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LOI NOI DAU
Sy phat trién khong nging cia khoa hoc céng nghé lam cho truyén théng
bang rong dang tré thanh nhu cau thiét yéu mang lai nhiéu loi ich cho ngudi sir dung.
Sy phat trién manh m& cua Internet din dén ngay cang nhiéu hon sb lwvong nguoi truy
cap truc tuyén, chi phdi lwvong bing thong 16n dé truyén dit liéu. Nghién ciru cho ning

luc mang véi dung lugng cuc 16n da bét dau.

Soi quang c6 bang thong rat 16n, suy hao nho va wu diém chi phi thap hon so
v6i cap dong. Cac yéu cau ctia bo tai tao va bd khuéch dai boi vay kha nho. Khi yéu
cau bang thong va duong truyén cang 16n thi viéc tién hanh truyén dit liéu trén soi
quang yéu cau xay dung mot hé théng mang quang hoan chinh hon. Mang truyén tai
quang ra doi nham dap tng yéu cau d6 véi kha ning cung cip dudng truyén dit liéu
1én tir 2.5Gbps, 10Gbps, 40 Gbps cho dén 100 Gbps dong thoi tich hop nhiéu loai
dir liéu hodc cac dang khung dir liu cia cac cong ngh¢ trude trén cung mot khdi
truyén tai quang. Cau tric khung ciing nhu viéc sap xép vi tri cac loai dit liéu trong

cAu tric khung trong OTN duoc coi 1a nhitng vn dé c6 y nghia va rat duoc quan tam.

Nbi dung “Nghién ctru kién tric va tao khung tin hiéu trong mang truyén tai

quang (OTN)” gébm 3 chuong;
Chuong 1: Tong quan vé mang truyén tai quang
Chuong 2: Ciu triic khung tin hi¢u trong OTN

Chuong 3: Kién triic Module tao khung tin hiéu trong OTN



CHUONG 1
TONG QUAN VE MANG TRUYEN TAI QUANG

1.1 Cau triic mang truyén tai quang
Theo quan diém phan 16p, mang c6 thé duoc chia thanh 3 16p: Lp kénh quang,
16p ghép kénh quang va 16p truyén tai quang. Cau tric tong quat ctia mang truyén tai

quang dugc mo ta nhu trong hinh 1.1.[9, tr.19]

IrDI
“OoTsS | oTs | oTs
OMS OMS oPS OoMS OMS
h oCh I och ! OChr! oCh
) oTU i OoTU I OTU ! oTU
h oDbuU -
[> Khuéch dai quang B Taitao 3-R

. Két ndi chéo/xen ré/ghép kénh © Truy cép khach hang

OTS : Doan truyén tai quang ODU: Khéi dit liéu kénh quang
OMS : Boan ghép kénh quang OPS : Doan vat Iy quang hoc
OTU : Khdi truyén tai quang IrDI : Giao dién lién mién

Och : Kénh quang [aDI : Giao dién mién ndi bo

Hinh 1.1: Cu triic 16p mang truyén tii quang



Ochr : Kénh quang rat gon

1.1.1 Lop kénh quang

L6p kénh quang cung cap dich vu truyén tai tir dau cudi toi dau cudi cho da
dang tin hiéu khach hang (t bao ATM, PDH 565 Mbit/s, SDH STM-N, géi IP, ...),
dong thoi cung cap cac kha ning xuyén sudt tir dau cudi t6i dau cudi.

Chtc ning chinh cua 16p nay gom:

- Sap xép lai két ndi kénh quang cho dinh tuyén mang linh hoat.

- Xt Iy mao dau kénh quang dap ung theo yéu cau cia kénh quang dong
thoi bdo ddm nguyén ven thong tin.

- Thyc hién cac hoat dong quan 1y, bado dudng kénh quang phu hgp vdi hoat
dong va chic nang quan 1y cia mang; cung cip két ndi tin ciy theo thay ddi tham sb

dich vu va su ton tai mang.

1.1.2 Lop ghép kénh quang

L6p ghép kénh quang cung cip cho mang ning lyc truyén tai trén nhiéu bude
song qua mot soi quang hay ning lyc truyén tai trén tin hiéu quang da budc song.

Chtic niang chinh ctia 16p nay gom:

- Xt Iy mao dau doan ghép kénh quang dap tng yéu cau cia doan ghép kénh
quang dong thoi bao dam nguyén ven thong tin.

- Cung cip cac hoat dong quan 1y, bao dudng kénh quang pht hop voi hoat
dong, chic nang quan 1y cia mang ciing nhu su ton tai doan ghép kénh quang.

- Cung cap cac kha ning str dung cho céc tin hiéu quang da budc song, cung
cap, hd trg cho hoat dong va quan 1y mang quang.

1.1.3 Lép mang truyén tii quang

L&p mang cung cap chirc ning cho truyén dan cia cac tin hiéu quang trén cac
moi truong quang cua Khac nhau (G.652, G.653 va G.655).

Chtre ning chinh cua 16p nay gom:

- Xtr Iy mao dau doan truyén dan dap ting yéu cau doan truyén din kénh quang
dong thoi bao dam nguyén ven thong tin.



- Cung cap cac hoat dong quan 1y, bao dudng kénh quang phu hop véi hoat
dong, chie nang quan 1y ctia mang ciing nhu su ton tai doan ghép kénh quang.

1.2 Tr ma FEC trong OTN

SDH d3 sir dung cac byte SOH khong xac dinh dé truyén tir ma FEC v6i muc dich
kiém tra thong tin. N6 chi gi¢i han mot s luong tir ma FEC, diéu niy 1am han ché hoat dong
cta FEC. Trong OTN, luge dd FEC xen k& 16 byte duogc xac dinh, str dung 4x256 byte thong

tin kiém tra cho mdi khung ODU. Sy hién dién ciia FEC dugc thé hién 15 rang va rong rai.

FEC trong G.709 dugc xac dinh 1la RS(255,239). T ma Reed-Solomon
thuong duoc viét dudi dang RS(n,k) véi mot ky hiéu gom s-bit trong d6 n 13 tong sb
ky hiéu trén mdi tir ma, k 1 kich thudc dit liéu trong tir ma d6. Mot tir md gdm cac
byte dit liéu va cac byte chan 1¢. Cac byte chan 1¢ dugc thém vao dit liéu dé phat
hién va stra 16i nham muc dich khoi phuc tin hiéu tai déau thu.

V61 G.709: s = 8bit; n = 255 byte; k = 239 byte

Mot hé théng FEC dién hinh thé hién nhu hinh 1.2.[9, tr.10]

Nhiéu/tap am

Pau vao p l N Pau ra
dilieu | _ Gidima | d lieu
—> Méahda RS » Kénh thdng tin hoa RS —

. J

Hinh 1.2: H¢ théng FEC dién hinh
B6 ma hoa lay k ky hiéu thong tin cia s bit, thém céc ky hiéu kiém tra dé tao
tir md n ky hiéu (n-k). Bo giai ma Reed-Solomon c6 thé sira toi da t ky hiéu c6 15i

trong tir mé, trong d6 2t = n-k. Hinh 1.3 thé hién ma RS(255,239) tiéu chuan.

1 ky hidu = 8 bits (m= 8)

/
¥ e o o P
1 2 239 | | 254 255
Kich thudc khéi dit lidu, k=239 Kiém tra k¥ hiéu
(2t=n-k=16)

) Kich thudc tir ma, anSS
(SO lugng ky hi¢u c6 thé stra = 8)
(S6 lugng 16i c6 thé phat hién = 16)



Bo gidi ma ¢ thé Himhbhs kG MipiieieianRE@SHZ3IN0t tir ma. Cac ma Reed-
Solomon xir 1y 13i trén co s ky hiéu; do d6, mot biéu tuong chira tat ca céac bit bj 16
s& dé dang phat hién va sira chita nhu méot biéu twong chtra mot 18i bit. D6 1a 1y do tai
sao mi Reed-Solomon dic biét thich hop dé stra 16i cum

Véi kich thude ky hiéu s, d6 dai tir ma t6i da (n) cho ma Reed-Solomon la:

n=2°-1

Viéc xen k€ dir liu tur cac tir ma khac nhau céi thién hi€éu qua cia ma Reed-
Solomon vi anh hudng cua 16i cum duogc phan chia gitta nhiéu tir ma khac nhau.

