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MO DAU

Hién nay, cong nghé truy nhap quang thu déng (PON) dang dan chiém wu thé so véi
cac cong nghé truy nhap khic va dong vai tro nén tang trong viéc phan phdi cac dich vu
bang thong cao va siéu cao dén nhiéu ting 16p ngudi dung nho su hiéu qua vé chi phi dau
tu ban dau (CAPEX) ciing nhu chi phi van hanh bao dudng (OPEX). Hién tai, Cong nghé
truy nhp quang thu dong Gigabit nhu G-PON, E-PON,... dang duoc trién khai rong khip
& nhiéu qudc gia trén thé giéi va 1a céng nghé truy nhap nhanh nhat hién c6 trén thi trudng.
Tuy nhién trong twong lai, sy phat trién manh mé bang théng cua cac dich vy truyén thong
huéng video, Internet van vat di kém vdi nhu cau ngay cang ting véi cac (mg dung backhaul
di dong (5G) va thuong mai co thé tao ra mot nat c6 chai trong cac mang truy nhap quang
thu dong toc do Gigabit hién tai. Trong sd cac cong nghé truy nhap quang tién tién hién
nay, mang quang thu dong téc 4o 10 Gigabit (XG-PON) ctia ITU-T (NG-PON) c6 kha ning
cho phép cac nha cung cap dich vu chuyén hoa dé dang hé théng truy cap quang GPON
hién tai 1én mang truy nhap quang thu dong toc do 10 Gigabit XG-PON bang cach st dung
chung co s ha tAng mang cap soi quang ODN d4 trién khai va ciing cho phép hai hé thong
nay (GPON va XG-PON) hoat dong két hop trén ciing mot co sé ha tang mang bang cach
stt dung k¥ thuat ghép kénh theo budc song. Do vay, trong thoi gian t6i, dé dap tmg cac
nhu cau trén ciing nhu hd trg yéu cau tich hop da dich vu trén mot nén tang truy nhap chung
ctia cac mang IoT va di dong thé hé mai, cong nghé mang truy nhap quang thu dong thé hé
ké tiép vai toc do 10 Gigabit/s can dugc xem xét trién khai va mo rong két hop véi cac giai
phap truy nhap bing rong hién c6. Ngoai ra, nham dam bao kha ning canh tranh va loi
nhuan trong viéc cung cap dich vu truy nhap biang rong va dap ing nhu cau cta ngudi dung,
v6i tu cach 13 mot nha khai thac vién thong, VNPT Thi Xa Tir Son mong mudn c¢6 cic giai
phap cong nghé mai hiéu qua nhung ciing khong thé nang cip hay trién khai cong nghé méi
bang moi gia. Trén co s¢ d6, viéc nghién ciru, khao sat cong nghé mang truy nhap quang
thu dong moi ddi véi kha nang dam bao cac tiéu chi khit khe trai rong tir nhitng yéu ciu vé
gia thanh cta qua trinh dau tu nang cip dén cac yéu cau vé tinh nang ky thuat va muac do
hiéu qua ctia hé thng trong qua trinh hoat dong 13 rit quan trong va c6 tinh cap thiét cao.

Do vdy, voi muyc tiéu nghién ctru, tim hiéu va ndm bt cong nghé truy nhp quang
thu dong thé hé ké tiép 10 Gigabit/s, ndi dung ludn van tap trung nghién ctru cong ngh¢

XG-PON, khdo sat va danh gia hiéu ning hé thdng va kha ning tmg dung trong mang truy
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nhap quang VNPT Thi xa Tir Son tinh Bic Ninh.
Luan vin dugc b cuc theo 3 chuong voi cac ndi dung mdi chuong cu thé nhu sau:

Chuwong 1: Tong quan vé céng nghé quang thy dong: Gi6i thiéu khai quat vé cong
nghé truy nhip quang thu dong, kién tric mang PON va mét s6 cong nghé truy nhap quang
thu dong.

Chuwong 2: Cong nghé mang truy nhap quang thu dong toc do 10 Gigabit/s XG-PON:
Trinh bay khai niém vé cong nghé XG-PON, kién trac hé thong va cac thanh phan trong mang
XG-PON, d6ng thoi khao sat cac yéu t anh huéng dén hiéu ning cia hé thong.

Chuwong 3: Trién khai XG-PON trong mang truy nhap quang VNPT thi xa Ttr Son:
Khao sat va danh gia hién trang mang truy nhap quang thu dong VNPT thi xa Tur son, mo
hinh hoa va danh gia hiéu ning dudng xudng cia hé thong XG-PON, trén co s& do, trinh bay

trién khai ung dung hé théng tai thi xa Tt Son, tinh Bic Ninh.
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CHUONG I: TONG QUAN VE CONG NGHE TRUY NHAP
QUANG THU PONG

1.1 Gi6i thiéu chung vé cong nghé truy nhip quang thu dong

Trong nhitng nim vira qua, viéc bung nd luu luong internet cang 1am cho van dé bang
thong tré nén can thiét. Trude ddy, cac nha cung cp dich vu di trién khai cung cap dich vu
Internet bang cong nghé dudng day thué bao sé6 DSL. Cho du téc do ciing da ting 1én dang
ké nhung kho c6 thé dugc coi 1a biang rong do khong cung cip duge cac dich vu video, thoai,
dir lidu cho cac thué bao & xa. Trong hoan canh nhu vy PON chinh 1a giai phép tot nhét cho
mang truy nhap biang rong. PON viét tat ciia Passive Optical Network va dugc dinh nghia
ngan gon: “PON 1a mdt mang quang chi c6 cac phan tir thy dong va khong c6 cac phan ti tich
cuc 1am anh hudng dén téc do truyén dan”. Nhu vay PON s& chi bao gdm: soi quang, cac bd
chia, bo két hop, bo ghép dinh hudng, thau kinh, b0 loc,.. N6 gitp cho PON co6 rat nhiéu vu
diém nhu: khong can ngudn dién cung cip nén ko bi anh huong 16i ngudn,cé do tin ciy cao

va khong can bao dudng do tin hiéu khong bi suy hao nhiéu.
1.2 Kién tric hé thong PON va cac diic diém tinh ning

Cong nghé PON hién dang 1a mot trong cac giai phap pho bién va uu viét nhat trong
mang truy nhap bang rong. Cac phan tir thy dong ctia PON nim trén mang phan bd quang bao
gdém: soi quang, cic bo tach ghép quang thu dong, cac dau ndi connector, va cac mdi han
quang. Hinh 1.1 thé hién kién trGc co ban cia mot mang PON dién hinh.

