/E1 véi chi phi hgp 1ly. GPON c¢6 bang thong du 16n va co6 tinh ning
QoS cho phép cac dich vu 16p doanh nghiép cé thé duoc cung cip trén cing co
s& ha téng nhu cac dich vu ho gia dinh nham loai trur yéu cau xay dung co so ha
tang moi.

Véi Chinh phu, Gido dyc va Y té: thi trudng cic co quan chinh phu yéu
cau cac dich vy dir liéu va thoai c6 chat lugng cao va bang thong 16n véi chi phi
thap. Kha ning ctia GPON cho phép phuc vu hiéu qua mot s lugng 16n thué
bao & cac khu vuc trung tam van phong chinh phu, cac truong hoc, bénh vién
cling nhu cac khu vui choi giai tri, khu cong nghiép. Chinh quyén mét s6 qudc
gia da thiét 1ap mang GPON dé cung cap cac dich vu thoai va di lidu toc do cao
cho luc lugng canh sat, van phong chinh phu, toa an va cac luc lugng ctru hoda,
dic nhiém dé nang cao chét luong phuc vu cOng d@)ng. GPON la céch tt nhat dé
mang dén cac truong hoc Internet tdc dd cao va cac dich vu bang rong khac.
2.8.2. Khodng cdach OLT - ONU:

G161 han cu ly cia cong nghé GPON hién tai duoc quy dinh trong khoang
20 km va cung cp ti 18 chia 1én t6i 1:128 (hién tai thuong sir dung ti 18 1:32).
2.8.3. Cdc wng dung co bdn trong mang:.

GPON duoc tng dung chua yéu trong cdc mang sau:

n GPON duoc tmg dung trong cac mang truy nhap quang FTTx dé
cung cap cac dich vu nhu IPTV, VoD, RF Video (chong l4n), Internet toc do
cao, VolP, Voice TDM véi toc d6 dit liéu/ thué bao c6 thé dat 1000Mbps, hd tro
QoS day du.

n Giai tri - CATV, HDTV, PPV, PDVR, IPTV - Hé théng duong 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.

n Thong tin lién lac - Cac duong thoai, thong tin lién lac, Truy cap
internet, intranet tc do cao, Truy cap internet khong day tai nhiing dia diém
cong cong, Puong bang thong 1on (BPLL) va lam backhaul cho mang khong
day.
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n Bao mat - Camera, Bao chdy, bao dot nhap, Bao dong an ninh,
trung tdm diéu khién 24/7 voi kha nang giam sat, backup dir liéu, SAN.
2.9. Mt s6 van dé cin quan tim trong tinh toan thiét ké mang GPON:

Viéc tinh toan, thiét ké d6i véi mang GPON can quan tam té1 mot s6 van
dé sau:

= Pam bao cac diu kién vé thong sb k¥ thuat cong nghé nhu mo ta
trong muc 2.4. (cac thong s6 k¥ thuat caa GPON).

n Dam bdo céc dac tinh k¥ thuat co ban 16p vat 1y:

Khai niém Huéng Xuéng Hudng lén
Dai thong co ban 1480-1500 1260-1360
Budc song
(m) Dai thong ting cuong (opl) 1539-1565 1260-1360
Dai thong tang cuong (op2) 1550-1560 1260-1360
Lép A -3 dén -7,5 -7,5 dén 0
Cong sudtra | Lop B -2,5 dén +2 -5,5 dén +2
Lop C -0,5 dén +4 -3,5 dén +4
Suy hao kénh | Lop A 20 20
(ty 1& chia | LopB 25 25
1:64) dB) Lép C 30 30
D5 rhay ba | LA -28,5 -28,5
© My 50 M B 285 315
thu (dBm) :
Lép C -315 -34,5

n Bing tan hoat dong: D6i véi hudng xudng, OLT phan phdi cac goi
dit lidu t6i mdi ONU trong dai bude song tir 1480 toi 1500 nm, thong thuong
cac thiét bi hién tai st dung budc song 1490 nm. Cac ONU giri dit liéu dudng
1én OLT trong dai budc séng tir 1260 nm dén 1360 nm, thong thudong cac thiét
bi hién tai st dung budc song 1310 nm.

- Xac dinh ty 18 phan tach (hién tai str dung phd bién 2 loai 1a 1:32
va 1:64).

n bam bao cu ly gitta OLT va ONU/ONT trong gidi han cho phép (<
20 km).

2.10. Két luan:
Qua céc nghién curu 6 trén, chung ta co thé rat ra mot s6 dic diém co ban

cua cong nghé¢ GPON nhu sau:
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Cong nghé GPON di dugc ITU chudn hod trong cac tiéu chuin ITU
(G984.X.

K¥ thuat truy nhap st dung trong GPON 1a TDMA.

HJ tro nhiéu loai tbe do truy nhap duong Ién tir 155 Mbit/s dén 2,5 Gbit/s,
hd tro hai tbc do truy nhap duong xuéng 1,25 Gbit/s va 2,5 Gbit/s.

Huodng t61 mang cung cép dich vu dﬁy du, hd trg ca cac dich vu TDM va
Ethernet v6i hiéu suét str dung bing thong cao.

Vén dé tic nghén luu luong va nhitng van dé lién quan ctia mang truy
nhap quang tc d6 cao duoc giai quyét bang cac thi tuc dinh ¢ va phan dinh
bang tan dong véi cac phuong phap kiém xoat vong véi chu ky thich tng, co
ché lap lich quay vong khong day du va dic biét 1a co ché phan dinh bang tan st
dung tap théng bao nhiéu hang doi.

Céc thi tuc diéu khién va bao hiéu trong GPON don gian nhung van dam
bao giai quyét cac van dé co ban vé k¥ thuat cia mang truy nhip bang rong toc
d6 cao, dap tng cac yéu cau k¥ thuét cia dich vy, diéu d6 khién cho GPON Ila
cong nghé st dung bang thong hiéu qua nhat trong céac loai cong nghé PON hién
Co.
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CHUONG 3 .PHAT TRIEN CUA CONG NGHE PON — XGSPON

3.1. Khéi niém XGS-PON

XGS-PON, viét tit cua Mang quang thu dong ddi xang 10 Gigabit, 12 tiéu
chuan cap nhat cho cong nghé truyén dan dwa trén soi quang thu dong (PON),
hd tro toe do cao 10 gigabit mdi gidy (Gbps) ddi xiing — nghia 1a download va
upload — truyén dit liéu.

mot mang cap quang st dung cdng nghé XGS-PON c6 thé cung cip bang
thong download gép 4 1an va gap 8 lan cho khach hang so véi cong nghé GPON.
XGS-PON cho phép cac nha cung cap dich vu internet (ISP) cung cap céc dich
vu thoai, video va internet téc do cao vuot troi cho nguoi tiéu dung va doanh
nghiép. Poi lai, nhitng khach hang nay duoc huong loi tir viée ting bang thong
dang ké ctia XGS-PON bang cach trai nghiém hiéu suat tét hon khi choi game
(dac biét 1a trén nén tang dam may), st dung dong thoi nhiéu thiét bi phat truc
tuyén va xem ndi dung c6 d6 phan giai cao hon (vi du: video 4K va 8K).
Ngoai ra, backhaul di dong la mét phan khac thi truong khdc ma XGS-PON co
thé giai quyét, dic biét khi né lién quan dén truyén tai 5G.
XGS-PON phai hd trg khoang céach truyén cap quang tdi thiéu 1a 20 km, twong
duong véi 12,4 dam, gitta mot thiét bi dau cudi duong quang (OLT) va don vi
mang quang (ONU) — thuong dwoc goi la nhw mét thiét bi dau cusi mang quang
(ONT) . Trong khi XGS-PON c6 thé hd tro khoang céch truyén cép quang téi
dala 40 km, twong duong véi 24,9 dam, gita OLT va ONU / ONT.
XGS-PON duoc thiét ké dudi dang 16p phu 18n cac mang GPON hién cé thdng
qua Vviéc bo sung cac budc song quang hoc. Trong mang I6p pha, nha cung cap
cap quang GPON co thé tiép tuc van hanh GPON cho mét sé khéach hang nhat
dinh (vi du: ho gia dinh), ddng thoi van hanh lién mach XGS-PON cho cac
khéch hang khac c6 yéu cau bang thong 16n hon (vi du: doanh nghiép).
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3.1.1.Phét trién cong nghé PON — So Sanh