1.3 TCM (Tandem Connection Monitoring)

Giam sat trong SONET/SDH dugc chia thanh giam sat doan, tuyén va dudng.
Kha ning giam sat doan truyén dan tir mang nay qua mang khac rat han ché. TCM
trong OTN [9, tr.15] ting cuong kha ning giam sat trén todn mang, cu thé:

- Giam sat két nbi néi tiép quang UNI toi UNI, giam sat két ndi ODUk qua mang
truyén tai cong cong (tir 161 vao mang cong cong dau cudi mang i 161 ra dau cudi mang).

- Giam sat két ndi ni tiép quang NNI t6i NNI; giam sat két ndi ODUk qua mang
ctia nguoi khai thac mang (tir 161 vao dau cudi ngudi khai thac mang t6i dau cudi).

- Giam st tuyén tinh 16p con 1+1, 1:1, va 1: n mang con kénh quang két ndi
chuyén mach bao vé, dé xac dinh 13i tin hiéu va cac diéu kién suy giam tin hiéu.

- Giam sat 16p con cho kénh quang dung chung vong bao vé (SPRing) chuyén
mach bao vé&, dé xac dinh 131 tin hiéu va cac diéu kién suy giam tin hiéu.

- Giam sat mot két néi nbi tiép kénh quang dé phat hién mot 18i tin hiéu hay diéu kién
suy giam tin hiéu trong két ndi kénh quang duoc chuyén mach dé tir dong khoi phuc lai két ni.

- Giam sat mot két ndi ndi tiép kénh quang nhu dinh vi 16i hodc kiém tra phan
phéi chét lugng dich vu.

Mot truong TCM chi dinh mot két ndi giam sat duge mo ta trong khuyén nghi
G.709. S6 két ndi giam sat theo mot vach co thé thay doi giita 0 va 6. Cac két ndi

giam sat c6 thé 16ng nhau, chong 14n 1én nhau va/ hodc 1a phan cap. Sy 1ong nhau va



su phan ting nhu trong hinh 1.4. Giam sat cac két nbi A1-A2/B1-B2/C1-C2 va Al-
A2/B3-B4 13 16ng nhau, trong khi B1-B2/B3-B4 1a phan cap.

TCMé TCM6 TCMé6 TCMeé TCMé6 TCMé6 TCMeé
TCM5 TCM5 TCM5 TCMS5 TCMS TCMS5 TCMS
TCM4 TCM4 TCM4 TCM4 TCM4 TCM4 TCM4
TCM3 TCM3 TCM3 TCM3 TCM3 TCM3 TCM3
TCM2 TCM2 TCM2 TCM2 TCM2 TCM2 TCM2
TCM1 TCM1 TCM1 TCM1 TCM1 TCM1 TCM1
Al \Bl \Cl % % B3 B4 A2
-> | | D———<—=<}

C1-C2

A
N

B1-B2 . B3B4

A
v
A
N

Al-A2

v

<
<

Truong TCM OH chua dugc stir dung
Truong TCM OH dang dugc st dung

Hinh 1.4: Giam sat cac két ndi

Giam sat chong 1an cac két ni trinh bay o hinh 1.5 (B1-B2 va C1-C2) ciing
duoc ho tro.

TCM6 TCM6 TCMé6 TCMé6 TCM6
TCM5 TCM5 TCMS5 TCMS5 TCMS5
TCM4 TCM4 TCM4 TCM4 TCM4
TCM3 TCM3 TCM3 TCM3 TCM3
TCM2 TCM2 TCM2 TCM2 TCM2
TCM1 TCM1 TCM1 TCM1 TCM1
Al B1 C1l % C2 A2
\ |- » _>
[> L~ - N AN - AN
C1l-C2
i | -
- »
B1-B2
dl
| »
Al-A2

v

P
<«

Truong TCM OH chua dugc su dung
Truong TCM OH dang duoc st dung
Hinh 1.5: Giam sat chong lin cac két néi ODUk



1.4 OTN va cong nghé¢ ghép kénh phan chia theo buéc song

1.4.1 Cong nghé WDM

Muc dich ctia ghép kénh 14 phan chia bang thong truyén din cta kénh truyén cho
mdi ngudi dung. Ghép kénh phén chia theo bude song phan biét tin hiéu cac kénh truyén
dua trén budc séng. Do d6 s& c6 nhicu kénh dugc truyén di trén cling mot soi quang ma
khong bi anh huéng 1an nhau. Phuong phép ndy dang duoc sir dung dé tan dung hiéu qua
bang thong ctia soi quang, tir d6 1am ting dung lugng cia cac hé théng quang hién tai.

Nham bu lai suy hao truyén din do suy giam ning luong tin hiéu khi truyén
tin hi¢u quang di xa, nguoi ta dat bo khuéch dai quang trén tuyén quang. D0 lo1 tin
hiéu c6 thé 1én dén 30dB khi st dung bd khuéch dai quang EDFA.

Bo khuéch dai quang EDFA khong thuc hién khuéch dai tin hiéu gian tiép ma
thue hién khuéch dai truc tiép. Piéu nay 1am cho hé thong nhanh va tin cay hon. Viéc
st dung bd khuéch dai két hop véi hé théng WDM dem lai hiéu qua cao trong bao

dam thong tin ¢ cu ly xa vo1 do tin cdy cao.

D?iu }/Aéo - Paura
dir liéu Phat i1 M Thu dir liéu
quang | quang >

Piu vao - Soi Soi Diu ra
dir liéu Pu:lall‘;[ ﬁ quang quang ﬁ Thu dir liéu
quang WOM| O ™\ _______ WDM quang >
MUX DMUX|
EDFA
Piu vao - Piu ra
dit liéu Phat A3

= | 7S | A3 Thu dir liéu
quang / \— quang [

Hinh 1.6: Ghép kénh phan chia theo buéc song sir dung by khuéch dai EDFA

DWDM (Dense wavelength — devision multiplexing) 1a phuong phap ghép
kénh phan chia theo budc song dua trén WDM nhung mat do ghép & mat do cao hon

rat nhiéu. Cac budc song tng véi tan sé f, ITU dinh nghia khoang cach tan sb chuan



hoa Af 1a 100 GHz duoc chuyén d6i thanh khoang cach budc séng A2 12 0.8 nm. Véi
AL = AAfIf.

Hé thong DWDM lam viéc & ving bude song 1550 nm vi cac gia tri suy hao
& vung cira sd quanh budc séng nay rat nhd. Ngoai ra nd con phu hop voi cac bo
khuéch dai quang tron Erbium vi cac bg khuéch dai nay lam viéc & dai budc song
1530 nm dén 1570 nm.

M&i budc séng truyén di trong hé thong DWDM c6 tan sb cach nhau 100 GHz
duoc chi ra trong bang cac bude séng chuin hoa caa ITU (Bang 1.1). Tuy nhién, cac hé
thong hién dai dang phat trién chimg minh rang c6 thé giam khoang cach tan s6 cac kénh
xudng 50 GHz. Khi khoang cach ctia cac kénh ngdy cang duoc giam xudng thi sb luong

cac kénh dugc phat di trén cung mot sgi quang s€ ngay cang tang lén.

Bang 1.1: Bang budc song chuin hoéa ciia ITU

Central Central
Frequency Wavelength
(THz) (nm)
196.10 1528.77 195.00 1537.40 193.90 1546.12 192.80  |1554.94
196.05 1529.16 194.95 1537.79 193.85 1546.52 192.75 | 1555.34
196.00 1529.55 194.90 1538.19 193.80 1546.92 192.70 | 1555.75
195.95 1529.94 194.85 1538.58 193.75 1547.32 19265 | 1556.15
195.90 1530.33 194.80 1538.98 193.70 1547.72 19260 | 1556.55
195.85 1530.72 194.75 1539.37 193.65 1548.11 19255 | 1556.96
195.80 1531.12 194.70 1539.77 193.60 1548.51 19250 | 1557.36
195.75 1531.51 194.65 1540.16 193.55 1548.91 19245 | 1557.77
195.70 1531.90 194.60 1540.56 193.50 1549.32 19240 | 1558.17
195.65 1532.29 194.55 1540.95 193.45 1549.72 192.35 | 1558.58
195.60 1532.68 194,50 1541.35 193.40 1550.12 19230 | 1558.98
195.55 1533.07 194.45 1541.75 193.35 1550.52 19225 | 1559.39
195.50 1533.47 194.40 1542.14 193.30 1550.92 19220 | 1559.79
195.45 1533.86 194.35 1542.54 193.25 1551.32 19215 | 1560.20
195.40 1534.25 194.30 1542.94 193.20 1551.72 19210 | 1560.61
195.35 1534.64 194.25 1543.33 193.15 1552.12 192.00 | 1561.42
195.30 1535.04 194.20 1543.73 193.10 1552.52 191.90 | 1562.23
195.25 1535.43 194.15 1544.13 193.05 1552.93 191.80 | 1563.05
195.20 1535.82 194.10 154453 193.00 1553.33 191.70 | 1563.86




195.15 1536.22 194.05 1544.92 19295 | 1553.73 | 19160 | 156427

195.10 1536.61 194.00 1545.32 19290 | 155413 | 19150 | 1564.68

195.05 1537.00 193.95 1545.72 19285 | 155454 | 19140 |1565.09
1.4.2 OTN va WDM

Mang truyén tai quang cho phép truyén tai cac tin hiéu khac nhau nhd cong

nghé DWDM. Qua trinh sip xép, anh xa céc kiéu tai trong khac nhau cia mang OTN
dé truyén trén DWDM thé hién trén Hinh 1.7, 1.8.