Passive Optical Network ;
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Hinh 1.1: Céc thanh phén co bin ciia PON
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1.3. Cac hé théng truy nhip quang thu dong va ing dung
1.3.1 APON/BPON

APON sir dung cong nghé ATM 14 giao thirc truyén tin. Nhitng vu diém ctia cong nghé
nay két hop v6i méi truong truyén dan soi quang véi tai nguyén bang thong gan nhu 1a vo
han d3 tao ra mang truy nhp bing rong duoc biét téi 1a BPON (Broadband PON). Hé théng
nay hd tro tdc do dbi ximg 622Mbps hodc khong ddi xing voi 155Mbps duong 1én va 622Mp

cho duong xudng
1.3.2 GPON

Phuong thtic truy nhap duoc st dung pho bién trong cac hé théng GPON hién nay 1a
da truy nhap phan chia theo thdi gian (TDMA). TDMA 1a k¥ thuét phan chia bang tan truyén
dan thanh nhiing khe thoi gian ké tiép nhau. Nhiing khe thoi gian nay c6 thé dugc 4n dinh
truéc cho mdi khach hang hodc co thé phan theo yéu ciu tuy thudc vao phuong thirc chuyén

giao dang str dung.
1.3.3 EPON

Ethernet PON bit dau duoc nghién ctru tr nam 2001 véi muyc tiéu mo rong cong nghé
Ethernet hién tai sang mang truy nhap ving, hudng toi cac mang cac mang dén nha thué bao
hoic cac doanh nghiép voi yéu cau van giir cac tinh chat cia Ethernet truyén théng. Ethernet
PON Ia mang trén co s& mang PON mang luu lugng dir li¢u goi trong cac khung Ethernet
duogc chuin hoa theo TEE 802.3, st dung ma duong truyén 8B/10B va hoat dong voi tdc do 1
Gbps.

1.3.4 NG-PON

NG-PON, mang quang thu dong thé hé ké tiép theo ra ddi nham dap Gng nhu cau ngay
cang cao vé toc do va bing thong truy nhap. Theo quan diém cia FSAN va ITU-T, thé hé tiép
theo PON dugc chia thanh hai giai doan: NG-PON1 va TWDM-PON. Giai doan nang cap
trong thoi ky dau ciia mang PON duoc dinh nghia 1a NG-PON1, TWDM-PON 1a mét giai
phap lau dai cho thé hé PON ké tiép.

1.3.5 Cac mé hinh vwng dung PON

Can cur vao do vuon xa cua cap quang tur OLT t61 ONT/ONU ma chia thanh 4 m6 hinh
trién khai FTTx dién hinh: FTTH, FTTB, FTTO va FTTC.
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1.4 Xu hwéng phat trién ciia mang quang thu dong

V6i su phat trién manh mé bang théng cua cac dich vy truyén thong huéng video,
Internet van vét di kém véi nhu ciu ngay cang ting c6 thé tao ra mot nit cb chai trong cac
mang truy nhap quang ngay ca véi GPON. Cong nghé mang quang thu dong toc d 10 Gigabit
XG-PON cua ITU-T ¢6 kha ning dap tng va cho phép cac nha cung cap dich vu chuyén hoa
dé dang hé thng truy cap quang GPON hién tai 1én mang truy nhap quang thu dong toc do
10 Gigabit XG-PON bang cach sir dung chung co s& ha tAng mang cap soi quang ODN da
trién khai va ciing cho phép hai hé thong nay hoat dong dong két hop trén cting mét co sé ha

tAng mang bang cach str dung k¥ thuat ghép kénh theo budc song.
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Hinh 1.9: CAc giai doan phat trién ciia PON ké tiép
1.5 Két ludn

Chuong 1 trinh bay khai quat vé cong nghé mang truy nhap quang thu dong cung céac
cong nghé PON tiéu biéu nhu APON/BPON, GPON, EPON va cac cong nghé mang PON thé
hé ké tiép. Trong thoi gian t6i, cong nghé truy nhap quang thu dong s& duoc ting cudng voi
hai chuan cong nghé PON thé hé méi 1a XG-PON cua ITU-T va 10G-EPON cua IEEE. Vi
muc tiéu ddp Gmg nhu ciu bang thong 16n hon trong khi vin dam bao tinh ké thira cta hé
thong cong trinh ngoai vi ciing nhu hd trg qua trinh nang cap khong gy tré ngai dén tinh lién
tuc cua cac dich vu dugc cung cép, ca XG-PON va 10G-EPON déu hd trg duong xuéng 10
Gbit/s trong khi duong 1én 13 2,5 Gbit/s d6i voi XG-PON va 1Gbit/s (hodc 10Gbit/s cho cau
hinh déng bd) dbi véi 10G-EPON. Nam 2012, XG-PON dugc chuan hoa tai tiéu chuan ITU-
T G.987 va duoc xac dinh dya trén kién tric TDM PON.
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CHUONG II: CONG NGHE MANG TRUY NHAP QUANG THU
PONG TOC PO 10 GIGABIT/S — XG-PON

2.1 Tong quan vé cong nghé quang thu dong thé hé ké tiép XG-PON
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Hinh 2.1: M hinh kién tric chung ciia hé thdng XGPON

Hé théng mang quang thu dong téc d6 10 Gigabit XG-PON bao goém 3 thanh phan
chinh 12 OLT, ONU va mang phan phéi quang ODN. Céc tinh ning, tiéu chuan cong nghé
XG-PON c¢6 kha ning cho phép cac nha cung cip dich vu dé dang chuyén hoa hé thong truy
nhap quang GPON hién tai 1én mang truy nhap quang thy dong téc do 10 Gigabit bang cach
st dung chung co so ha tAng va dong thoi ciing cho phép hai hé thong GPON va XG PON
hoat dong két hop trén cing mét co s ha ting bang cach sir dung ki thuat ghép kénh theo

budc song.
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2.2 Kién tric va cac thanh phin ciia hé thong truy nhip quang thu dong

XG-PON

Mo hinh tham chiéu giao thtc cia XG-PON duoc chia thanh hai ting: Tang phu thudc
phuong tién vat Iy (PMD) va tang hoi tu truyén dan (XGTC).