Specifications

GPON

10G GPON

XG-PON

XGS-PON

Wavelength

Downstream: 1480-1500 nm

Downstream: 1573-1580 nm

Downstream: 1573-1580 nm

Upstream: 1290-1330 nm

Upstream: 1260-1280 nm

Upstream: 1260-1280 nm

Center wavelength

Downstream: 1490 nm

Downstream: 1577 nm

Downstream: 1577 nm

Upstream: 1310 nm

Upstream: 1270 nm

Upstream: 1270 nm

Maximum Line Rate

Downstream: 2 488 Ghbit/s

Downstream: 9.953 Ghit/s

Downstream: 9.953 Ghit/s

Upstream: 1.244 Ghit/s

Upstream: 2.488 Ghit/s

Upstream: 9.953 Ghit/s

Maximum Physical
Transmission Distance

60 km 100 km

100 km

MNOTE:
The physical reach is defined by
split ratio, optical module size,
and fiber quality.

NOTE:

The physical reach is defined
by split ratio, optical module
size, and fiber quality.

NOTE:
The physical reach is defined by split ratio,
optical module size, and fiber quality.

Maximum Split Ratio

1:128 1:256

1:256

NOTE:
The actual split ratio depends on
the optical module model and
fiber distance.

NOTE:

The actual split ratio depends
on the optical module model
and fiber distance.

NOTE:
The actual split ratio depends on the
optical module model and fiber distance.

3.1.2.Khé&c nhau gi@#a cong nghé GPON, XGPON va XGSPON.

GPON NOKIA XGS-PON NOKIA
Download/Upload 2,4G/1,2G 9.95G/9,95G
Split 32/64/128 64/128/256
Maximum distance 20 km ( 60km) 20 km (60km)
Maximum 20 km 20 km, 40 km

differential distance

Optical Path Loss

Class A: 5-20 db
Class B: 10-25 db
Class B+:13-28 db
Class C: 15-30 db
Class C+: 17- 32 db

Class B+:13-28 db
Class C+: 17-32db
Class N1: 14-29 db
Class N2: 16-31 db
Class E1: 18-33 db
Class E2: 20-35 db

Budc song

Downstream 1310
Upstream 1490
Downstream: 1480 ~ 1500 nm

Upstream: 1290 ~ 1330 nm

Downstream 1577
Upstream 1270
Downstream: 1575 ~ 1580 nm

Upstream: 1260 ~ 1280 nm

Cong nghé GPON va XGS PON cua Nokia tuan theo chudn chung. Luu y
thém vé cdng sudt cua cac class SFP.
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3.1.3.Ngwéng cong sudt thu phat

Ghi cht 1: Ngan sach quang hoc téi thiéu lubn thap hon 15dB so vé&i ngan sach
quang hoc.

Ghi chl 2: Ngan sach ma rong (Lép ODN "E") dugc thém vao trong ban sira doi
G.987.2 10/2010.

Ghi chu 3: B+ dugc xac dinh trong G.984.2 Sira d6i 1, C+ dugc xac dinh trong
G.984.2 Sira doi 2.

Antenna
Sites
s

§ e
< < 3
@
XGS-PON
oLT

r

~ - —
Qp—
Aggregation
Switch
—
s i =T
g . MDU/Muttiple Yirg DPU
©
172
C - \i-
i
;‘ _ XGS-PON
R Splitter OLT
./ MDUMuttiple line DPU
. Qp
XGS-PON
ONUs

Mo hinh XGSPON ddc lap, twong tu nhu GPON.
Uu diém: Kha nang phuc vu lon.
Han ché: Chi phi dau tu 16n, chua c6 nhiéu khéach hang.
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IR

CO/Exchange

—— O OB

GPON ONU

_ GPON va 10G GPON(XGSPON) diing chung ODN
v' 10G GPON va GPON dung chung ha tang phan phéi quang, do khac nhau
vé budc song nén can sir dung mot bo WDM1r — bo CEx
PAay 1a m6 hinh VNPT sé sir dung chinh.
M® hinh 1:
Uu diém: Dung chung ODN, khéng mét phi dau tu ODN, chi can dau tu bd
CEX
Nhwoc diém: Kho quan ly
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Ve \
P = -~
| 5 \\ 10G GPON ONU
‘-‘\\ GPON OMU

- Trién khai méi tram 10G GPON, khéng chung ODN
v' 10G GPON va GPON téch biét nhau, khdng dung chung ha tang phan
phdi quang tach biét vé mang ludi va quan ly. Khong can st dung bo
CEX
v" M6 hinh 2:
v' Uu diém: Téch biét ODN, phai dau tu thém ODN va b chia.
v' Nhuoc diém: D& quan ly va xu 1y 16i
XGSPON Nokia: si dung card Combo FWLT-C
card FWLT-B c6 chay dc SFP MPM khong hay chi dugc N1 va N2.

1550nm e
1550 RF
X —

1310nm <—
XG(S) PON

—>» 1577nm
<— 1270nm

—» 1596nm
<— 1532nm

Coexistence NG-PON2

Element

Splitter

1577nm ——>»
1270nm <€———

——> 1577nm /‘
< =romm 1" XGS-PON

1550nm
1596nm ~ 1603nm ——p p—

——> 1490nm 1 ’
1532nm ~ 1539nmM  <——— r—— é?onm =2 G-PON

Note*: Dua thém thong tin cua by Cex vao.
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UPE

ONT
XGPON
Customer

vV
STB

Phwong an 1: Trén OLT chi st dung card FWLT-C cho tap khach hang st dung
GPON & XGSPON

CO thé s dung SFP MPM cho ca ONT GPON va ONT XGPON. Khéng can
trang bi by Cex

Tam bo FWLT-B dé check.

Fber for GPON {LTL..6}

E R B
TEERRRVE

ODF

BRI

=
- .
o .
o .
m
! .
..
HEH
tala
LTE

Fiber for XGS PON({LT7,8}
i

CeX

Phwong an 2: Trén OLT su dung cac card GPON (FGLT-A/B/D, NGLT-C) cho
tap khach hang GPON va dung card FWLT-B/C cho khach hang XGPON

Can sir dung thém bd CEX dé két hop budc song cua GPON va XGSPON. Céc
thué bao GPON c6 thé sir dung cac loai SFP B+, SFP C+ , thué bao XGS PON
sé sir dung SFP+ N1 va SFP+ N2.
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FGLT-A16

4 Fan Unit
PON Port Line
Cards
NT-B FANT-F Controller
Card: SFP Ports
Console NT-AFANT-F Controller
Cable Card: SFP Ports
Access DCA/'B'RTN Feed
Nokia 1Sam 7360 FX-4
» 2 NT uplink Card.
» 4 LT downlink Card.
> 1PON 1:64-128.
» Maximum 4096 Subs
e
FGLT-A 16
PON Port Line —==
Cards
Fan Unit
NT-B FANT-F Controller
Card: SFP Ports
Console NT-A FANT-F Controller
Cable Card: SFP Ports
Access DC ‘A’/’B’RTN Feed

Nokia ISam 7360 FX-8
» 2 NT uplink Card.
» 8 LT downlink Card.
> 1PON 1:64-128.
» Max 8192 Subs
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ACO switch
-LEDs

— SFP+ interfaces

CFP4 interface

ma . II.‘V — 1 PPS signal

<«— 10 MHz signal

i llll*— Micro-USB interface

gl } BITS interfaces
|

i- Base-T interface

l«— Craft interface

«—— Time of Day interface

Thiét bi card diéu khién FANT-G:
> 04 cdng module cim SFP/SFP plus h tro téc do téi da 1Gb/10Gb
trén 1 port, ky hiéu PORT FSM1-4.
> 01 cdng module CFP hd tro toc 46 toi da 100Gb
> 01 cdng copper téc do 1a 1Gb. Ky hiéu FUI4
> 01 cong LCRT dung dé console vao thiét bi.
> Céc cong dong bo ngoai PPS/BITs
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e ACO switch
—— LEDs