1 14 15 16 17 3824 4080
1
FAS/ 10| 3 GFP GFP CFP
OTU |x|cx idle
2
| FEC-k
x|
3| o n|wn
e IR T
50 |x|x
4 — |
g_i IEIKJ - GFP GFP  |-----
) . “u Tii trong OPU-k: 15- 3824 g
PT
1
' | RES
v
255
Hinh 1.7: Sap xép cic khung GFP vao OPU-k
g z
o 5 = = =
= < S O
[
|
Khoi dix liéu (ODU)
Khdi giao van (OTU)
g OCh -
= 2 =
T - I =
= @ Doan ghép quang (OMSn) -
.
y x N>
5 Poan truyen dan quang (OTSn)
v
OTM-0 WDM OTM-n
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Hinh 1.8: Anh xa céc kiéu dir liéu khac nhau trén OTN vao WDM

Mang OTN sur dung cong ngh¢ DWDM nhu mét phuong tién truyén tai, co thé
truyén trén cac kénh quang nhd qua trinh déng gbi khung vao mot khdi truyén tai quang.
Trong trudng hop ndy, b két ndi chéo quang co thé cho tin hiéu di qua cho du n6 khong
cung cip céc chirc ning OA&M dé lién két véi mét OTU cia mang truyén tai quang.

1.5 Mot s6 diém ndi bit ciia mang truyén tai quang

1.5.1 Pé tré dwoc dam bdo va rit thip

Do tré mang 1a tong hop cac loai do tré xdy ra trong qué trinh truyén tin hiéu
trén mang. Do tré trong qua trinh truyén c6 nhiéu ngudn, bao gom cac yéu t6 khac
nhau doc theo mot tuyén duong va chinh phuwong tién truyén dan.

Do tré trén soi quang duoc quyét dinh boi tbe do anh sang truyén qua soi quang do
va khoang cach ma tin hiéu truyén di. Céc thiét bi quang tir doc theo tuyén soi quang - bao
g0m bd khuéch dai soi quang va bd chuyén mach 16p quang tr - mdi thiét bi déu thém do
tré cho qua trinh truyén, nhung né 14 t6i thiéu, dugc do & 5 ns trén mdi thiét bi.

Ngoai 16p quang tir, yéu cau xir Iy 16p cao hon trong truyén dan quang cho cac
chtrc ning bao gom OAM, ghép kénh, sira 16i va chuyén mach.

La mot giao thirc 16p 1, OTN can it mao dau ciing nhu do tré nho hon rat nhiéu
so voi cac giao thirc mang IP 16p 2 va 16p 3. Chuyén mach 16p 1 cung cap do tré thap
hon t&i 1.000 1an so véi chuyén mach 16p 2 hodc b dinh tuyén 16p 3 ma van dam
bao hiéu suit téc d6 duong truyén day du.

Ngoai do tré thap, OTN con cung cap do tré nhat quan cao trén céc toc do dir
lidu khac nhau, cling nhu tinh nhat quan cao trén cac giao thirc khach khac nhau,
chang han nhu Gigabit Ethernet hoic Fibre Channel.

Ngoai d6 tré mang trong qua trinh truyén, su thay doi do tré 1a mot yéu t6 quan
trong khac ma cac nha khai thac phai xem xét khi cung cap dich vu.

Céac mang TDM (bao gdm cac mang Sonet/SDH va OTN) tao ra do tré c¢6 dinh

trong qua trinh truyén, diéu ndy ciing duoc dam bao cho cac nha khai thac va khach hang.
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Do tré dugce dam bao va co thé du doan duoc rat quan trong ddi voi cac dich
vu gia tri cao, chang han nhu kénh thué riéng va d6i voi mot sb tng dung nhat dinh,
ching han nhu video. Nguoc lai, mang géi 16p 2 (Ethernet) va 16p 3 (IP) khong chi
c6 d tré 16n hon, do xir Iy nhiéu hon, ma do tré ciing khong thé doan trude duoc.

Su thay ddi vé do tré 13 mot van dé trong cadc mang chuyén mach goi, dac bi¢t
1a trong thoi gian luu lwong cao diém, trong thoi gian d6 do tré c6 thé ting 1én 10 lan
dén 100 1an so v6i thoi gian luu lugng thap.

1.5.2 Khd ndang mo réng cao voi bang thong ddam bdo

Hai khia canh chinh khién OTN c6 kha ning mé rong cao khi so sanh véi
Sonet/SDH. Pau tién lién quan dén truyén dir liéu ¢ téc do 100G. Trong khi ca hai
tiéu chuan Sonet/ SDH va OTN déu ton tai ¢ tbe d6 dit liéu 2,5G, 10G va 40G, khong
¢6 tiéu chuan 100 Gbit/s cho Sonet/SDH. Trong hai giao thirc, chi c6 OTN da dugc
chuan hoa véi tbe do truyén tai 1én dén 100 Gbit/s (ITU-T OTUA4).

Thir hai, tin hiéu OTN chay trén cac budc song DWDM, vi vay OTN c6 thé
mo rong & mitc DWDM. Piéu nay 1am cho OTN phu hop véi cac tmg dung bang
thong cao ciling 14 cac Gmg dung phat trién cao. Pi véi cac tng dung nay, khi nhu
cau bang thong ting 1én, cac nha khai thac c6 thé nhanh chong nang cap dung lugng
bang cach thém mot bude séng bd sung dua trén hé théng OTN hién co.

Ngoai kha ning mo rong, mot lgi ich bd sung cia OTN la bang thong dugc
dam bao. La mot giao thire dinh huéng két ndi, OTN ciing cung cip biang thong dam
bao cho khach hang cubi cling, c6 nghia 1a khach hang dit dich vu 10 Gbit/s qua mang
OTN s¢€ luon nhan duoc tin hiéu 10 Gbit/s.

Diéu nay c6 thé dic biét quan trong dbi v6i khach hang str dung duong day
riéng va ddi véi khach hang ban budn dang tra tién cho mot lugng dung lugng di
dinh va can duoc dam bao rang ho s& luén nhan duoc chinh xac nhitng gi ho dang tra.

1.5.3 Tinh bao mdt cao

Hai khia canh lam cho OTN tr¢ thanh mdt sy phu hop 1y tuong cho cac nha
khai thac yéu cau bao mat cao. Pau tién, OTN qua DWDM cho phép cac nha khai
thac danh toan bo kénh/budc song cho khach hang ca nhan. Do do, mot khach hang
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cudi c6 thé dat tat ca luu lwong cia ho trén mdt budc song riéng (hodc nhiéu budc
song riéng) ma khong can chia sé dung luong voi nhitng khach hang khac.

Loi ich bao mat thtr hai cua OTN 1a ma hoa 16p 1. Ma héa 16p 1 bao mat dix
lidu khi no di chuyén gitta cac vi tri cudi, chang han nhu giita hai trung tim dit liéu
hodc gitra trung tam dir li¢u va vi tri doanh nghiép.

Diéu nay 1a do trong tai duoc mi hoa cia khung OTN 16p 1 chira tat ca thong
tin vé tai trong va tiéu dé ctia moi 16p dang duogc truyén qua budc song do.

Ma hoéa 16p 1 ciing c6 loi ich 1a do tré cuc thap so vdi cac k¥ thuat ma hoa 16p
cao hon. M4 héa IPsec ting thém d6 tré tham chi 16n hon, dugc do bang ms - do tré
I6n hon khoang 10.000 14n so véi ma hoa OTN.