2.2.1 Tang phu thuéc phwong tién vit ly
a. Ké hoach phén bo buéc song

Dai budc song duong 1én duoc dung cho XG-PON la dai budc song tir dao dong tu
1260 dén 1280nm, v&i dai bude song dudng xudng 13 dai 1575 -1580 nm.

Hinh 2.2: M6 hinh phén b6 buéc séng

b. Toc dj va dwong mi

XG-PON hd tro 2 loai téc d6 truyén dan: XG-PON1: khong d6i xtmg véi téc 46 dudng
1én 2. 5Gbit/s, duong xudng 10Gbit/s. XG-PON2 dbi xting véi toc do duong 1én va xudng
déu 1a 10Gbit/s. Trong tiéu chuin XG-PONI1 hién tai, loai mi hoa st dung cho ca duong lén
va dudng xubng dugce khuyén nghi str dung 1a loai ma duong NRZ.

c. Cdc quy cong sudt

Hién nay méi chi c6 hai loai quy cong suat duoc dinh nghia cho XG-PON1 la: Quy
Nominall (N1)véi suy hao tir 14 dB dén 29 dB cho phép XG-PON hoat dong két hop véi cac
hé thong PON toc d6 Gigabit hién tai nhu GPON va EPON trén cling mdt mang phan phéi
quang. Quy Nominal2 (N2) suy hao cho phép tir 16 dB dén 31dB. Cac quy cong suat khac

hién tai dang trong qua trinh nghién ciru chuin héa thém.
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d. Chia ty I¢ va khodng cdch s¢gi quang

XG-PONI1 cho phép chia ty 1¢ tdi thiéu 1a 1:64. Ty thudc vao nhu ciu cac nha khai
thac mang c6 thé 4p dung céc ty 1é chia 16n hon. 1:128 dén 1:256 dé tang hiéu qua kinh té.
Déi v6i khoang cach quang, XG-PON1 phai hd trg khoang cach soi ti da it nhat 20km va
tang hoi tu truyén dan cia XG-PON1 c6 thé hd trg khoang cach quang t6i da 13 60 km.

2.2.2 Tang hgi tu truyén din XG-PON

Tﬁng hoi1 tu truyén dan XG-PON dic ta khuon dang tin hiéu va cac thu tuc dé tach,
ghép dit lidu gitra cac don vi dir liéu dich vu (SDU) ting trén va tao, tach ludng bit tudong Gng
thich hop dé diéu ché nén séng mang.

a. Phén ting thich irng dich vu XGTC

Phén tang thich ing dich vu XGTC chiu trach nhiém déng géi, ghép kénh va phan dinh
cac don vi dit liéu dich vu ting trén trong qua trinh truyén dan quan PON.

b. Phén ting dinh khung XGTC

Phén tang dinh khung XGTC thuc hién viéc tao, phan tich va tach, ghép cac truong
tiéu dé cua khung XGTC dé hd tro cac chire ning quan Iy PON can thiét.

c. Phin ting thich g ting vt Iy

Phén tang nay thyc hién ma hoa, giai ma murc thdp nhat cho cac khung XGTC trén
kénh vat Iy. Phan tang nay ciing cung cap cac chic ning dong bo vét 1y, dong chinh dinh thoi
cho vi¢c ghép,tach khung.

2.2.3 Phwong phap dong goi tin XG-PON (XGEM)

XG-PON str dung phuong phap dong géi twong ty nhu G-PON GEM, nhung dugc tdi
wu cho céc téc d6 cia XG-PON va 16p XGTC. Ciing gidéng nhue GEM, XGEM duoc st dung
cho ca duong 1én va dudng xudng dé siap xép cac don vi dit liéu dich vu (SDU) vao cac khung

XGTC. XGEM ciing hd trg viéc phan manh va tap hop SDU.

PLI (Payload | Key . L HEC -

Length Ingicator) | Ind, | XCEM POtID | Oplions | ¢ g yes 15 5) 4 p Payload
..
hﬂs‘ 14 2 16 18 1 13 P =L +pad (bytes)

(For Further Study)

Hinh 2.6: Dang khung XGEM
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2.2.4 Qudn Iy vin hanh va diéu khién XG-PON

Thong tin quan 1y, van hanh va diéu khién trong cac hé thong XG-PON duoc truyén
tai thong qua ba kénh: kénh OAM nhting (Embedded OAM), PLOAM va OMCI. Kénh OAM
nhing va kénh PLOAM quan 1y cac chirc ning cua tang XGTC va PMD, kénh OMCI cung

cap hé thong ddng nhat dé quan 1y céac ting cao hon.

2.2.5 M6 hinh lai ghép giita XG-PON va GPON

ONU (XG-PON IF xoen F oon OLT (XG-PON)
' i
» % p - |
ONU (XG-PON + video) IF seoom [F vee 3 )
g 7 IF oo OLT (G-PON)
ONU (G-PON) ¥ ach - ! D
ONU (G-PON + video) IF @ox IF vese ¥ v OLT hvideo)

OON

Hinh 2.7: M hinh lai ghép giira XG-PON va GPON

Kha ning tuong thich 14 tinh ning 4n twong nhat cia XG-PON. XG-PON cung ton tai
v61 GPON trén cung ODN, do d6 viéc dau tu ctia cic nha khai thac trén GPON dugc dam
bao.

2.3 Cic yéu t6 vat Iy anh hwong dén hiéu ning ciia hé thong

2.3.1 Anh huwéng ciia suy hao

Ngoai trir cac tuyén cu ly ngin, suy hao soi quang c6 vai tro quan trong trong thiét ké
va danh gia hiéu nang cia hé thong.