— SFP+ interfaces

CFP4 interface

1 PPS signal

{ «——— 10 MHz signal

@; i BITS interfaces
J
[

= Base-T interface
= il«— Craft interface

«—— Time of Day interface

LED Description
PWR *  Gresn —poOwWer present
*  Off — no power
ASS *  Gresn — active
*  Off — stand-by
AlLM *  Red — alarm condition exists
*  Off — no alarm condition exists
ACO *  Green — Alarm has been cut off
*  Off — No alarm cut off
FSmM1 *  Lnkfactivity status (module 1)
FsM2 *  Linkfactivity status (module 2)
ESM3 *  Link/activity status (module 3)
ESM4 *  Lnkfactivity status (module 4)
ESM5 *  Lnkfactivity status (module 5)
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Card thué bao FWLT-C

>
>

Cong két ndi: 16 slot cim SFP PON hozic XGS-PON.
MJi cong cd speed upstream/ downstream 1.25Gb/2.5Gb PON SFP,
10Gb/10Gb véi XGS-PON SFP va MPM SFP

\——

ONT XS-2426G-A Dual Band 2+2 11ax XGSPON RG

>

YV V V V VY

A\

XGS-PON Uplink, G.9807.1, G.988 series standard compliant.

2 POTS ports & 01 USB 2.0 port

4 UNI RJ-45 10/100/1000 auto negotiating Ethernet ports.

256 MAC destination addresses.

AX1800 WLAN Interfaces.

Support 2x2 802.11 b/g/n/ax 2.4Ghz/ 5Ghz WLAN interface, up to
40Mhz(2.4Ghz) - 80Mhz(5Ghz) bandwidth.

EIRP on 2.4Ghz up to 27dBm/500mW, and 5GHz up to
30dBm/1000mW.
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» Bridge and router mode, TR-069 support, feature parity with Nokia RGW
gateway mainstream.

» Beam forming supported.

» Easy mesh with Nokia Added value service.

> C6 2 ban. Dot nay chi ¢ con G-A(khdng c6 céng 10G).

- Cau Truc Tap lénh sir dung

ONTCARDS

ONTEMNET
NHTI l
Vo
RACK (1) 1| ETH ::: }mﬁ
SHELF (1) 2 [ PoTS ;:; ].nm
LT (1-16) Tk
PON 3 | CATV 1 feeer
r3“‘“-.__./{‘ 1
€ 5| E1 X
I :
.
ONT 64
(128)

Khéc vai ONT Igate, ONT slot(card s dung =1 va 14), Igate chi VEIP 14

CLI
R/SR/LT/PON/ONT/ONTCARD/Port

Rack (1) RACK-1
2L T
Shelf SHELF-1-1 R-SR-LT-PON-ONT-ONTCARD-Port
(1) ~
Lt (1-16) LT-1-1-5
"B
Pon (1-8) PON-1-1-5-2
e
ONT-1-1-5-2-12 Ont (1-64[128))

Rt
™

M6 hinh- cdu tric khai bao Logic OLT Nokia
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3.2. Hoa mang

OLT

3.2.1. Cdu hinh khéi tgo
Két néi téi hé thong 7360 isam fx-8
Két néi cong Serial tir PC véi cong Craft trén 7360 FX(LCMI). Céng craft

niing trén card diéu khién NT FANT-G (Card diéu khién ¢ trang thai

Active
Signal Description Pin Type
R1_DSR | Data-Set-Ready 1 O
DCD Data-Carrier-Detect 2 O
DTR Data-Terminal-Ready 3 I
EG Signal Ground 4 Ref
RXD Receive-Data 5 @)
TXD Transmit-Data 6 |
CTS Clear-To-Send 7 @)
RTS Request-To-Send 8 I
\CONgBropeThes HE)

Port Settings

Bits per zecond:
Data bitz: | 2
Farity: | Mone
Stop bits: |1

Flow contral: | Hone

[ Restare Defaults

Ok, ][ Cancel ]
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Két ndi t6i OLT sur dung Secure CRT
Str dung Secure CRT/ Hyper Terminal dé login vao tram theo account default
e Username = isadmin
e Password = i$@mad-
Cac cau hinh lién quan dén tram vin nhu cii, khudn khé slide gigi thiéu céc cau
hinh thiét bi di theo, sir dung theo template cua tinh.
Cau hinh card diéu khién Fant-G va card XGSPON
isadmin># configure equipment slot nt-a planned-type fant-g unlock
isadmin># configure equipment slot nt-b planned-type fant-g unlock
isadmin># configure equipment slot It:1/1/[1...8] planned-type fwlt-c unlock
capab-profile gpon-managed-ngpon operational-mode mpm-gpon-xgs
isadmin># configure pon interface x-pon:1/1/1/[1...16] admin-State up
isadmin># configure pon interface 1/1/1/[1...16] admin-state up (khai b&o vai
card LT chay operational mode mpm-gpon-xgs)
isadmin># configure gos interface pon:1/1/1/[1...16] ds-num-queue 8
Hai cau lénh dau -> ciu hinh card diéu khién.
Hai cAu tiép theo khai tao card FWLT-C
Céc cau dudi: mé port trén card va cau hinh 8 Queue cho ting cong pon
capab-profile: khai bao nang luc cua card
opeprational mode: khai b4o mode hoat dong gom cac lua chon
- gpon: chi cé gpon // SFP sir dung B+ C+
- MpPM-gPOoN-Xgs: gpon va xgs pon
- MpM-gpon-Xgpon: gpon va xgpon

Céu hinh Pong bo NTP

Khai bao ddng bo thoi gian cua OLT gilp cho viéc quan 1y cling nhu chuan
doan su ¢6 dugc dé dang hon:

isadmin># configure system sntp server-ip-addr 10.147.104.10 enable
isadmin># configure system sntp server-table ip-address 10.147.104.10 priority
1

isadmin># configure system sntp server-table ip-address 10.147.104.11 priority
2

Note: IP NTP server s& thay dbi theo hé thong méi.

Thay d6i = IP caia NMS méi.
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« Khaitao ONT
©® Khai tao ONT theo SN(optional) hoac SLID

«  Gin Profile
© Profile Bandwidth(bang thong/ Goi cudc)
® Tao dichwvu
©® Tao bridge port

Khai bao trén ONT

Khai b&do SLID trén ONT

Khai bao dich vu Internet PPPoE

Khai bao dich vu IPTV

Khai bao dich vu VolP

Khai tao ONT theo SN

# configure equipment ont interface 1/1/1/1/1 sw-ver-pland disabled

sernum ALCL:FCBBAO051 subslocid WILDCARD fec-up disable sw-

dnload-version disabled plnd-var DO log-auth-pwd plain:****** planned-

us-rate 10g

® Hoac khaoi tao ONT theo SLID

© # configure equipment ont interface 1/1/1/1/1 sw-ver-pland disabled
sernum ALCL:00000000 subslocid 123456MEN fec-up disable sw-
dnload-version disabled pilnd-var DO log-auth-pwd plain:****** planned-
us-rate 10g

©® Kbhai bao port va mo port

© # configure equipment ont slot 1/1/1/1/1/14 planned-card-type veip
pIndnumdataports 1 pIndnumvoiceports 0 port-type uni admin-state up

© # configure interface port uni:1/1/1/1/1/14/1 admin-up

© # configure bridge port 1/1/1/1/1/14/1 max-unicast-mac 20

©® Gan Profile Bandwidth

©® # configure gos interface 1/1/1/1/1/14/1 queue 0 shaper-profile
name:Fiberl100M

© # configure qos interface 1/1/1/1/1/14/1 upstream-queue O bandwidth-
profile name:Fiber100M

©® Tao bridge port

® 66 6 6 6
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© # configure bridge port 1/1/1/1/1/14/1 vlan-id 11 tag single-tagged
network-vlan 502 vlan-scope local

® Khai bao ca card ethernet va mg cong ludn. C6 thé dua phan trong khai
bao IPTV Ién slide nay