1.5.4 Chuyén déi mang linh hoat

Cubi cung, chuyén d6i mang linh hoat 13 mét trong nhiing yéu cau quan trong
nhat d6i voi bat ky du an hién dai hoa mang Sonet/SDH ndo. Néu qua trinh chuyén
d6i khong duogc thuc hién can than, dich vu sé& bi gian doan do khéng twong thich giira
mang m&i va mang Sonet/SDH cii. O day, két cdu chuyén mach da nang MS-OTN
cung cip mdt loi thé bang cach cho phép chuyén d6i tirng phan tir Sonet / SDH cil.

Thiét bi MS-OTN c6 thé hd trg tit ca cac dich vu Sonet / SDH va c6 thé phu
hop v6i mang Sonet/SDH cii ma khong yéu cau thay d6i cac phan khac.

Nguoc lai, viéc chuyén doi dua trén IP va c&c thiét bi goi khéac lai phic tap hon.
Trong nhimg truong hgp nay, mot mang goéi méi phai duge xay dung trude khi dién ra
qua trinh giam tai Sonet/SDH, yéu cau thém sb luong soi quang va dung lugng cho cac
phan méi va gy ra rai ro vé gian doan va cham tré dich vu.

Mot s6 nha cung cap d& xuét Iyra chon thir ba - mot mang hdn hop bao gdm ca thiét
bi SDH va céac phan tit OTN duoc chuyén mach riéng biét. Tty chon nay dugc dé xuét boi
cac nha cung cip khong c6 kha nang da dich vu trong hé thong OTN cua ho. Tuy nhién,
kién trlic nay ciing 1am ndy sinh cac van dé tuong thich giita mang mé&i va mang cii.

Kha ning chuyén d6i mang linh hoat cia OTN thé hién tir cai nhin vé bn nha

khai thdc mang tlr cdc khu vuc khac nhau trén thé gidi phai d6i mat voi nhiéu thach
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thirc khac nhau voi mang SDH cii ctiia ho va cudi cung da chon OTN dé hién dai hoa

SDH cua ho. [12]

Bang 1.2: Mt s6 vi du vé hién dai héa SDH

Nha mang

Thach thire va yéu ciu

Lgi ich cua OTN

America

Thiét bi SDH tir hon 10 nha cung
cip, voi mot so thiét bi di hét
tudi tho. Hé théng tai nguyén da
hon 20 nam va khdng chinh xac
30%. Nha diéu hanh ciing da hét
khong gian CO.

Chuyén sang OTN da dich vu,
nha diéu hanh co6 thé giam opex
20% va giam khong gian CO
40%. Nha diéu hanh ciing cai
thién thoi gian khéi phuc mang va

don gian héa quy hoach mang.

India

S6 thué bao 3G ngady cang ting
nhanh, nhung mang SDH cii khong
thich hop cho viéc di chuyén 3G /
LTE. SDH yéu cdu opex cao, sb
lwong 16n sgi va cung cap bang

thong han ché.

Nha diéu hanh d3 giam capex
xuéng 55 phan trim va mdi phan
don 1& dugc cap bang thong doc
quyén khong anh huéng dén céac

phan khac.

Europe

Mang luéi cac thiét bi SDH cil,
sap hét tudi tho, thuong xuyén bi
161, thiéu phu ting thay thé va tiéu
thu nhiéu dién niang. Mang SDH
cii cung cap khong di bang thong
cho cac yéu cau ting truong va

qua ton kém.

OTN da dich vu tiet kiém 70%
khong gian san CO va giam 60%
dién nang ti€u thu so v4i mang
SDH cii. Ngoai ra, chi can 10%
dau tu mang SDH ban dau dé cap
nhat mang véi OTN da dich vu.

Europe

Hon 9.000 bo thi€t bi SDH tur
nhiéu nha cung cdp va phan 16n
trong s6 d6 da hon 10 nam tudi.

Nha diéu hanh phai déi mat voi

Di chuyén sang OTN da dich vu
da tiét kiém hon 35% trén ca
capex va opex so voi mang ké

thira. Nha diéu hanh ciing ting
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hoat dong cao, ti€n thué cao, ti€u | cong suat va kha nang mé rong,
thu dién ndng cao va hi€u suat | nang cao tinh kha dung cua dich

OAM thép. vu va cai thién hi¢u qua OAM.

KET LUAN CHUONG

Chuong 1 trinh bay nhitng ndi dung tong quang nhat vé mang truyén tai quang
(OTN). Mang truyén tai quang dugc cau trac thanh cac 16p, mbi 16p c6 mot chirc
nang cu thé khac nhau. Viéc phan 16p nhu vy gitp qua trinh trién khai, giam sat, bao
quéan bao dudng mang thuc hién thuan tién va dé dang hon.

Tir ma FEC duoc dung trong OTN ciing 13 mot bude tién quan trong so s6i
SDH, FEC 13 mét k¥ thuat khong thé thiéu trong cac hé thong thong tin quang téc do
cao, dugc ap dung ¢ giai doan trudce khi truyén tin hiéu va sau khi nhan tin hi¢u. Phia
phat, dit li¢u dugc chén thém mot phén thong tin c6 chtra ma tor ma FEC sau d6 dugc
dong goi va gui di; phia thu nhan dit liéu bao gdm dit liéu ngudi dung va tir ma FEC,
tir ma FEC duoc giai ma hoa dé thu nhan dir liéu gc khong c6 15i.

Moi ludng dit liéu dén va di (SINK va SOURCE) trong mang déu nhét thiét
phai duoc giam sat. Giam sat két ndi Tandem cho phép nha cung cap mang giam sat
céc 151 ciia chinh ho trong timg két ndi trong mang. Diéu nay gitp cho viéc phan trach
nhiém ctia cdc nha cung cip mang duoc 13 rang.

Hién tai, truyén thong bing rong dang 1a xu thé phat trién cta vién thong thé
gidi. Viée tao ra cac dudng truyén dir liéu véi toc do cao dong thoi tich hop nhiéu
loai dit liéu dé truyén tai trén mang lam cho OTN gin bo mat thiét v6i cong nghé
WDM. OTN ding WDM nhu mét phuong tién truyén tai cac tin hiéu téc do cao do
minh tao ra.

Sy ra doi va phat trién ctia mang truyén tai quang da giai quyét duoc cac van
dé ca vé kinh té 1an co s ha tang mang clia cdc nha cung cdp mang. Trudc sy han
ché cua thé hé SDH, OTN ra doi gitp cho cac nha mang khong nhitng nang cao chat
lugng dich vy, giam chi phi trong duy tri hoat dong cua mang ma con cai thi¢n hiéu

qua cua cong tac bao quan, bao dudng mang ctia minh.
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CHUONG 2
CAU TRUC KHUNG TiN HIEU TRONG OTN

2.1 Céu tric tin hiéu co ban
Cau truc tin hiéu co ban duoc thé hién nhu hinh 2.1.[9, tr.18]

Clients (STM-n, ATM., IP, Ethernet, OTN ODUKk)

OPUk
ODUKP
ODUk <
ODUKT
OTUKV | OTUk OTUKV OTUKk
Och Ochr
OMSn
OPSn
OTSn
OTM-n.m OTM-0.m, OTM-nr.m
Giao dién OTM voi Giao dién OTM véi
chitc nang day du chirc nang rit gon

Hinh 2.1: Céu tric tin hiéu OTN co ban

2.1.1 Céu trirc Och

Lop kénh quang xac dinh trong khuyén nghi G.872 14 c4u tric tiép theo trong cac 16p
mang dé hd tro quan Iy mang va cac chiic ning giam sat dinh nghia trong khuyén nghi G.872:

Kénh quang véi chire ning diy du (OCh) hoic chirc ning rit gon (OChr) , duogc lya
chon cung cap thong sudt cac két ndi mang giira céc diém khoi phuc 3R trong OTN.

Khéi truyén tai kénh quang chuan héa chirc ning hoic hoan toan
(OTUk/OTULV) cung cap giam sat va trang thai tin hiéu cho truyén tai giira cac
diém khéi phuc 3R trong OTN.

Khéi dit liéu kénh quang (ODUK) cung cap :
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- Giam sat két nbi tandem ( ODUKT)
- Giam sat duong 1én két dau cudi- ddu cudi (ODUKP)

- Pap tng céc tin hiéu khach hang qua khdi tai tin kénh quang (OPUK).