2.3.2 Anh huwéng ciia tin sic

Tan sic dan dén sy gidn xung trong truyén dan quang, gy ra giao thoa gitta cac ky tu,

tang 16i bit & may thu va dan dén giam khoang cach truyén dan. Tan sic trong soi quang don
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mode hay da mode c6 thé bao gom nhiéu loai tan sac bac mot khac nhau nhu tan sac vat liéu,

tan sic 6ng din séng, va cac thanh phan tan sic khac.
2.3.3 Anh hwéng ciia quy cong sudt

Quy cong suat c6 muc dich 1a dam bao cong suat dy phong ctia may phat sao cho khi

dén may thu du 16n dé duy tri hoat dong tin cay trong sudt thoi gian séng cua hé thong.
2.3.4 Anh hwéng ciia quy thoi gian lén

Muc dich ctia quy cta thoi gian 16n 14 bao dam rang hé thdng c6 kha ning hoat dong

dung & toc d6 bit mong mudn.
2.3.5 Cdc yéu t6 khdc dnh hwéng dén higu ning ciia hé thong
a. Nhiéu mode

Giao thoa giita cac mode lan truyén khac nhau trong soi quang da mode tao ra mot
mau dém tai bo tach quang. Su phan bd cudng d6 khong déu lién quan téi miu dém nay sé
v hai cho chinh né boi vi chat lugng ciia may thu dugc quyét dinh bai cong suat téng cong
lay trén toan bo ving tach quang. Tuy nhién, néu mau dém dé dao dong theo thoi gian, né sé

dan dén sy dao dong trong cong suit thu vi thé 1am giam SNR.
b. Nhiéu phédn chia mode (MNP)

Céac mode doc khéac nhau dao dong theo cach cac mode riéng biét tao ra dao dong vé
cuong d6 16n mac du tong cuong do 1a khong thay doi. Trong thuc té, cac mode khac nhau s&
khong dong bo khi chiing di chuyén nhe & céac tdc do khac nhau bén trong soi cap do tan sic
van toc nhém. Do két qua cua su tai déng bo hoa nay, cuong do bd chira tao thém dao dong,va
SNR quyét dinh & mach thu trd nén t6i té hon khi khong c¢6 nhidu ché do timg phan.

c. Nhiéu phén xqa

Trong cac hé théng thong tin quang, mot vai tia sing duoc udn nguoc trd lai boi hign
tuong khic xa. Hiéu trng cua cac hi¢n tugng nay céd thé 1am gidm hi¢u nang cua hé théng
Tham chi mot lugng tuong dbi nho cua hiéu ung coO thé anh huong dén hoat dong ctua h¢ théng

laser ban din va s& gy gia ting nhifu trong tin hiéu & du phat
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2.4 Két Luan

Noi dung Chuong 2 d3 trinh bay vé tong quan vé cong nghé XG-PON, kién truc ciing
nhu céc thanh phan cua hé théng truy nhap quang thu dong XG-PON. Bén canh d6, Chuong
2 ciing tap trung gi6i thiéu mé hinh cong hitu cta hé thong XG-PON va GPON hién tai trén
cung mang phan phdi quang ODN. Ngoai ra, cic yéu td vat 1y anh huong dén hiéu ning cua
hé théng nhu suy hao, tan sic, quy thoi gian 1én, quy cong suit va cac yéu t6 khac ciing duge

trinh bay trong chuong nay.
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CHUONG III: TRIEN KHAI XG-PON TRONG MANG TRUY
NHAP QUANG VNPT THI XA TU SON
3.1 Khao sat va danh gia hién trang mang truy nhiap quang thu dong VNPT
thi xa Tw son
3.1.1 Khdo sdt nhu cau [9]
a) Tinh hinh kinh té, xa héi ciia tinh Bic Ninh va khu vwe ddu tw
b) Sw can thiét phdi dau tw ning cip ha ting thong tin truyén thong
3.1.2 Ddinh gid hién trang mang lwdi vién thong [10]
a. Vé chuyén mach

Mang chuyén mach tinh Bic Ninh gff)m co 2 tram Host, cac tram v¢ tinh va té)ng dai
doc lap, bao gém:
o Host 1- it tai Thanh phd Béc Ninh va cac tram vé tinh.
o Host 2- bat tai huyén Thuan Thanh va cac tram v¢ tinh.
b. Vé truyén din
Céc dai, tram vién thong toan tinh da dugc cap quang hoa. Lién két truyén dan gitra
C4cC trung tam vién thong phan 16n la lién két kin
c. Vé cdc ha ting khdc
Céc tuyén cap ngam, céap treo cac loai di va dang dugc dau tu mé rong hang nim.
3.1.3 Danh gia hién trang mang truy nhdp quang VNPT Thi xd Tir son
Hién nay hau hét cac khu vuc caa Thi xd Tir Son d3 c6 ha ting cap quang va duoc
cung cap cac dich vu vién thong ctia VNPT. V&i mat do dan s6 dong, trinh d6 dan tri cao nhu
cAu st dung mang internet tde do cao, chia sé dir lidu, dich vu giai tri cua td chire, cong ty,
ngudi dan,...dang ngay cang 16n 1a dia ban rat tiém nang trong viéc phat trién va cung cap
cac dich vu. Cung véi sy canh tranh cua cac nha mang khac, viéc dau tu nang cép mo rong
mang truy nhap dé tim kiém khach hang méi va viéc duy tri nang cap chét luong dich vy,

bing thong dé phat trién thém ciing nhu giir chan khach hang khach hang 1 diéu rat can thiét.


file:///C:/Users/VT%20TUSON/Downloads/Nghiên%20cứu%20triển%20khai%20mạng%20FTTx%20tại%20TP%20Bắc%20Ninh%20trên%20nền%20GPON-đã%20chuyển%20đổi.docx%23_bookmark54
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Déng Quang

Cic diém truy nhap
OLT/Switch L2

Hinh 3.2: M hinh cac diém truy nhap OLT Thi xa Tir Son
3.2 Panh gia hiéu niing hé thong XG-PON

3.2.1 Gidi thiéu vé phan mém Optisystem

Optisystem 1a mot phan mém mo phong hé thong thdng tin quang. Pay 1a phan mém
c6 kha nang thiét ké, do kiém va thyc hién tdi wu héa nhiéu loai tuyén thong tin quang dua

trén kha ning mo hinh héa cac hé thong théng tin quang trong thyc t& nhim giam thiéu cac

yéu cau ve thoi gian va gidm chi phi lién quan dén thiét ké cua cac h¢ thong

két, va cac thanh phan.