3.2.2.Céu hinh dich vu IPTV

Khai tao ONT theo SN néu ONT chua duoc khai bao trude

# configure equipment ont interface 1/1/3/1/1 sw-ver-pland disabled sernum
ALCL:FCBBAO51 subslocid WILDCARD fec-up disable sw-dnload-version
disabled pInd-var DO log-auth-pwd plain:****** planned-us-rate 10g

Hozc khoi tao ONT theo SLID néu ONT chua duoc khai béo trude

# configure equipment ont interface 1/1/3/1/1 sw-ver-pland disabled sernum
ALCL:00000000 subslocid 123456 MEN fec-up disable sw-dnload-version
disabled pInd-var DO log-auth-pwd plain:****** planned-us-rate 10g

Khai bao port va mé port néu chua dugc khai bao trugc

#configure equipment ont interface 1/1/3/1/1 admin-state up

# configure equipment ont slot 1/1/3/1/1/1 planned-card-type ethernet
plndnumdataports 4 pIndnumvoiceports 0

# configure interface port uni:1/1/3/1/1/1/[1...4] admin-up

Gan Profile Bandwidth

# configure qos interface 1/1/3/1/1/1/1 queue 0 shaper-profile name:Fiber100M

# configure qos interface 1/1/3/1/1/1/1 upstream-queue 0 bandwidth-profile
name:Fiberl00M

Tao bridge port

#configure bridge port 1/1/3/1/1/1/1 max-unicast-mac 20

#configure bridge port 1/1/3/1/1/1/4 vlan-id 12 tag untagged network-vlan 2407

vlan-scope local

#configure bridge port 1/1/3/1/1/1/4 pvid 12

Tao IGMP channel cho IPTV

#configure igmp channel vlan:1/1/3/1/1/1/4:2407 max-num-group 64
Khai bao theo port Ethernet
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3.3. Khai bado trén ONT

3.3.1.Khai béo theo port Ethernet

sername

Fassword

|5uEeradmin

FEFEREEEREEE

Account/password: superadmin/VNPT12345@

tsecure | 192.168.1.1

®status
@nNetwork

LAN

LAN_IPV6

WAN

WAN DHCP

Wireless (2.4GHz)

Wireless (5GHz)

Wireless Schedule

IP Roting

DNS

TR-069

GRE Tunnel

US Classifier

QoS Config

MESH
@Secun‘ly
®Application
#*Maintenance

®RG Troubleshooting

| WAN Connection List

1_INTERNET_R_VID_11 |

| Connection Type OIPoE @PPPOE |

| 1> moce | IPV4SIPVG |
Enable/Disable

| NAT |
Service voip L TR-059 lNTEF{I‘iET Oiptv

| Enable VLAN |
VLAN ID 1 |
VLAN PRI 0

|WAN IP Mode | PPPOE |
Connection Trigger AlwaysOn

| Usemame | nsi2 |

| Password T |

50

Keep Alive Time

Keep Alive Retry

Echo Value

Address Method

Enable Prefix-Delegation

(5~60)seconds

3
(1~10)times

150

AutoConfigured

&
s
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Khai bao dich vu Internet

Chon Network - Wan

Dién cé4c tham sd:

WAN Connection List: 1 INTERNET_R_VID_ 11
Connection Type: PPPoE

IP mode: IPv4&IPv6

Enable/Disable: Yes

NAT: Yes

Service: INTERNET

Enable VLAN: Yes

Vian ID: 11

VLAN PRI: 0

WAN IP Mode PPPoE

Connection Trigger: AlwaysOn

Username: xxxxxxx (tuy thugc ting thué bao)
Password: xxxxxxx (tuy thudc tirng thué bao)
Khai bao dich vu Internet

Chon Network a Wan

Pién cé4c tham so:

WAN Connection List: 1 INTERNET _R_VID 11
Connection Type: PPPoE

IP mode: IPv4&IPv6

Enable/Disable: Yes

NAT: Yes

Service: INTERNET

Enable VLAN: Yes

Vlan ID: 11

VLAN PRI: 0

WAN IP Mode PPPoE

Connection Trigger: AlwaysOn

Username: xxxxxxx (tuy thuoc tirng thué bao)
Password: xxxxxxx (tuy thudc tirng thué bao)
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@status
Overview

Device Information

WAN Connection List

Access Type

1_INTERNET_R

access_dev1

LAN Status
Connection Mode PPPoE
WAN Status
WAN Status IPV6 Enable/Disable
STA Information VLAN 11
Neighboring AP
WAN Link Status Up
Home Networking
Optics Module Status PPPOE Concentrator SR7-7750-1
Statistics BRAS Connection Status Connected
Voice Information
IPv4 Address 123.16.3.83
*Network
!‘)Security Netmask 255.255.255.255
* Application Gateway 123.16.0.254
*Maintenance ,
Primary DNS 8.8.8.8
#RG Troubleshooting
Second DNS 8.8.4.4
PON Link Status Up
Tx Packets 150420
Rx Packets 167298
-2 Ao K- S
Kiém tra két noi sau khai bao:
WAN Link Status: Up
A . 2
Nhan dia chi IP
-> khai bao thanh cong
10G PON Home Gateway Logout
Network=LAN
*Status
®@Network Port Mode
LAN All Ports to Bridge Mode d
LAN_IPV6
Port1 Route Mode
WAN
WAN DHCP Port2 Route Mode
Wireless (2.4GHz) Port3 Route Mode
Wireless (SGHz)
Paort4 Bridge Mode
Wireless Schedule
IP Routing Save
DNS

Déi véi Dich vu IPTV

Can chuyén d6i cong LAN sang mode bridge
Network-> Lan

Set Port4: Bridge Mode - Save




Network=WAN

WAN Connection List I 2_VOIP_R_VID_60
Connection Type ®iPoE OPPPOE

|IP mode I_ IPv4
| Enable/Disable

NAT

Service B voir O TR-069 () INTERNET (J IPTV
Enable VLAN

[vian D 60

[VLAN PRI i

WAN IP Mode | DHCP

Pri DNS

Sec DNS

Save Delete



3.3.2.Khai bao dich vu VOIP

Chon Network > WAN

Dién cé4c tham sd:

WAN Connection List: 2 VOIP_R VID 60
Connection Type: IPoE

IP mode: IPv4

Enable/Disable = Yes

VLAN ID: 60 (tuy thuoc quy hoach OLT)
VLAN PRI: 0

WAN IP Mode: DHCP

Save

Status=WAN Status

WAN Connection List 2_VOIP_R_VID_|
Access Type access_devi
Connection Mode Dynamic DHCP

Enable/Disable

VLAN 60

WAN Link Status Up

Pv4 Address 10.141.14 64
Netmask 255.255.252.0
Gateway 10.141.12.1
Primary DNS 113.171.249.68
Second DNS

PON Link Status Up

Tx Packets 2135

Rx Packeis 687



3.3.3.Khai bao dich vi VOIP
Kiém tra WAN Link Status : Up
Nhan dia chi IP

|Apprication>Voice Setting |

Voice Setting:

Outbound Proxy 113.171.2256
Outbound Proxy Port 5062

Proxy Server ims.vnpt.vn
Proxy Server Port 5062
Registrar Server ims._vapt.vn
Registrar Server Port 5062
UserAgentDomain ims.vnpt.vn
UserAgentPort 5062
Digithiap

XXX XE# OO (888850 10)E]0901 X000
0900 1XXXXXXXXXX|0900X. T|09020]090[3-8][0-3]|0903[4-9]|0904[6-
9]|090[5-8][4-9]]09090]0902[1-9PXXXXXXXXX|0909[1-9]XX. T|XX.T

DTMF Mode RFC2833

-> Khai bao thanh thong

bién thong s6 voice cua VNPT
Voice Setting:

Outbound Proxy: 113.171.225.6
//dia chi outbound proxy server cua tirng tinh
Outbound Proxy port: 5062
Proxy Server: ims.vnpt.vn
Proxy Server port: 5062
Registrar Server: ims.vnpt.vn
Registrar Server Port: 5062
UserAgentDomain: ims.vnpt.vn
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UserAgentPort: 5062