2.1.2 Céu triic chirc nang ddy di OTM-n.m

OTM-n.m (n > 1) chira cac 16p sau day:

- Poan truyén dan quang (OTSn).

- Poan kénh quang (OMSn).

- Kénh quang chirc ning day du (OCh).

- Khéi truyén tai quang chuan hoa chic ning hoic hoan toan (OTUk/OTUKV)

- Khéi dir liéu kénh quang (ODUK).

2.1.3 Céu triic chirc ndng rit gon OTM-nr.m va OTM-0.m

OTM-nr.m va OTM-0.m chtra cac 16p sau day:

- Poan vat 1y quang (OPSn).

- Kénh quang churc nang rut gon (OChr).

- Khdi truyén tai kénh quang chuan héa chirc ning hodc chuan héa hoan toan
(OTUK/OTUKV).

- Khéi dir liéu kénh quang (ODUK).

2.2 Ghép tin hi¢u va anh xa trong OTN

Hinh 2.2 trinh bay tuong quan giita cic phan tir cau tric thong tin khac nhau

va md ta cu trac ghép kénh va anh xa cho OTM-n.[7, tr.16-17]

Null
x14OPUCnh |« PRBS
1 N
OTUCN [+ ODUCn< | <10n (%) D(Q)CD auén
xIOPUCH [ <200 ropTUCh.L < ODUL
x10n <«— ODU2

A

ODTUCN2 | 5DU%e
ODTUGCn| x[2.5n
PT=22 |°

ODTUCN.8 [« 0ODU3

1 opTUCH.20}« ODU4
IODTUCn.ts |<— ODUflex

A

A




17

Null
. A&opuso < PRBS
X A A
OTU50 [«—0ODU50 " boc quyén
<Nopuso |2 x40 IopTUs0.1 [+ ODUO
x20 I5pTUs0.2 € OPYL
ODTUGS0| & < ODU?
PT=21 ODTUS0.8 [3~ S5
x1  I5DTU50.31 [« 0DU3
40/ts
\ )<L ODTUS0.ts |« ODUflex
Null
" yopuzs < PRBS
OTU25 [«—0ODU25 v}\ Poc quyen
PU25 &L
*HOPUZ5 x20_ I5DTUZ25.1 |«0DUO
x10
ODTUGS ODTU25.2 ODU1
PT=21 |« *2  I5pTU258 88856
x[20/ts
_ODTU25.ts ODUflex
dén ODUCn —___
AN 1 1 Tin hi¢u khach hang
L1ODU4 |+ oPU4 |¢
OTU4[V]
) x1 x1 N x80 ODUO
A ODUA4 |« OPU4 [« ODTU4.1
dén ODUCn oDTUGH x40 ODTU4.2 ODU1
«10 ODU2
PT=01 5 ODTU4.8 ObUze
- ODTU4.31}¢— ODU3
, BT 041 le— obufiex
dén ODU4, ODUCn
AN 1 1 Tin hi¢u khach hang
X
&ODU3 < OPU3 &
OTU3[V]
A x1 x1 x16 ODUL
2 ODUS3 |« OPU3 |« ODTU13
. 4
dén ODU4, ODUCn obTUGS X32 ODTU23 ODU2
X
PT=21 . ODTU3.1 OoDU0
x1 - ODTU3.9 ODU2e
Y, x[32/ts] ODTUS3.ts ODUflex
)
ODTUG3 16 ropTUL3 OoDU1
| P x4 [5DTU23 ODU2




18

£ x1 Tin hi¢u khach hang
dén ODU3, 4, ODUCn «—0ODU2¢ |« OPU2e |«
dén ODU3, 4, ODUCn
AN 1 1 Tin hi¢u khach hang
X
U ODU?2 |« OPU2 |&
OTU2[V]v\
Hopuzj« 2L Mopuz ¢4 N2 TopTUL2 ODU1
£ ODTUG2 | «s8
dén ODU3, 4, ODUCn <><_-<_ODUO
PT=21 -~ ODTU2.1
x| 8/ts
\ ) ODTU2.ts ODUflex
x1 )
OF[,)TnggZ x4 [5DTULZ oDU1
dén ODU2, 3, 4, ODUCn —
;ﬁ ODU1 < x1 oPUL <><;|_ Tin hiéu khach hang
OTU1[V]
\ 2
_dlopuile x1 Fopur &L OFE’Tnggl ** { ODTUOL [«———0DUO

dén ODU2, 3, 4, ODUCn

dén ODUI, 2, 3, 4, ODUCne—| 0pU0

dén ODU2, 3, 4, ODUCn «—0ODUflex

Ghép

<1 <1 Tin hiéu khach hang
< OPUO
x1 «1 Tin hi€u khach hang
PUflex
Anh xa

*) HO trg ghép lén dén 10n tin hiéu ODUk (k=0,1,2,2¢,3,4,flex thanh mét OPUCn

Hinh 2.2: Céu tric ghép va 4nh xa tin hiéu trong OTN

Tir hinh 2.2 thdy rang mét tin hiéu may khach (khong phai OTN) duoc anh xa
vao mot OPU. Tin hi¢u OPU nay dugc anh xa vao ODU tuong ting. Tin hiéu ODU
nay dugc anh xa vao tin hiéu OTU [V] duoc lién két hodc vao ODTU. Tin hiéu ODTU
nay dugc ghép thanh nhém ODTU (ODTUG). Tin hiéu ODTUG duogc anh xa thanh

OPU. Tin hiéu OPU nay dugc anh xa vao ODU tuong tng.
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OPUk (k = 0,1,2,2¢, 3,4, flex, 25,50) 1a cac cAu tric thong tin giéng nhau,
nhung véi cac tin hiéu may khach khac nhau. OPUChn ¢6 céu triic thong tin khac véi
OPUK; céu triic thong tin OPUCn bao gdm n ciu trac thong tin cia OPU trong khi
OPUK thé hién duy nhat mét cau trac thong tin OPU.

Tin hi¢u may khach hodc nhom don vi nhanh dir li¢u quang (ODTUG) dugc anh xa
vao OPU. OPU duoc anh xa thanh ODU va ODU duoc anh xa thanh OTU. Téc d cac dang
tin hiéu trong hinh 2.2 duoc khuyén nghi trong G.709/Y.1331 [7, tr.18-20].

Qué trinh ghép tin hiéu thyc hién trén 2 mién dién va quang thé hién qua hinh 2.3.

SDH/ Eth/GE/ Kénh Lép khach
SONET FDDI ATM IP/IMPLS 10GE A hang
Anh xa
2.5G/10G/40G
=
g
(4x3808) Tai trong ODUk o
(4x16) ] i -
ObUK Ghtp ODVK (4x256) Lép =
OTUK (Tom FEC ODUK/OTUK
OH
Téi trong OTUk
< Chuvén déi E/O %_
Och ’
-~ OH Tai trgng Och Lép Och
Anh xa Och (WDM)
g =
Zi| oms . . &>
Cr1 Téi trgng OMS LépOMS =
< OH o
=
”
J\/I_ =
()
T OOLS Tai trong OTS Lép OTS

Truyén déin va khuéch dai tin

hi¢u da ghép

Hinh 2.3: Phén I6p ghép tin hiéu trong OTN

2.3 Cau tric khung tin hiéu OPUk

2.3.1 Ciu trisc khung tin higu
Céu tric khung OPUk (k=0,1,2,2¢,3,4.flex,25,50) dugc thé hién trong hinh 2.4. [9, tr.21]

Cot
Hang\_ 15 16 17 3824
1 ot
=
A
2 o X -
= Vung tai trong OPUk
3 = (4x3808 bytes)
3
4 =
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Hinh 2.4: Céu tric khung tin hiéu OPUk
Khung OPUk dugc t6 chirc gdm 4 hang va 3810 cot. Gom 2 phan chinh:
- Phin mao dau OPUk gdm 4 hang va 2 ¢ot (15,16)
- Phn tai trong OPUk gdm 4 hang va 3808 cot (cot 17 dén 3824)
2.3.2 Mao diu OPUk

Vi tri cac byte mao dau OPUK thé hién trong hinh 2.5.