TN,
o4
T = f‘ \' ~ T "y,
- \_-—\ \ \_"-’ P \'_‘\
;)
. b : Twone Gi \’\
Huong Mac Tam Son wong Giang S\
\,
O N
Phu Khé r'\.i
J
{
l
\
2

quang hoc, lién
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3.2.2 M6 hinh hé théng XG-PON

5 B

Optical Power Meter_7
Optical Power Meter_5

] B B

Optical Spactrum Analyzer 5~

Optical Spectrum Analyzer 7

Optical Power Meter_4

P

Optical Spactrum Anahyzer 4

+

[0 === P .
e TN = EEEEE = Yo ]
E "°':

Ontical Fiber XG-PON ONU #1 3R Regenerator  BER Analyzer
Length =30 km

Optical Ampiifier_1
Gain =20 dB
Noise figure = 4 dB

Fower Splitter-cap 2
Number of output ports = 18
Loss =135 48

B

XG-PON OLT@ Chau Khe Optical Fiber 1
Length =10 km

Power Splitter-cap 1
Number of output ports = 4
Loss=6.5 dB

Hinh 3.4: So @6 dwong xudng hé thong XG-PON
3.2.3 Thiét ldp tham sé mé phéng

a) Dung lwong truyén dan va sé heong kénh
Theo yéu cau ctia bai toan moé phong chiing ta can thiét ké hé thong thong tin quang co

dung luong mot kénh 10 Gbit/s. Hinh 3.7 tong két cac tham sé mé phong chinh tai phia phét.

Layout 1 Parameters X |
Labet [Coyout
P = . - i Cancel |
i Simulation (|Signals | Spatial effects Noise | Signal tracing I
Name Value Units Mode
Simulation window Set bit rate Normal
Reference bit rate v Normal
Bit rate 10000000000 : Bits/s Normal
Time window 1.28e-008 ;i s Normal
Sample rate 640000000000 ; Hz Normal
Sequence length 128 : Bits Normal g
Samples per bit 64 Normal i |
Number of samples 8192 Normal

Help

Hinh 3.7: Téc d9 bit ngudn phat
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v S6 luong kénh: N = 1 (kénh)

v' Tdc do truyén tin hidu trén kénh: B = 10 Gbit/s.

v Chiéu dai chudi: 128 bit

v' S6 miu trong mot bit: 64

v S6 luong mau = chiéu dai chudi x s6 mau trong mot bit = 128 x 64 = 8192

b) Kénh truyén soi quang

Optical Fiber_1 Properties

Load...

Save As..,

Security...

x |
Label |I:I|:|tica| Fiber_1 Cost$: 0.00
. a . . . . - Cancel
! . PMD | Nonl... | Num... | Gr.. | Simu.. Noise | Rand.. I
Disp| Name Value Units Mode
[ | User defined reference w v Normal
[ | Reference wavelength 1599.75 :nm Normal
v | Length 10 § km Normal
[~ | Attenuation effect v Norma!
[~ | Attenuation data type Constant Normal
[ | Attenuation 0.2  dB/km Norma!
[ | Attenuation vs, wavelengt | Attenuation dat = Normal |

Help

:

Hinh 3.8: Tham sb kénh truyén s¢i quang (L1)

Hinh 3.8 thé hién cac tham s6 kénh truyén so1 quang co ban. Ngoai ra, mdt s6 tham
s6 dudng truyén chinh dugc thiét 1ap nhu sau:

v Budc song: 1575 nm.

v Chiéu dai s¢i L1 tir khdi phat dén bo chia cap 1: 10 km.

v' L2 b6 chia cip 1 dén bo chia cap 2 13 20 km.

v Suy hao: 0,2 dB/km.

v D9 loi b khuéch dai: 20 dB

3.2.4 Két qud mé phéng va nhin xét

Hinh 3.9 va 3.10 twong tng thé hién pho tin hiéu dau ra phia phat va dau vao phia thu
v6i khoang cach truyén dan 1a 30 km. Cac két qua cho thiy cong suit tin hiéu bi sut giam qua

qué trinh truyén dan do anh hudng clia suy hao va tan sic ciing nhu tir cac tham sé anh huong
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khac. Tuy nhién, mérc tin hiéu thu vin dam bao & muc 5 dBm. Két qua ndy ciing thé hién
rang, v6i viéc lua chon cong suét tin hidu phat phil hop s& dam bao duogc mire tin hiéu phia
thu t6t. Do vdy, can luu ¥ lwa chon cong suit phat phi hop dé vira dam bao chét luong tin

hi¢u thu, vira giam thiéu cac tac dong cua can nhicu.

Optical Spectrum Analyzer n

B N ; 0 =1
=] Optical Spectrum Analyzer_4 oz el =1
Dbl Click On Objects to open properties. Move Objects with Mouse Drag Auto Set |

Sampled

Wavelength

1 Units: |m v I
IV Automatic range

4 Center:

0

1.57501e-006

-20

Start:

Stop: [1.57792e-006

-40
h

Amplitude

Units: |dBm vl

v Automatic range

Ma:

IAII Noise ‘Paramemrtzed

Power (dBm)

-60
+

0336469  gBm

Min: |-104.778 dBm

-50
+

[~ Resolution Bandwidth
Res ||] 01 nm
1573y 1574p 1575 1576 1577

Wavelength (m) I~ Invert Colors
Power;ﬂ Power X }\Power\" f

=100

Hinh 3.9: Phé tin hiéu diu ra bd phat

Optical Spectrum Analyzer n

B " : . —~
5 Optical Spectrum Analyzer_7 Signal Index: |0 |
Left Button and Drag to Select Zoom Region. Press Control Key and Left Auto Set |

Wavelength

Units: |m VI

[ Automatic range

Center: |7 57504e-006 |
Start: Im m| |
Stop: [1.57993e-006

Amplitude

Units: |dBm vl

[T Automatic range

M |'22-325B dBm
Min: |"|U3.24? dBm

[~ Resolution B andwidth

Res: |IJ 01 A

gth (m) ™ Invert Colors

Ia‘\ll Nose | Parameterzed | Sampled

1572y 1574 1576 1578
Wi

PowerAPower)( }\Power'f' f

Hinh 3.10: Pho tin hiéu diu vao bd thu (sau bd chia cip hai)
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BER Analyzer n

W Signal Index:|0 E

Dbl Click On Objects to open properties. Move Objects with Mouse Drag Auto Set l
Time (bit period)

| signal

v Show Eye Diagram

Analysis |
Max. Q Factor 477747
Min. BER 8.85754e-007 ||

Eye Height 4.74751e-006
Threshold 6.945932-006 ||
Decision Inst. 0.484375

¥ Invert Colors
¥ Color Grade
-

Amplitude (a.u.)