Khai bao dich vu VOIP

Chon Application a Voice Setting
Dién cac tham sé:

Outbound Proxy: 113.171.225.6
Outbound Proxy port: 5062
Proxy Server: ims.vnpt.vn
Proxy Server port: 5062
Registrar Server: ims.vnpt.vn
Registrar Server Port: 5062
UserAgentDomain: ims.vnpt.vn
UserAgentPort: 5062

Line Setting:

POTS Line: Chon line 1 hoac 2

Enable = Enabled

Directory Number: +842432012700
AuthUserName: +842432012700@ims.vnpt.vn

AuthPassword: Dién password dugc cap

Line Sefting:

POTS Line

"
Enable Enabled

Directory Number +842422012700

AuthUserName +842432012700@ims.vnpt.vn

AuthPassword e

URI

Save

Pién thong tin
Line Setting:

[
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POTS Line: Chon line 1 hoac 2

(POT cam vao dién thoai)

Enable = Enabled (bat POT1 hoac 2)
Directory Number: +842432012700

(dién sdt dugc cap)
AuthUserName:+842432012700@ims.vnpt.vn
AuthPassword: Dién password dugc cap

Status=Voice Information

Line Status Up

Soft Switch 113.171.225.6
Phone Number +842432012700
Register Status Registered

Register Error Code

Register Error Reason

User Agent IP 10.141.14.64

Refresh

Kiém tra trang thai SDT va cong sau khai bao

Check Status Line VOIP:

Status = Voice Information

S6 dién thoai da duoc dang ki thanh cong & trang thai up
Register Status: Registered

Line Status: Up
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GUr0

. Favontes % & CaoPing's Home Page fig| X

@) 5520 AMS Client Distribution Site

CLIENT DISTRIBUTION SITE, VERSION: 9.2.30.2-216236

ALCATEL LUCENT 5520

MANAGEMENT SY® M (AM

Windows PC

Download Client (Windows PC)

Installation Instructions

1. Extract the downloaded file to the directory of your choice.
2. Double-click on the amasciient.exe file found in that directory to start the client.

Download clients:
https://192.168.147.130:8443/ams-client/
https://192.168.147.131:8443/ams-client/
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CHUONG 4. UNG DUNG XGSPON TREN MANG VNPT HAI PHONG
Guide to 16CEx EPSA-TA-0014

4.1. Huwéng din sir dung bd Cex .
4.1.1.Mé td thiét bi

El—

<—— 1270nm

I fil] XGS-PON
ik
i1l |1.:1
——» 1577nm o :
o

1490nm ———»
1310nm <—

—>» 1596nmM
<— 1532nm | NG-PON2

Coexistence

Element
1577nm ——»

1270nm <€—

——>» 1577nm .
< T27onm 1= XGS-PON

———» 1550nm
1596nm ~ 1603nm ———> L —— 1000m A

1532nm ~1539nm  <—— T<—— 310nm 1= G-PON
Thiét bi Cex 16Cex EPSA-TA-0014 duoc sir dung dé két hop(gdp) budc
song cua mang GPON, XGSPON va CATV.

- Chuan GPON, XGS-PON and CATV thiét bi Cex c6 thé hd trg
tuan theo cac chuan cua ITU-T vé budc song, duge dinh nghia
trong cac tiéu chuan sau: G984.2(GPON) va
(G.987.2/G9807.1(XGS-PON) va G.984.5(CATV).

- The 16CEXx str dung cho 19inch chuan ETSI véi kich thudc 1U.
4.1.2. Chirc ning

v' Doéng vai tro bd loc thu dong WDM.

v St dung dé gop budc séng trong hé thong mang mang quang bao
gom thiét bi GPON, XGSPON, CATV/(tly chon).

v’ Lip dit tai CO, hoic trong cabinet ngoai troi.

v' Hb tro Hot swap(thay néng) ma khdng c6 rai ro vé dich vu hay cac
thiét bi cam vao.
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v H0 trg va cuing sir dung dugc vai cc thiét bi cia nha phan phéi

RoHS

Giao dién cua bo CEXx

16 COM parts
16 GPON ports
-
O CoM
C GPON
= XGS
X
) CATY
A

16 XGS-PON ports

16 CATV ports

16CEx Type : 16 COM ports / 16 GPON ports / 16 XGS-PON ports / 16 CATV ports
Connector : SC/APC connector

4 loai cong: COM, GPON, XGS-PON and CATV ports

e COM(cdng ra) : SC/APC simplex adaptor (SC/APC connector)

e GPON(cong vao GPON) : SC/APC simplex adaptor (SC/APC
connector)

e XGS-PON(Cbng vao XGSPON) : SC/APC simplex adaptor
(SC/APC connector)

e CATV(Céng vao CATV): SC/APC simplex adaptor (SC/APC
connector)

4.1.3. Thong tin sw dung

Kich thwéc:

- Dai: 482mm

- Cao: 44mm

- Séu: 200mm
- Trong lugng 1,6kg
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Twong thich véi Rack 19inch ETST

189Inch ET31 standard Rack

16CEx madule
{19inch 1L Shelf)
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Suy hao quang:

Suy hao qua bg Cex ~ 1 — 2dB.

- GPON:1dB
- XGSPON:1.2dB
- CATV:1.2dB
Parameters Unit: Values
Min Typical M
Operating Warvelength Range nm 1260 1625
GPON nm 12901330 1480~1500
mﬁﬁ NGE-PON am 1260~1280/1575~1581
CATV nm 15501560
GPON dB 10
Insertion Loss* HES-POM dB 1.2
CATV dB 1.2
Total Optical Loss™* dB 20
@ GPON dB i
Isnlation i XESPON dB 35
@ CATY dB 12
Retuirm Loss (All Ports) dB 45
Directivity (All Ports) dB 40
POL (Al Poris) dB 0.2
PMD (4l Ports) ps o1
Optical Power Handling (Any individual peet) | e 300
Operating Tempéeratyre L =40 +85
Sterage: Termperabuinge = -4 +85
Orerating Retative Humidity Motshure YRH 5 a5
Shorage Relathe HumidityMoistune YR ] 95
Relability Mot the rrech. And erdronmientz

req. of GR-1209 and GR1221

* Irnsartion koS incudes WOL, TDL and POL with bao sets of miated ennnedtons at both ends

** The total optical loss does not exoeed 208,
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Khéi chire niing va sit dung bé CEXx:

1480~1500nm

1290~1330nm

1260~1280nm
1575~1581Tnm

1550~1560nm

GPON

XGS-PON

CATV

COM

Pau vao: 1 cdng GPON trén card thué bao caa OLT (card GPON —
FGLT-A/B/D, NGLT-C) véi cong GPON trén thiét bj CEx phién 1

Dau vao: cong XGSPON trén card thué caa OLT (card XGSPON —
FWLT-B/C) véi cong XGSPON trén thiét bi CEX phién 1

Pau ra: cong COM phia trén 2 cong vao XGS va GPON thudc phién 1.

~

!

-,

O

¥

Chiéu downstream (Huwéng tir OLT t6i ONT)
o Dé cap phat dich vy cho thiét bi GPON, can két ndi cong trén
card thué bao GPON trén OLT v&i cong twong ung cho thiét bi

GPON trén

bo CEX.

CO\M\@: Ol
C sron [@ el
E — 1 — 2
X XGS I@ @

Aol piCl

Pé cap phét dich vu cho thiét bi XGSPON, can két néi cong trén
card thué bao XGSPON vai cong twong @tng cho thiét bi
XGSPON trén bo CEx.
Dé cap phét dich vu cho thiét bi CATV hoic ONT CATV can
két ndi cong trén card thué bao GPON véi ¢c6 str dung bude song
1550 Vi cong twong tng cho thiét bi CATV trén bo CEX.