Cot
Hang 15 16 17 18 3824

1 |RES| JC

2 |RES| JC

3 |RES| JCJ

N
4 |PsI \QO PJE\

OPUKOH \ oS OPUk payload (4x3808)
2 PT 12 34 5¢6 7 8
‘ RES Reserved JC

255

Hinh 2.5: Vi tri cac byte mao diu OPUk

2.3.2.1 Pinh danh cau tric tai trong (PSI)

Tin hiéu PSI gdm 256 byte duoc cin chinh véi da khung ODUK ( PSI [0] hién dién
6 vi tri da khung ODUk 0000 0000, PSI[1] & vi tri 0000 0001, PSI [2] & vi tri 0000 0010,...).
PSI [0] chtra 1 byte tai trong. PSI [1] dén PSI [255] x4c dinh loai 4nh xa va loai ghép chudi
o cho tai tin.

2.3.2.2 Loai tai trong (PT)

Tin hi¢u loai tai trong dinh nghia boi 1 byte dugc xac dinh trong byte PSI [0] cia ma
dinh danh cu tric trong tai dé chi ra cac thanh phﬁn clia tin hiéu OPUk. Cac diém ma duoc
xac dinh trong bang 2.1. [7, tr.77-78]
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Bing 2.1: Piém mi loai tai trong

MSB LSB M4 Hex cor s
1234 5678 | (Ghichi1) Giai thich
0000 0001 01 Anh xa thir nghiém (Ghi chu 3)
0000 0010 02 Anh xa tin hiéu CBR khong ddng bo.
0000 0011 03 Anh xa tin hiéu CBR d6ng bd bit.
0000 0100 04 Khong diing (Ghi chi 2)
0000 0101 05 Anh xa GFP
0000 0110 06 Khoéng ding (Ghi chi 2)
Anh xa 1000BASE-X vao OPUO
0000 0111 07 Anh xa 40GBASE-R vao OPU3
Anh xa 100GBASE-R vao OPU4
0000 1000 08 Anh xa FC-1200 vao OPU2e
0000 1001 09 Anh xa GFP vao tai trong OPU2 m& rong (Ghi chi 5
0000 1010 0A Anh xa STM-1 vao OPUOQ
0000 1011 0B Anh xa STM-4 vao OPUO
0000 1100 0C Anh xa FC-100 vao OPUO
0000 1101 0D Anh xa FC-200 vao OPU1
0000 1110 OE Anh xa FC-400 vao OPUflex
0000 1111 OF Anh xa FC-800 vao OPUflex
0001 0000 10 Dong bit ¢6 anh xa thoi gian (octet)
0001 0001 11 Dong bit khong c6 anh xa thoi gian
0001 0010 12 Anh xa IB SDR vao OPUflex
0001 0011 13 Anh xa IB DDR vao OPUflex
0001 0100 14 Anh xa IB QDR vao OPUflex
0001 0101 15 Anh xa SDI vao OPUO
0001 0110 16 Anh xa (1.485/1.001) Gbit/s SDI vao OPU1
0001 0111 17 Anh xa 1.485 Gbit/s SDI vao OPU1
0001 1000 18 Anh xa (2.970/1.001) Gbit/s SDI vao OPUflex
0001 1001 19 Anh xa 2.970 Gbit/s SDI vao OPUflex
0001 1010 1A Anh xa SBCON/ESCON vao OPUO
0001 1011 1B Anh xa DVB_ASI vao OPUO
0001 1100 1C Anh xa FC-1600 vao OPUflex
0001 1101 1D Anh xa FlexE Client vao OPUflex
0001 1110 1E Anh xa FlexE aware (partial rate) vao OPUflex
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MSB LSB Ma Hex cae

1234 | 5678 | (Ghicha1) Giai thich

0001 1111 1F Anh xa FC-3200 vao OPUflex

0010 0000 20 Cau trac ghép kénh ODU chi hd trg ODTUjk
(chi AMP)
Céu trac ghép kénh ODU hd trg ODTUk.ts

0010 0001 21 hoic ODTUk.ts vda ODTUjk (c6 kha ning
GMP) (Ghi chu 6)

0010 0010 9 céu trac %{hép kénh ODU hd trg ODTUCh.ts
(c6 kha nang GMP)

0011 0000 30 Anh xa 25GBASE-R vao OPUflex

0011 0001 31 Anh xa 200GBASE-R vao OPUflex

0011 0010 32 Anh xa 400GBASE-R vao OPUflex

0011 0011 33 Anh xa 50GBASE-R vao OPUflex

0101 0101 55 Khoéng dung (Ghi chi 2)

0110 0110 66 Khoéng dung (Ghi chi 2)

1000 XX XX 80-80F M3 danh riéng dé sir dung doc quyén (Ghi chti 4)

1111 1101 FD Anh xa tin hiéu thir nghiém NULL

1111 1110 FE Anh xa tin hiéu thr nghiém PRBS

1111 1111 FF Khoéng dung (Ghi chi 2)

Ghi chl 1 - Con lai 197 mé dy phong dé tiéu chuan héa qudc té trong tuong lai.

Ghi cha 2: Cac gia tri nay bi loai trir khoi tap hop cac diém ma c6 san. Cac mau bit
nay hién dién trong cac tin hi€u bao tri ODUk hodc dugc sur dung dé dai dién cho cac
loai may khach khong con duoc h tro.

Ghi chd 3: Gia tri "01" chi dugc sir dung cho cac hoat dong thir nghiém trong truong
hop ma anh xa khong dugc xac dinh trong bang nay.

Ghi chti 4: 16 gia tri ma nay s& khong duoc tiéu chuan hoa thém.

Ghi cht 5 - B6 sung 43 (2008) cho loat Khuyén nghi G ctia ITU-T chi ra rang 4nh xa
nay dugc khuyén nghi sir dung loai tai trong 87.

Ghi cht 6 - Thiét bj hd tro ODTUKk.ts cho OPU2 hodc OPU3 phai twong thich véi
thiét bi ma chi hd trg ODTUjk. Thiét bi c6 kha nang ODTUK.ts s& phat PT =21 ma
nhéan dugc PT = 20 tu phia dau xa s& dao sang trd lai PT = 20 va hoat dong chi
trong ché d6 ODTUjk (tham khao G.798)

2.3.3 Anh xa tin hiéu CBR2G5, CBR10G, CBR40G vao OPUk
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Anh xa khong dé)ng bo cua tin hicu CBR2G5, CBR10G hoac CBR40G thanh
OPUK (k = 1,2,3) c6 thé duoc thyc hién (Hinh 2.6). Dung sai toc do bit i da gitta OPUk
va dong ho tin hiéu may khach c6 thé dugc dap ing boi so d6 anh xa nay 1 + 65 ppm. Véi
dung sai tc do bit 13 + 20 ppm cho dong hé OPUK, dung sai toc do bit ctia tin hiéu may
khach c6 thé 13 + 45 ppm. [7, tr.84-87]

Cot
Hang 15 16 17 18 3824

1 |RES| JC

2 |RES] JC

3 [RES| 3cd

4 |PsiJNJo|PI0

\ OPUK payload (4x3808)

OPUKOH
2 PT 12 3456 7 8
PSI
RES Reserved JC
255

Hinh 2.6: Anh xa tin hiéu CBR2G5, CBR10G hoic CBR40G vao OPUk

Mao dau OPUK cho cac qua trinh 4nh xa bao gdm 01 byte PSL, 03 byte RES, 01 byte
NJO va 03 byte JC.

Céc byte JC bao gom 2 bit JC va 6 bit RES. Tai trong OPUK cho cac anh xa niy bao
g0m 4x 3808 byte, ké ca mot byte PJO.

Qué trinh 4nh xa khong dong bo va dong b bit tao ra JC, NJO va PJO twong tmg
theo Bang 2.2 va Bang 2.3. Qua trinh gidi thich anh xa JC, NJO va PJO theo Bang 2.4.

Bang 2.2: Tao JC, NJO va PJO biing quy trinh dnh xa khong dong b

JC NJO PJO

00 Byte chén Byte dir liéu
01 Byte dir liéu Byte dir liu
10 Khong tao lap

11 Byte chén ] Byte chén

Bing 2.3: Tao JC, NJO va PJO bing quy trinh dnh xa dong b bit
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JC NJO PJO

00 Byte chén Byte dir li¢u
01

10 Khong tao 1ap

11

Béng 2.4: Giai anh xa JC, NJO va PJO

JC NJO PJO

00 Byte chen Byte dir liéu

01 Byte dir li¢u Byte dir li¢u
10 (note) Byte chen Byte dir liéu

11 Byte chén Byte chén

Gia tri chira trong NJO va PJO khi chiing dugc st dung lam byte chen 1a 0. Phia
thu duoc yéu cau bo qua gié tri chira trong cac byte nay.