Patterns

Pattern 1
Pattern 2 |
Pattern 3 |
| Pattern 4 |
Pattern 5 |

05
Time (bit period)
Q Factor /, Min BER Threshold Height BER Pattern

Hinh 3.11: BER tin hiéu tai phia thu

Hinh 3.11 thé hién biéu d6 mat, hé s6 pham chat Q va ti 1¢ 1i bit (BER) cua tin hiéu
tai phia thu. Ti 1¢ 15i bit dat duoc 1a 8,875e-007, day 1a ti 1¢ 1i bit hoan toan c6 kha ning dam
bao duoc chit lugng truyén dan cho cac dich vu Internet hién tai. Diéu nay cho théy, cong
nghé XG-PON cho phép mé rong hon tim v6i quang (kéo dai khoang cach tir OLT dén ONU).
Pay la dic diém rat can thiét va dap tng yéu cau vai thyc té trién khai dich vu tai thi xa T
Son.

Hinh 3.14 thé hién sy phu thudc cta hiéu ning ctia hé thong vao cong suit phat. Cong
sudt phat dugc gia dinh bién thién trong khoang tir 0 dBm dén 10 dBm. Trong khao st nay,
khoang cach truyén din van 14 30 km. Cac két qua khao sat cho thdy khi cong suét phat ting

1én, hiéu ning ciia hé thdng ciing ting 1én rd rét (ti 18 161 bit giam nhanh).
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E Min. log of BER (Power (dBm) )

=]

8 %

]

=

<

é

a 2 g 10
Power (dBm)

Hinh 3.12: Hiéu niing ciia hé thong theo cong suit ngudn phat

Tuong ty, hinh 3.15 thé hién anh hudng cua khoang cach truyén din déi vé6i hiéu ning
ctia hé théng. Trong khao sat nay, khoang cach truyén dan duoc gia dinh bién thién trong
khoang tir 10 km dén 50 km (L1=10km, L2 chay tir 0 dén 40 km). Cong suit phat duogc thiét
1ap o dinh 1a 5 dBm. Cac két qua khao sat cho thay hiéu ning cua hé thong giam nhanh khi
khoang cach truyén dan tang 1én (ti 1¢ 15i bit ting nhanh). Cac két qua nay cho thay viéc thiét
1ap vi tri OLT phu hop 14 rat quan trong dé dam bao chat lvong phu vu trong pham vi cung

cap dich vu yéu cau

’E Min. log of BER (Length (km) )

Min. log of BER

0 10 20 30 40
Length (km)

Hinh 3.13: Hiéu ning h¢ théng theo khoing cich truyén din L2
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Céc két qua nghién ctru va khao sat hiéu ning co ban ciia XG-PON két hop voi cac
diéu kién va yéu ciu cu thé cia mang truy nhap quang VNPT Thi x3 Tir Son cho thdy su phu
hop ctia cong nghé XG-PON va tinh cip thiét can trién khai XG-PON tai Thi xd Ttr Son hién
nay nham dép tmg dugc nhu ciu biang thong trong khi c¢6 kha niang két hop va dé dang trién
khai trén cung hé thong phan phdi quang vé6i hé théng truy nhap quang GPON hién tai.

3.3 Ung dung trién khai hé thong XG-PON cho VNPT Thi xa Tir Son

3.3.1 Pé xuit irng dung XG-PON trong VNPT Thi xa Tir Son

Trong nim qua khi dich vu FTTx trién khai theo phuong thitc GPON duoc dua vao
khai thac, do gia thanh dich vu hop 1y, toc d6 cao va chat lugng vu viét hon cap dong nén sd
lugng thué bao tang 1én nhanh chong. Chinh vi vay khi vao gio cao diém nhiéu khu vyc hay
bi nghén, trong do6 co thiét bi OLT Chéau Khé, ¢6 lc luu luong dat >100%, vi day la khu vuc
c6 s6 luong thué bao 16n va nhiéu dich vu biang théng cao cua cac doanh nghiép. Hién tai
tram nay sur dung toi da s6 cong uplink trén thiét bi 13 04 cong 1Gbit/s, khong thé mé rong
duogc thém, vi viy can nang cip dung lugng cong uplink.

Pé dap tmg duoc nhu cau sir dung dich vu cta khach hang, ngoai viéc tdi wu mang
ngoai vi, Trung tdm vién thong Tir Son thudng xuyén phdi hop voi Trung tdm diéu hanh
thong tin, quan tric luu lugng thiét bi OLT Chau Khé, tir d6 dua ra giai phap nang cip cong
két ndi cho phu hop. Tir viéc quan tric luu luong trén, sau khi théng nhat Trung taim diéu
hanh d4 dé xuét v6i Vién thong tinh md rong 01 cong uplink 1én XG-PON véi toc dd 10 Gbit/s
thay cho 03 cong 1Gbit/s, cong 1Gbit/s con lai dé du phong.

Hinh 3.17 va 3.18 thé hién thong tin trang thai mang XG-PON va c4u hinh thiét bi XG-
PON OLT trién khai tai Chau Khé.
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10.16.53.2 - SecureCRT - [10.16.53.2]
« File Edit View Options Transfer Script Tools Window Help

of & (> Enterhost <AltsR> @] fo X ?| ?