Tin hiéu dich vu sau dé dwoc gop va truyén tir bg CEX téi mang
phan phéi quang(ODN) thwong 1a bé chia(splitter).
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- Chiéu Upstream (Hwéng tir ONT [én OLT)
Tin hiéu két hop cua hé théng GPON va XGSPON tir ODN(bo

chia) t6i thiét bi CEx qua 16 cong COM port. Tin hiéu duoc loc

trong bo CEX.

e Tin hiéu cua thiét bi GPON s& qua cong két ndi vai cong néi
véi card thué bao GPON trén OLT.

e Tin hiéu cua thiét bi XGSPON s& qua cong két ndi véi cong

ndi véi card thué bao XGSPON trén OLT.
e Tin hiéu cua thiét bi CATV s& qua cong két néi vai cong noi

Vi thiét bi CATV.

4.2. Nang cao Wifi .

W Status
@ Network
LAN
LAN_IPvE
VAN
Wireless (2.4GHz)
Wireless (5GHz)
Wireless Schedule
MESH
®Sacurity
*application
#FMaintenance

Network=Wireless (2.4GHz)

Enable
Mode I auto({bfg/n/ax) vl
Bandwidth | 20MHz ~1
Channel I Auto vl
Transmitting Power I 100% - I
WA Enable -
Enable MU-MIMO Disable ~
Total MAX Users G4
SSID Configuration
SSID Select I ssioa . |
SSID Name | vweT-as10 |
Enable SSID Enable ~
SSID Broadcast Enable ~
Paort Mode Route ~
Isclation Disable ~
MAX Users G4
Encryption Mode I WRAZWVEAS Personal vl
WPA Version I WRAZNWWPAS vl
WPA Encryption Mode I AES vl
WA Key | |
[ Show password
Enable WPS Disable -

4.2.1. Cdu hinh wifi cho bing tan 2.4Ghz
T trang cau hinh, truy cap tab “Network” => “Wireless (2.4GHz)”, setup
thong tin cho SSID s 1

- Mode: n (day la chuan wifi, khuyén nghi dé n)
- Bandwidth: 20MHz (d6 rong kénh)
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- Channel: 1, 6, 11 (Kénh, khuyén nghi 1, 6, 11)
- Transmitting Power: 100% (cong suat phat wifi)
- SSID Name: VNPT-A610 (day la tén SSID wifi st dung cho Internet)
- Encryption Mode: WPA2/WPAZ3 Personal
- WPA Version: WPA2/WPAS3
- WPA Encryption Mode: AES
- WPA Key: “12345678” (day la password cho SSID Internet, khuyén
cdo nén dung mat khau gom ca chir cai va sd)
Bam “Save” dé luu thong tin
LUUY:
« Isolation: Disable (cho phép céc IP trong dai mang két néi dén nhau)

Network=Wireless (5GHz)

®Status

= Enable
®Network
o Bandwidth | somH: ]
LAN_IPvE Channel I Auto VI
i)
AN Transmitting Power I 100% VI
Wireless (2.4GHz)
WM Enable v
Wireless (5GHz)
Wireless Schedule Enable MU-MIMO Disable v
TESK Total MAX Users 64
*Security
*FApplication SSID Configuration
*®Maintenance
SSID Select | ssios |
SSID Name [ vwPT-A810 ]
Enable SSID Enable v
S5ID Broadeast Enable v
Port Mode Route o
Isolation Disable v
MAX Users 64
Encryption Mode I WPA2+WPA3-AES vI
WPA Key I I
[ Show password
Enable WPS Disable -

4.2.2. Céu hinh wifi cho bing tin 5Ghz

T trang cau hinh, truy cap tab “Network” => “Wireless (5GHz)”, setup

thong tin cho SSID sb 5
- Bandwidth: 80MHz (d6 rong kénh)
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- Channel: 64 (Kénh)
- Transmitting Power: 100% (cong suat phat wifi)
- SSID Name: VNPT-A610 (day la tén SSID wifi st dung cho Internet)
- Encryption Mode: WPA2+WPA3-AES
- WPA Key: “12345678” (day la password cho SSID Internet, khuyén
cdo nén dung mat khau gom ca chir cai va sd)
Bam “Save” dé luu thong tin
- Céc thdng sb khéc st dung gia tri mac dinh

Application=Port Forwarding

®Status

= Application Name I Custom settings VI
*Network
C i WAN Po 50 ) 80
*Security WAN Port | | | |
@ Application LAN Port E | - B |
Port Forwarding Intermal Client Custom settings v I 192 166.1.254 I
Port Triggering
Protoco TCP/UDP N
DDNS
NTP Enable Mapping O
ey WAN Connaction List | 1_INTERNET R ViD_32 -1
UPNP and DLNA o
. ) Description
*Maintenance
Add

4.2.3. Cdu hinh NAT port Camera:
Can khai bao mét WAN PPPOE cho dich vu Internet. Cha y ghi nhé sé thir ty
cia WAN PPPoE
T trang cAu hinh, truy cap tab “Application” => “Port Forwarding”, setup
thong tin mé port cho thiét bi
- Application Name: Custom settings (tén cua service Camera)
- WAN Port: 80 — 80 (Start Port Number — End Port Number, tuy thugc
port dugc setup trén dau ghi Camera)
- LAN Port: 80 — 80 (Start Port Number — End Port Number, tay thuoc
port duoc setup trén dau ghi Camera)
- Internal Client: 192.168.1.253 (dia chi IP cua dau ghi Camera)
- WAN Connection List: 1_INTERNET_R_VID_32 (chon daing WAN
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PPPoE da khai)

Application=DDNS

*Status
*Network

*Security

WAN Connection List

Enable DDNS

GAppIication ISP

Port Forwarding

Domain Name

Port Triggering

DDNS
NTP
UsB

Usemame

Password

UPNP and DLNA

*Maintenance
4.2.4. Khai bao DDNS:
Trong trudng hop ngudi st dung 6 tai khoan DDNS, tir trang cAu hinh truy cip
tab “Application” => “DDNS”
WAN Connection List: 1 INTERNET_R_VID_32 (chon ding WAN

PPPOE da khai)
Enable DDNS: On

1_INTERNET R_VID_32

I DynDNS.org vI
I resort.ddns.net I

I resort@gmail.com

Save Refresh

ISP: DysDNS.org (tily thugc nha cung cap tén mién camera)
Domain Name: resort.ddns.net (tdy thudc vao tén mién cua nguoi dung)
Username: resort@gmail.com (tuy thugc vao tai khoan cta nguoi dung)

Password: abc123 (tuy thuoc vao tai khoan cua
nguoi ding) Bam “Save” dé luu thong tin

4.3. Trién khai .
Cong nghé XGS-PON 14 thé hé tiép theo caa G-PON hién dang trién khai,
nguyén ly hoat dong hoan toan twong ty, toan bd mang ngoai vi ODN khéng
thay d6i. Tuy nhién c6 mot s6 khac biét, uu diém chinh nhu sau:

Théng s6 GPON

XGS-PON

Ghi chu

Budac song trung

Down:1490 nm

Down:1577 nm

Budc song khéc
GPON

tam Up:1310 nm Up:1270 nm
Down:2.488 Down: 9.953 ONU (model Nokia
Toc do toi da | Gbps Gbps XS-2426G-A) hd tro

trén soi

Up:1.244 Gbps

Up: 9.953 Gbps

2 bing tan; wifi 6;
02 cong thoai IMS;
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4 cong LAN Gigabit
RJ-45 10/100/1000
Mbps

Hién tai, VNPT Hai Phong trién khai dich vu XGS-PON trén cac OLT
cuia Nokia tai 06 tram vién théng vai c4c thiét bj nhu sau:

Bo ghép thu
SFP SFP dong CEX
Tén tram SFP+N1 | SFP+N2 | MPM B+ | MPM C+ | (ghép/tach
(28dBm) | (32dBm) | cac bwoc
song)
THUONG-
6 6 6 6 1
LY _HPG
NO-MU-
6 6 6 6 1
RA_HPG
HOST-KIEN-
6 6 6 6 1
AN_HPG
TD-DINH-
6 6 6 6 1
VU _HPG
ANH-
6 6 6 6 1
DUNG_HPG
VP-AN-LU-
6 6 6 6 1
TNN_HPG
Optical Path | Class N1: | Class N2: | Class B+: | Class C+:
Loss 14-29db | 16-31db | 13-28db | 17-32db
Pong thoi | Bang thoi
Coéng nghé Chi Chi ond Oj ond O:
. GPON va | GPON va
cung cap (*) | XGSPON | XGSPON
XGSPON | XGSPON

(*) Ghi cha: trén SFP lap trén card XGS-PON (FWLT-B/C) sé ghi r6 loai N (chi
cap XGSPON) hogc MPM (cdp dong thoi GPON va XGSPON). Lz yp chon SFP
diing véi mo hinh khi trién khai.