Tin hi€u OPUk cho anh xa khong déng bo duoc tao tur déng hd noi, doc 1ap voi tin
hi¢u may khach CBR2GS5, CBR10G hodac CBR40G. Tin hiéu CBR2GS5, CBR10G,
CBR40G duoc anh xa vao OPUk béng cach sur dung mét so dd chén duong/am/zero (pnz).

DPdng hd OPUk cho anh xa dong bd duoc lay tir tin hiéu may khach CBR2GS3,
CBR10G hoac CBR40G. Tin hi¢éu CBR2G5, CBR10G hoac CBR40G dugc anh xa vao
OPUk ma khong str dung kha nang chen trong khung OPUk: NJO chira byte chén, PJO
chtra byte dit lidu va tin hi¢u JC dugc ¢ dinh thanh 00.

2.3.3.1 Anh xa tin hiéu CBR2GS5 vao OPU1

Cac nhom gom 8 bit ké tiép (khong nhat thiét phai 13 mot byte) cia tin hiéu
CBR2G5 dugc anh xa thanh mot byte Dit liéu (D) cia OPU1 (Hinh 2.7). Mai khung OPU1

c6 thé thuc hién chén 4m hodc chén duong.

Hinh 2.7: Anh xa tin hi¢u CBR2G5 vao OPU1

2.3.3.2 Anh xa tin hiéu CBR10G vao OPU2
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Cac nhom gom 8 bit ké tiép (khong nhat thiét phai 13 mot byte) cia tin hiéu
CBR10G dugc anh xa thanh mét byte Dit liéu (D) cia OPU2 (Hinh 2.8). 64 byte chén cb
dinh (FS) dugc thém vao céac cot tir 1905 dén 1920. Mdi khung OPU2, c6 thé thue hién

25

15 16 17 18 3824
Blol bl Db 3805D D
0: L]

A l1lo]|l DI|D 3805D D
D: Lanw ]

BAlo| D]|D 3805D D
D: Lanw ]

5819 |D 3805D D
o prd [a ¥

chén duong hodc chén am.

Cac nhom gom 8 bit ké tiép (khong nhat thiét phai 13 mot byte) cia tin hiéu
CBR40G duoc anh xa thanh mot byte dit liéu (D) cia OPU3 (Hinh 2.9). 128 byte chén cb
dinh (FS) duoc thém vao cac cot 1265 dén 1280 va 2545 thanh 2560. Mdi OPU3, c6 thé

< W0 o — <t
o O Al N [
Lo (o] N~ D O (o] ()] oC
— — — — — — o
i |9 118 x 16D 16FS 119 x 16D
i |9 118 x 16D 16FS 119 x 16D
wn
i | Q 118 x 16D 16FS 119 x 16D
5| S| S |15D+117x16D | 16FS 119 x 16D
o zZ [l

Hinh 2.8: Anh xa tin hiéu CBR10G vao OPU2
2.3.3.3 Anh xa tin hiéu CBR40G vao OPU3

thue hién chén duong hodc chén am.

<t 0 o i S W0 [ b <

o o~ 8§ & & & D o B8 &

— — — — — — N N N N ™
1 g S 118 x 16D 16FS 79x 16D 16FS 79 x 16D
2 g S 118 x 16D 16FS 79x 16D 16FS 79 x 16D
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3 @ S) 118 x 16D 16FS 79x 16D 16FS 79 x 16D
ma el le)
41 21 2| 2| 15D+117x16D | 16FS 79x 16D 16FS 79 x 16D

Hinh 2.9: Anh xa tin hiéu CBR40G vao OPU3

2.4 Cau tric khung tin hiéu ODUk

2.4.1 Cau truc khung tin hiéu
Cot
Hang\ 1 14 15 3824
1

Vung tai trong OPUk

2 (4x3810 bytes)

; Mao dau ODUk

4

Khu vue danh cho FA va mao ddu OTUk
Hinh 2.10: Cau triic khung ODUk

Khung ODUK (k=1, 2, 2e, 3, 4, flex) dugc t chirc gdm 4 hang va 3824 cot gdm:
-\iing OTUK gdm cot 1 dén 14 ctia hang 1 ding cho dong chinh khung va mao dau OTUK.
- Ving mao dau ODUk gdm c6t 1 dén 14 tir hang 2 dén hang 4.

- Ving tai trong OPUKk gdm cot 15 dén 3824 cua 4 hang.

Thong tin ODUK OH duoc thém vao trong tai théng tin ODUk dé tao ODUk. N6 bao
2om thoéng tin dé bao tri va cac chitc ning hoat dong dé hd tro cac kénh quang. ODUk OH bao
20m céc phan danh riéng cho quy trinh dau cudi ODUK va séu cap do gidm sat két ndi tandem.

2.4.2 Mao diau ODUk

Vi tri mao dau cia ODUK [7, tr.63-75]duoc thé hién trong hinh 2.11, 2.12 va 2.13.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1
Frame alignment overhead OTU overhead
2 OPU
RES EXP | TCM6 TCM5 TCM4 | EXP | gverhead
TCM3 /| TCM2 TCM1 PM EXP
PMVa

TCM APS/PCC | Céu trac khung ODU thit 1 trong ODUk va ODUCn

RES RES Céu trac khung ODU th 2 ...n trong ODUCn
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15

16

31

32

63

15
16

31
32

63

GCC1 GCC2 RES
Hinh 2.11: Mo diu ODUK
PM. PM#1 PM#2 téin
1 2 3 1 2
TTI BIP-8 RES BIP-8
112 3|4|l5]|6]|7]8 11213 7
SAPI
BEI é STAT BEI RES
DAPI PMva TCM
Nha diéu 1|2|3|4|5]|6]|7]S8
hz‘mhvcu §_
the =
Hinh 2.12: Mao dau giam sat dwong din ODU
TCMi, TCMi #1 TCMi #2 téi n
1 2 3 1 2
TTI BIP-8 RES BIP-8
112|3|4|5]|6]|7]s8 11213 7
SAPI
BEI é STAT BEI/BEIA RES
DAPI PMva TCM
Nha diéu 1|2|3|4|5]|6]|7]S8
hanh cu dlN]le|<] vl ©
thé S|IS|IS[(5]|15] s
ololalal ol o
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Hinh 2.13: Mao diu giam sit két ndi tadem ODU

2.42.1 Cac byte mao dau giam sat dudong din cta cia ODUk

2.4.2.1.1 Mao dau nhan dang déu vét (TTI)

Pé giam sat doan, mao dau TTI chi c6 1 byte duoc dinh nghia dé truyén tai cac tin
hi¢u TTI c6 64-byte quy dinh tai muc 15.2 hoac ITU-T G.7714.1.

ODUk va ODUCn chi chira mot mao dau ODU TTIL

Tin hiéu TTI 64-byte duoc dong bd voi da khung ODU va truyén 4 1an cho mdi da
khung. Byte 0 cta tin hiu TTI 64-byte phai c6 mét tai cac vi tri 0000 0000 (0x00), 0100
0000 (0x40), 1000 0000 (0x80) va 1100 0000 (0xCO0) cta da khung ODU.

2.4.2.1.2 Stra 16i xen k& chin 1¢ (BIP-8)

bé giam sat duong dan, tin hiéu BIP-8 mot byte dugc xac dinh trong mao dau ODU
PM. Byte nay cung cip ma parity-8 (BIP-8) xen k& bit. M&i ODU BIP-8 dugc tinh todn
trén co so cac bit trong khu viee OPU (cot 15 dén 3824) cua khung ODU i va dugc
chén vao vi tri mao dau ODU PM BIP-8 trong khung ODU i+2 (Hinh 2.14).

1415 ===m-m - mmmmee oo 382
1

g 2 = OPUK

« o

I 3 o
4 » BIPS8
1

o

a ©

E 3 =

Lo
1

N

T

a ©

£ 3 it

oy

Hinh 2.14: Tinh toan BIP-8 ODUk PM

ODUK chtra mot mao diu ODU PM BIP-8. ODUCn chita n méo dau ODU PM
BIP-8, dugc danh s tir 1 dén n (BIP-8 # 1 d¢én BIP-8 #n).
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2.4.2.1.3 Chi thi phan hdi sy ¢6 (BDI)

Dé giam sat dudng dan, tin hiéu BDI chi sir dung 1 bit. BDI truyén tai trang
thai sy c¢b cua tin hiéu duoc tach ra trong két cudi cua phan thu, phat di theo huéng
vé ngudn phat tin hiéu.