SessionMa.. & X |BNH.TSN.CKE.OLT.ZTll#show interface optical-module-info ?
gei_1/3 Gei interface
V4 ]3' +‘ > | gei_1/4 Gei interface
gpon-olt_1/1 Gpon-olt interface
Filter by session.. O|| gpon-01t_1/2 Gpon-olt interface
s [ Sessions xgei_1/4 Xgei interface
. BNH. TSN.CKE.OLT.ZT11#show interface optical-module-info xg
BNH. TSN.CKE.OLT.ZT11#show interface optical-module-info xgei_1/4?
A

%Error 20202: Invalid input detected at 'A' marker.Invalid parameter
BNH. TSN.CKE.OLT.ZTll#show interface optical-module-info xgei_1/4/2
optical module information:xgei_1/4/2
Basic-info:
vendor-Name : Hisense vendor-Pn 1 LTF1305-BC+
vendor-sn 1 UA494001859 version-Lev DA
Production-Date: 190421 Module-Type : 10GBASE-LR
wavelength ;1310 (nm) connector ri¥e
OTDR : N/A OTDR-Version : N/A
Fiber-Type : N/A
Class : N/A
Trans-Distance : 10(km)
Material-Number :
48 69 73 65 6e 73 65 20 20 20
20 20 20 20 20 20 00 00 00 00
Register-pata :

00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00
Diagnostic-info:
RxPower : -7.508 (dbm) TXPower : -2.638(dbm)
TxBias-current : 29.520 (ma) Laser-Rate 103(100Mb/s)
Temperature : 33,293 ©) supply-vol  : 3.298(v)
Alarm-thresh:
RxPower-upper : 3 (dbm) RXPower -Lower : -20(dbm)
TxPower -Upper : 9 (dbm) TXPower -Lower : -14(dbm)
Bias-Upper 2 131(mA) Bias-Lower : 0 (mA
voltage-Upper t7 W) voltage-Lower 10, V)
Temperature-Upper: 90 (c) Temperature-Lower: -45(c)
configuration-Module-class: N/A

BNH. TSN.CKE.OLT.ZT11#]]

Ready Telnet: 10.16.53.2 48, 22 48 Rows, 151 Cols  Xterm

Hinh 3.7: CAu hinh thuec té ciia OLT Chau Khé

E 123.29.19.15 - not connected - SecureCRT - [123.29.19.15]
© File Edit View Options Transfer Script Tools Window Help

bt £ 4'-—.‘(,, Enter host <Alt+R> |D—) [:] ] |@| ﬁ@ ?| ?|

‘SessionMa... & X 456 up up ***BNH. TSN.CKE.OLT.ZT12%%%
E1/0/4(1 up up #**BNH. TSN.CKE.OLT.ZTll-gei_1/4/2%**
@ = 4| E2,/0/5(10 up up %% *BNH. TSN.CKE.OLT.ZT12-Xgei_1/4/2%%%
—_— - up down ***BNH. TSN.CKE.OLT.ZT12-gei_1/3/1-DP*%**
Filter by session GE6/0/11 up up #***BNH.TSN.CKE.OLT.ZT1l1-DuPhong:gei_1/4 /1%#%%
> B Se=sion= GE6/0/13 down down ***BNH. TSN.CKE.OLT.ZTl2-gei_1/3/2-DP***
4 [BNHO2TSN]disp
[BNHO2TSN]display 1int gil/0/4
Gigabitethernetl/0/4 current state : UP
Line protocol current state : UP
Link quality grade : GOOD
Description: ***BNH. TSN.CKE.OLT.ZTll-gei_1/4/2%**
Route Port,The Maximum Transmit Unit is 1500
IP Sending Frames®' Format is PKTFMT_ETHNT_2, Hardware address is 08c0-210b-ad4d
The vendor PN is FSPP-H7-S13-10DH
The vendor Name is HUAWEI
Port Bw: 10G, Transceiver max Bw: 10G, Transceiver Mode: SingleMode
waveLength: 1310nm, Transmission Distance: 10km
RX Power: -8.96dBm, warning range: [-15.39, 0.50]dBm
TX Power: -2.47dBm, warning range: [-8.40, 0.50]dBm
Loopback:none, LAN full-duplex mode, Pause Flowcontrol:Receive Enable and send Enable
Last physical up time : 2020-05-21 16:17:30 UTC+07:00
Last physical down time : 2020-05-21 15:53:43 UTC+07:00
current system time: 2020-05-25 13:36:46+07:00
Statistics last cleared:2020-04-11 00:48:31
Last 300 seconds input rate: 380127784 bits/sec, 178077 packets/sec
Last 300 seconds output rate: 2306130448 bits/sec, 239957 packets/sec
Input: 172832211802017 bytes, 674137394014 packets
output: 1072536760380254 bytes, 878686998024 packets
Input:
unicast: 674082243645 packets, Multicast: 39514662 packets
Broadcast: 15635707 packets, JumboOctets: 40366995436 packets
CRC: 537 packets, symbol: 109 packets
overrun: 0 packets, InRangeLength: 0 packets
LongPacket: O packets, Jabber: 0 packets, Alignment: 0 packets
Fragment: 26 packets, uUndersized Frame: 0 packets
RxPause: 0 packets
output:
unicast: 872140946942 packets, Multicast: 6537412756 packets
Broadcast: 8638326 packets, Jumbooctets: 307309000220 packets
Lost: O packets, overflow: O packets, underrun: O packets
System: O packets, oOverrun: 0 packets
TxPause: 0 packets
unknown vlan: 0 packets
Input bandwidth utilization : 4.09%
output bandwidth utilization : 23.45%
[BNHO2TSN]int ethll
Ready

Hinh 3.8: Trang thai thiét bi XG-PON Chau Khé
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3.3.2 Hiéu ning XG-PON trong VNPT Thi xa Tir son

Sau khi ap dung giai phap XG-PON tai Chau Khé Thij xa Tir Son di giai quyét duoc
hién tuong nghén cuc b trén thiét bi OLT Chau Khé. O hinh trén ta théy, luu luwgng duoc
quan tric tir ngdy 15 dén ngay 25 thang 5 nam 2020 thi luu luong cao nhat ghi nhan duoc 1a
4. 1G, thap nhat 1a 454M va luu luong trung binh 14 2G. Nhu vay, voi viée ap dung giai phap
trén da dap ung duoc nhu cau sir dung dich vu cta khach hang trong khu vuc phudng Chau
Khé.