Tai liéu gidi thiéu vé cdng nghé chi tiét nhu file dinh kém.
4.3.1. M6 hinh cung cdp dich vu

a. Mo hinh khong sir dung bo ghép CEX.
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Spliter cap 2
OLT cii tai tram ONU-GPON

Hién dang cap dich vu G-PON

--------
-

ey = Spliter cap 1

OLT moi ONU-GPON
Cung cap G-PON/XGS-PON
H = Spliter cap 1

--------

(cAp tin hiéu G-PON va XGS-PON)
Spliter cap 2

ONU
XGS-PON

Déi véi mé hinh ndy, trung tam su dung truc tiép SFP loai MPM (loai B+,
C+) dé dau truc tiép vao Spliter cip 1 caa mang ODN. SFP loai nay cung
cap doéng thoi tin hiéu G-PON va XGS-PON, tai dau khach hang chi can
thay d6i ONU phu hop dé lya chon dich vu.

Trong truong hop trung tim muébn chuyén 1 Spliter hién dang cung cap dich
vu G-PON ¢ sin sang cung cap méi/chuyén doi thué bao sang XGS-PON,
trung tdm phéi hop voi TTPHTT cét chuyén theo qui dinh hién hanh dé san
sang cung cap dich vu XGS-PON trén Spliter cdp 1 nay. Trung tim luu y cat
chuyén vao thoi diém thap diém, giam thiéu thoi gian mat lién lac cua khac
hang, dac biét 1a cac Spliter c6 cac khach hang chay nhiéu dich vu phic tap.
Vién théng Hai Phong khuyén nghi ding SFP MPM cho truong hop cap cho
Spliter cdp 1 méi trén mang dé giam thiéu cong tac cat chuyén, mat lién lac.
Trung tdm Vién théng chu dong dau ndi XGS-PON va thdng bao cho To
Khai thac — TTPHTT dé cit chuyén. Panh dau tem phl hop trén day nhay,
cong. .. dé dé dang nhan biét, phan biét gitra cac Spliter cap 1.

S6 liéu do kiém thuc té so sanh suy hao trudc va sau khi doi sang SFP méi:
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Tuyén

thure & , Téng suy hao Tong suy hao
n.hé Cac doi tu’})’ng trén hién trang f}— sau khi Adﬁu qua
khach tuyen POAN (SFP dung SFP trén OLT
. trén OLT ci) mai
hang
SFP G-PON
Day nhay quang = 05(m)
Tuyén Dau nbi back to back
do kiém | Splitter 1:4 c6 dau nbi * Tai budc song
tue SFP | SC/APC 1490nm = -
PON Pau nbi back to back Tai budc song 16,55dB (dich vu
trong Day nhay quang = 05(m) | 1490nm = - G-PON).
tram dén | Splitter 1:16 c6 dau ndi | 15,23dB * Tai budc song
ONU SC/APC 1577nm = -
nha Pau ndi back to back 16,36dB (dich vu
khach Day thué bao quang = XGS-PON).
hang 700(m) & d4u ndi Fast

Connector SC/APC = 02
(chiéc).

b. M6 hinh s& dung b ghép thu dong CEX.
Bo ghép co chuc nang ghép/tach cac budc séng khac nhau cua tin hiéu
cua G-PON va XGS-PON (ghép chung tin hiéu khi dua tir OLT ra ngoai ODN
va tach nguoc lai dé dua tin hiéu vé dung cong khi tin hiéu tir khach hang tra
vé). Bo ghép nay khong can ngudn nudi (thu dong).

Déau vao SFP cia OLT cii tai tram
(Pau vao SFP chi cap dich vu G-PON)

Pau vao SFP N1 hoac N2 cua OLT mei
(SFP nay chi cép dich vu XGS-PON)

1290~1330nm

1260~1280nm

_ . 1550~1560nm
(Khéng st dung)

1480~1500nm

1575~1581nm
—

Bo CEX

GPON

XGS-PON

CATV

CcCOM

—<

Spliter cap 1

Pau nbi tong thé:
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OLT cd tai tram
Hién chi dang cap dich vu G-PON

Spliter cap 2

ONU-GPON

Spliter cap 1

OLT méi
Cung cip G-PON/XGS-PON

ONU
XGS-PON

X e
_ SFP-N1 (hoac N2)
(CHi cap tin hiéu XGS-PON)

- Dbi véi md hinh ndy, trung tdm khéng can thuc hién cat chuyén thué bao
sang cong moi caa OLT mai. Khéach hang trén cac Spliter cap 1 dugc dau
ndi theo mo hinh nay c6 thé st dung ca 02 dich vu (theo ONU phtl hop).

- M0 hinh nay sé& 1am tang thém suy hao quang 1én tir 1~2dB. Trung tam can
kiém tra ky suy hao quang cua thué bao cé san trén Spliter cap 1 truéc khi
dau ndi CEX.

- S lidu do kiém thuc té dé so sanh suy hao truéc va sau khi lap CEX:

Tuyén Tong suy hao
thue té .. R trueée khi diu bd Tong suy hao
. Cac doi twgng trén .
nha tuyén CEX (suy hao sau khi dau qua
khéach hién trang G- bo CEX
hang PON)
Tuyén SFP G-PON
do kiém | DAy nhay quang = 05(m) * Tai budc song
tir SFP | DPau ndi back to back 1490nm = -
PON Splitter 1:4 c6 dau ndi | Tai budc séng 17,01dB (dich vu
trong SC/APC 1490nm = - G-PON).
tram dén | DPau ndi back to back 15,23dB * Tai budc song
ONU Day nhay quang = 05(m) 1577nm = -
nha Splitter 1:16 c6 dau ndi 17,01dB (dich vu
khach SC/APC XGS-PON).
hang Dau ndi back to back
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Day thué bao quang =
700(m) & dau ndi Fast
Connector SC/APC = 02
(chiéc).

c. Thiét bi dau cudi ONU.

- Tai liéu khai bao, ciu hinh tuwong tu nhu cac ONU dang st dung trén mang
(file huéng dan nhu tai liéu dinh kém).

- Ngoai cac dic diém cua cong nghé, ONU model Nokia XS-2426G-A hd tro
Wifi 6 (cac Wifi tiéu chuan cii nhu Wifi 4, Wifi 5 van hd trg nhu cii). Pon vi
lwu ¥, dé st dung cac loi thé caa Wifi 6, thiét bi dau cudi truy cap ctaa khéch
hang can phai hd tro chuan nay.

4.3.2. Té charc theec hién

- Cin cr vao cac dic diém, loi thé cua cong nghé, cac trung tam trién khai ap
dung c6ng nghé tai cac khu vyuc c6 nhu cau di véi cac goi cudc co toe do
I6n (g6i tir 300Mbps tro 1én d6i vai KHCN va tir 500Mbps tré 1én déi véi
KHTCDN) theo cac huéng dan cu thé cua Trung tdm Kinh doanh.

- Khéng &p dung vai cac khach hang c6 ONU cau hinh Bridge, s& khéng phat
huy hét céac loi thé ciaa ONU méi.

- Do thiét bi hién tai con han ché, hién mdi OLT XGS-PON c6 02 card thué
bao (nhung chi c6 01 bd CEX) va card thué bao nay c6 thé diéu chuyén dé
Iip cho tram OLT Nokia khac cung trung tim dé mé rong khu vuc cung cap
dich vu. Vi vay, Vién théng Hai Phong khuyén nghi cac Trung tdm st dung
dau ndi mo hinh 02 (st dung CEX) trén 01 card cua OLT va chi sir dung mo
hinh d4u ndi 01 sau khi da cap hét cong cho mo hinh dau nbi 02 dé co thé
linh dong diéu chuyén (trong trudng hop trung tam xac dinh khu vuc phét
trién chi nam trén 01 tram trén, trung tam c6 thé sir dung song song 02 loai
md hinh dau ndi).