BNHO2TSN/GigabitEthernet1/0/4
[*“BNH.TSN.CKE.OLT.ZT11-gei_1/422] ==

0411512020 14:46:47 - 0511 52020 14:46:47 - Recent 1 Month

4.000G

3. 500G

3. 000G

25006

bitss

2.000G

1. 500G

1.000G

500. 000M

0.000
05 May 08 May 07 May 08 May 08 May 10 May 11 Nay 12 May 13 ey 14 May 15 Ma

# Outbound Rate(hitls)Latest2.801G Max4.133G Min:454.042M Average:2.075G
= Inbound Rate(bitis)Latest:407 261M Max 795 4350 Min:190221M Average:367.117M

Hinh 3.19: Luu hrong sir dung thye té ciia OLT Chau Khé

v’ Banh gid loi ich thu dwoc:

- Vé mat ky thuat: Dam bao bang thong cung cip dén khach hang, khong xay ra hién
tuong nghén luu luong tai cong uplink vao gid cao diém. Hinh 3.20 thé hién thong ké luu
luong st dung thyc té timg cong thué bao ciia XG-PON OLT Chau Khé.

- V& mit kinh té: Tan dung cong uplink dé nang cap bing thong 6n dinh, khong can
phai phat trién 1ap dat thém thiét bi OLT.

- V& mat x3 hoi: bép tng dugc nhu cau st dung céac dich vu vién thong cua nhiéu
khach hang nhit 1a vao gid cao diém, dic biét dung cac dich vu truyén hinh IPTV va internet

toc do cao.
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v' Khd néing dp dung: Giai phap nay da dugc ap dung trén cung hé thong thiét bj GPON
OLT Chau Khé, tién téi nhan rong ap dung cho tat ca cac thiét bi OLT trén toan Thi x4

Tt Son.

M0 ta ddi twong truée khi ap dung | Mo ta ddi twong sau khi 4p dung giai

giai phap phap

- Thuong xuyén xay ra hién tugng . p » .
N oo o - Da giai quyét dugc hién tugng nghén
nghén luu luong nhat 1a vao gio cao o 2
4id luu luong vao gio cao diém.

1ém.
L . - Tang cuong kha nang bang thong cung
- Kho c6 thé ddm bdo luu luong cho | , . . .
. ) Lo . .. . |capdich vu va phat trién khach hang.
cac thué bao toc d¢ cao nhat l1a vao , S . .
. N - bam bao do 6n dinh ctia mang ludi
gio cao diem. x N R
o o .. | vién thong cung cap dich vu téc do cao,
- Kho6 dam bao do 6n dinh mang luéi, ) i ) , . . i
o N S tao nén su tin tudng cua khach hang su
dac biét 1a nhu cau phat trién dich vu

. dung dich vu.
ngay cang cao.

Bang 3.6: So sanh truwée va sau khi ap dung gidi phap mé rgng uplink cho OLT
3.4 Két luan chwong

No6i dung Chuong 3 da khao sat hién trang mang truy nhdp quang thu dong cia VNPT
Thi xa Tir Son tinh Bic Ninh. Qua d6, cho thiy rd nhu cau va tinh cap thiét cia viéc nang cip
hé théng GPON hién tai 1én XG-PON nham dap tng tot hon nhu cau vé dich vu tai Thi xa Tur
Son. Trén co s& do, trong phan tiép theo, hoc vién mo hinh hoa, mé phong va danh gia hiéu
nang hé théng XG-PON theo kich ban trién khai & Tir Son. Cac két qua thu duoc 1am tién dé
cho viéc ung dung va trién khai thuc té hé théng XG-PON cho khu vuc Tram Chau Khé noi
c6 s6 lwong 16n thué bao va hiéu suat st dung bing thong 16n. Két qua thu duoc di dap Gng
dugc yéu cau ciia mang ludi. Tir két qua do tién téi ing dung vao toan bd mang truy nhap

quang VNPT Thi xa Tur Son.
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KET LUAN

Mang truy nhip quang thu dong v6i nhiéu wu diém hién d3 va dang dugc trién khai
trén nhidu qudc gia trén thé gisi voi cac cong nghé nhu GPON, EPON,... Tuy nhién véi sy
bung nd vé luu lugng internet, sy phat trién céac dich vu theo hudng video, internet van vat va
cac tng dung backhaul doi hoi mot cong nghé méi tién tién hon. Pap tng nhu ciu nay, luan
van di tip trung nghién ctu cong nghé mang truy nhip quang thu dong thé hé ké tiép 10

Gigabit/s (XG-PON) va khao sat cac yéu té vat Iy anh hudng dén hiéu ning hé thong.

Luan vin di giéi thiéu vé cong nghé truy nhap quang thu dong va tap trung nghién ctru
vé cong nghé mang truy nhap quang thu dong téc d6 10 Gbps va khao sat cac yéu to anh
hudng dén hiéu ning mang nay. Trén co sé d6, ndi dung luan vin khao sat vé hién trang mang
truy nhap quang thu dong cia VNPT Thi xa Tur Son, néu bat cAu trac co ban cua hé théng,
1am rd mot s6 uu nhuoc diém cta mang truy quang thu dong va nhitng kho khin con ton tai
clia mang truy nhap quang khi trién khai dich vu cung cap dén khach hang. Sau d6, luan van
cling md hinh hoa hé théng XG-PON va danh gia hiéu ning cua hé thong bang phuong phap
mo phong dé khao sat kha niang Gng dung va dé xuat ing dung cong nghé XG-PON vao mang
truy nhap tram Chau Khé Thi xa Tir Son. Mot s6 két qua do kiém thuc té trong hé théng XG-
PON trién khai tai tram Chau Khé d3 cho thdy nhirng két qua rét tich cuc vé mat k§y thuat,
kinh té xa hoi. Trén co s d6, cong nghé XG-PON duogc ky vong sé trién khai rong khap nham
nang cao dung lugng va kha ning cung cp dich vu cho hé thong truy nhap quang bang rong

cua VNPT Thi xa Tt Son.

Huéng nghién ctru tiép theo cta luan vin 1a trén co so tng dung XG-PON va dy bao
nhu cau thi tredng trién khai xay dung quy hoach chi tiét mang XG-PON cho céc giai doan
sau, dong thoi nghién ciru cac giai phap nang cao chat lugng mang XG-PON dam bao chat

lugng dich vu cling nhu nang cao kha nang canh tranh véi cdc nha mang khéc trong khu vue.
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