- Trung tam phdi hop véi phong Ban hang khu vuce, xac dinh chinh xac tap
khach hang can trién khai, cu thé dén ting Spliter cap 1 dé lua chon cac mo
hinh dau néi. Trung tdm cha dong tu thuc hién dau néi XGS-PON tai tram
theo nhu cau thuc té. Trong trudng hop can diéu chuyén card hoic ca tram,
trung tam lién hé trung tam PHTT dé thuc hién va béo céo vé d¢au méi cua
VTHP.
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- Hién tai, chuwong trinh diéu hanh cdp méi, chuyén ports, danh dau loai port
... d6i véi loai hinh XGSPON dang trong qua trinh thir nghiém, chua hoan
thién, dé cap moi cho khach hang, don vi cha dong lién hé vé té Khai thac,
Trung tim DHTT dé thuc hién khai béo, cdp céng nhan céng.

- Do han ché vé pham vi cung cap, truéc khi cung cap dich vu cho khach hang
can thuc hién phuong an khao sat khach hang nhu sau:

+ P6i véi mé hinh dau ndi 02 (c6 dung by CEX): Can khao sat, lya
chon khu vuc ¢é hién trang mang cap quang c6 Tong suy hao do kiém tir
SFP cia OLT dén dén ONU nha khach hang phai dat: < -23dB tai buéc
song 1490nm./

+ P6i véi md hinh dau ndi 01 (khdng ding bd CEX): Can khao sét, lua
chon khu vuc ¢d hién trang mang cap quang c6 Tong suy hao do kiém tir
SFP ciia OLT dén ONU nha khach hang phai dat: < -24dB tai budc séng
1490nm.

+ Panh dau tam thoi Splitter cap 2 cung cap dugc dich vu XGS-PON trén

Cabman va mang ngoai vi:

Splitter cap 2 dang cung cip Splitter cap 2 cung cip
dich vu G-PON dich vu XGS-PON
(cap nhat trén Cabman hién (cAp nhit bd sung trén
nay) Cabman)
S2-LTRAO1A01 SX2-LTRAO1AO01

- V& chi phi thiét bi dau cubi:

+ Déi vai tap fiber hién hitu: Trong truong hop khach hang nang goi cudc
hién hitu thoa méan diéu kién caa chuong trinh nang ARPU thay thé thiét bi nhu
quy dinh tai vin ban 1629/TDD VNPT-HP-KTDT ngay 31/07/2023, Vién thong
Hai Phong sé loai trir chi phi khi danh gia ké hoach sau khi TTKD xé&c nhan thué
bao dat yéu cau.

+ Doi véi tap fiber méi: Chi phi dugc loai trir xac dinh bang: Sé thué
bao*(Gia TBPC cap cho khéach hang - Binh miic TBDC ké hoach).

Luu y: thué bao sur dung XGS-PON la thué bao su dung cac goi cuoc tir
300Mpbs tro 1én voi KHCN hodc cdc goi cuoc ter 500Mpbs tro 1€n danh cho
KHTCDN.
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OLT ldp dat tai tram Lach Tray
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ONT cdng nghé Wifi 6
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KET LUAN
Mang truy nhap quang dugc xem 1a co sd ha tang tt nhat cho cac dich vu bing
rong. Viée nghién ctru hinh thai mang truy nhap quang méi van dang nhan dugc
su quan tim dic biét. Muc tiéu hudng t6i 1a mém déo, giam gia thanh va nang
cao hiéu qua sir dung bang tan soi quang.

Mang truy nhap quang thu dong XGSPON la giai phap hop ly cho ca ba
muc tiéu trén; thir nhat khong phai thay doi cau hinh hodc xdy lip méi tuyén cap
quang, chi can dit bd chia tai diém tap trung cap; thir hai, giam duoc chi phi nho
su chia sé moi trudng truyén dan gitta nhimg ngudi st dung; thir ba phu hop voi
moi loai hinh chuyén giao thong tin nhd bing tin rong cua soi quang. Véi
phuong thirc chuyén giao thong tin mém déo linh hoat hiéu qua sy dung bang
tan soi quang sé tang dang ké, day cling 1a mot yéu td lam giam chi phi. Cong
nghé XGSPON ra doi chinh 1a nham muc dich két hop cac diém manh mang
GPON h3 tro ca dich vu Ethernet. Day 1a cong nghé hira hen s& giai quyét duoc
cac van dé tat nghén bang thong, cho phép xdy dung mang truy nhap ndi hat nhu
12 mot mang s6 hoa, bang rong va co tinh twong tac cao.

St dung k¥ thuat truy nhap TDMA két hop vé6i cac phuong thic dinh ¢
va phan dinh bang tdn dong 1a mot trong nhimg diém ndi bat cua cong nghé
XGSPON gitip giai quyét van dé bang thong, tic nghén trong truyén tai tbc do
cao. XGSPON str dung phuong thirc dong goéi dit liéu GEM hd tro cho ca cac
g6i dit liéu TDM va Ethernet. Céc k§ thuat d6 cho phép XGSPON hd tro nhiéu
loai hinh dich vu khac nhau véi tbc do truy nhap va chat lugng cao.

Hién nay, tiéu chuan XGSPON di dugc ITU chuin héa, day sé 1a giai
phap cong nghé thich hop nhat cho cac khu céng nghiép, khu céng nghé cao,
khu thuong mai, chung cu cao cép, ngan hang, v.v... XGSPON hoan toan phu
hop voi yéu cau thuc té cua thi trudng Viét Nam dang trong giai doan phat trién
manh mé cac khu vuc kinh té ké trén.

VNPT la nha cung cép dich vu vién thong hang dau tai Viét Nam, VNPT
ludn 1a nguoi di dau trong viéc trién khai cac dich vu méi tién ich béng viéc don
dau cac cong nghé mai, hién dai. Hién nay, VNPT dang gap rit trién khai nang
cap toan mang 1én mang nham cung cap day du cac dich vu cho khach hang trén
nén tang mang théng nhat. Xay dung mang truy nhip quang FTTx 13 mot trong
nhitng phan quan trong trong ké hoach do, trong d6 cong nghé XGSPON 1a lua

chon hang dau.
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Véi dinh huéng cuia VNPT, VNPT Hai Phong da thuc hién lya tron giai
phap cung cap dich vy, xdy dung ciu tric mang XGSPON trén co so hé thong
mang bang rong hién tai va ké hoach phat trién dén nim 2025, dya trén viéc
phan tich, du bao nhu cau su dung dich vu cua khach hang trén dia ban TP Hai
Phong.
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LOI CAM ON

Sau 3 thang tim hiéu nghién ctru va duoc sy huéng dan tan tinh cua thay
Pham B¢ Thuén, em d3 hoan thanh d6 an tot nghiép voi dé tai: “XGSPON va
wng dung cong nghé tai VNPT Hai Phong” dang thoi gian quy dinh. Tuy
nhién do kién thic con han hep nén khéng thé tranh khoi nhitng sai x6t trong
qua trinh lam.

Vi vay em mong céc thay ciing nhu cac ban trong 16p gop v dé dé tai cua
em duoc hoan hao hon.

Em xin chan thanh cam on thay gido Pham Pwrc Thuan di tan tinh hudng
dan, gitp d& em dé em hoan thanh do 4n nay. Trong thoi gian hoc tap tai truong
em xin chan thanh cam on tit ca cac thay co gido trong bd mon Dién tir - Truyén
théng da day db em dé em c6 dugc kién thire nhu ngdy hom nay. D6 1a nén tang
co ban gilip em thyc hién d6 an tot nghiép ciing nhu 1a cho cong viée sau nay.

Em xin chan thanh cam on céc thay co!

Hai phong , ngay thang nam 2024.
Sinh vién thuc hién

Nguyén Hiru Viét
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