BDI dugc thiét lap gia tr1 "1" dé chi thi phan hdi ¢6 su ¢b trén ODUK; nguoc
lai, n6 duogc thiét lap tr1 "0". ODUk va ODUCn chi chua mét ODU PM BDI.

2.4.2.1.4 Chi thi phan hdi 156i (BEI)

Dé giam sat dudong dan, tin hiéu BEI dung 4 bit truyén vé phia phat s luong
khéi xen k& -bit c6 161 BIP-8. Cac 16i nay duoc phét hién boi phan giam sat duong dan
ODU cua phia thu, bang cach sir dung ma BIP-8. S6 dém nay c6 9 gia tri (0 dén 8) 16i.
7 gié tri con lai dugc biéu dién boi 4 bit dugc hiéu 1a khong ¢ 16i (Bang 2.5 ).

ODUK chita mdt mao ddu ODU PM BEL ODUCh chira n mao dau ODU PM BEI,
duoc danh sb tir 1 dén n (BEI # 1 dén BEI #n).

Bang 2.5: Dinh nghia BE1 ODU PM

ODUk PM BEI bit 1234 Céc 16i BIP-8

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001 to 1111

2.4.2.1.5 Chi thi trang thai giam sat (STAT)

o

O |NIOOTIA|IWIN|F

Pé giam sat dudng dan, cac bit trang thai STAT dugc dinh nghia gom 3 bit.
STAT chi thi sy hién dién ctia mdt tin hi€u bao tri (xem Bang 2.6).
P-CMEP thiét 1ap cac bit STAT 1a "001".

ODUk va ODUCn chi chita mt mao ddu ODU PM STAT.
Béng 2.6: Dinh nghia trang thai ODU PM
3 byte PM, bit 678 Status

000 Chuén héa quc té trong twong lai
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001 Tin hiéu duong dan binh thudng

010 Chuan hoa qudc té trong tuong lai

011 Chuén hoa qudc té trong tuong lai

100 Chuén hoa qudc té trong tuong lai

101 Tin hi¢u bao tri: ODU-LCK

110 ODUEKk: Tin hiéu bao tri ODU-OCI
ODUCn: Chuan héa qudc té trong tuong lai

111 Tin hi€u bao tri: ODU-AIS

2.4.2.1.6 Chi thi do do tré (DMp)

bé giam sat dudng dan ODUK, tin hiéu do do tré DMp chi c6 1 bit dugc dinh
nghia, dé truyén sy bat dau cua thr nghiém do ludong do tré.

Tin hiéu DMp bao gom mét gia tri khéng déi (0 hodc 1) duoc dao nguogc luc bat dau
mdt phép do ludng do tré theo 2 chiéu. Viéc chuyén dbi tir 0 -> 1 trong chudi ... 0000011111
.., hodic chuyén déi tir 1 -> 0 trong chudi ... 1111100000 ... 13 biéu hién thoi diém bat dau do
d6 tré. Gia tri méi ciia tin hiéu DMp dugc duy tri cho dén khi bat dau phép do do tré tiép theo.

Tin hiéu DMp nay dugc chén vao boi P-CMEP nguén phat di DMp va giri ¢én P-CMEP
dau xa. P- CMEP dau xa s& d4u vong nguoc lai tin hiéu DMp vé phia P-CMEP nguon phét.
P-CMEP nguén phét do s6 luong chu ky khung giita thoi diém gid tri tin hiéu DMP duoc dao
nguoc va thoi diém gié tri tin hiéu DMp dao nguoc nay nhan dugc tr6 lai tir P-CMEP dau xa.

Thiét bi thu kiém tra lién tuc cac tin hiéu DMp nhan dugc. Cac khung bo sung
dugc st dung dé kiém tra lién tuc céc tin hiéu DMP khong dugc thém vao sb khung
tinh do tré. Vong lip P- CMEP lip lai viéc dau vong moi 14n nhan duoc bit DMp xay
ra trong khoang thot gian khoang 100 ps.

2.4.2.1.7 Mao dau dy phong (RES)

Pé giam sat duong dan cia OTUCn, 12 bit trong mao dau PM trong ODU OH # 2
dén # n dugc danh cho viéc tiéu chuan héa quéc té trong twong lai. Gid tri clia cac bit nay
duoc dat thanh "0".

ODUk khong chita mao dau ODU PM RES. ODUCn chtra n-1 mao dau ODU PM RES.

2.4.2.2 Cac byte mao dau giam sat két ndi Tandem

2.4.2.2.1 Mao dau nhan dang dau vét (TTI)
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Dé giam sat két ndi Tandem, mao dau nhan dang diu vét TTI chi sir dung 1
byte dé truyén tai cac tin hiéu TTI c6 64-byte quy dinh tai muc 15.2 hoic ITU-T
G.7714.1 cho TCM6.

ODUk va ODUCn chi chita mdt mao dau ODU TTL

Tin hiéu TTI 64-byte duoc déng bd véi da khung ODU va truyén 4 1an cho mdi da
khung. Byte 0 cua tin hiéu TTI 64-byte phai c6 mat tai cac vi tri 0000 0000 (0x00), 0100
0000 (0x40), 1000 0000 (0x80) va 1100 0000 (0xCO0) cta da khung ODU.

2.4.2.2.2 Stra 16i xen k& chin 1¢ (BIP-8)

V6i mbi truong giam sat két ndi Tandem, tin hidu mé phat hién 16i mot byte duoc
xac dinh trong mao dau ODU TCMi. Byte niy cung cap ma parity-8 (BIP-8) xen k& bit.

M&i ODU BIP-8 dugc tinh todn trén co sd cac bit trong khu vue OPU (cot 15 dén
3824) ctia khung ODU i va dugc chén vao vi tri mao dau ODU TCM BIP-8 trong khung
ODU i +2 (Hinh 2.15) .

1------ 1415 —-=-mmmmmmmmmmmmmeme 382
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Hinh 2.15: Tinh toan BIP-8 ODUk TCM
ODUKk chita mot mao ddu ODU TCMi BIP-8. ODUCh chita n mao dau ODU
TCMi BIP-8, duoc danh s6 tir 1 dén n (BIP-8 # 1 dén BIP-8 #n).
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2.4.2.2.3 Chi thi phan hdi sy ¢6 (BDI)

Véi moi truong gidm sat két ndi Tandem, tin hiéu chi thi phan héi su ¢d BDI chi
str dung 1 bit. BDI truyén tai trang thai su ¢b cta tin hiéu dugc tach ra trong phan két cubi
két ni Tandem, phat di theo hudng vé ngudn phat tin hiéu.

BDI dugc thiét lap gia tr1 "1" dé chi thi phan hdi ¢6 su ¢b trén ODUK; nguoc
lai, n6 dugc thiét 1ap trj "0".

ODUk va ODUCn chi chira mot ODU PM BDI.

2.4.2.2.4 Chi thi phan hoi 16i /chi thi phan hoi 16i dong bd tin hiéu dén
(BEI/BEIA)

Dbi v6i mdi truong giam sat két ndi bo doi TCM, tin hiéu chi thi phan héi 15
BEI gom 4 bit va tin hiéu chi thi 161 dong bo tin hiéu dén BIAE dugc dinh nghia. Tin
hiéu thé hién s luong khéi xen k& - bit b 16i duoc truyén vé hudng phat, cac 16i nay
duoc xéac dinh bdi bo phan gidm sat két ndi Tandem TCM cua phia thu, bﬁng cach su
dung ma BIP-8. BIAE ciing duoc sir dung dé truyén theo hudng vé phia phat rang c6
mot chi thi 161 dong bo tin hiéu dén IAE, (dat trong mao dau IAE) da duoc phat hién
boi bd phan giam sat két ndi TCM cia phia thu.

Trong diéu kién co chi thi 16i dong b tin hiéu dén IAE, ma " 1011 " duoc
dua vao trudng BEI/ BIAE va s6 lugng 16i tinh s& dugc bo qua. Néu khong, s6 16
tinh (tr 0 dén 8) duoc dua vao trudng BEI/BIAE. 6 gia tri con lai biéu dién boi 4 bit
duogc hiéu 1a khong c6 151 (bang 2.7) va BIAE khong hoat dong.

Béng 2.7: Dinh nghia BE1 ODUk TCM

ODUK TCM BEI bit 1234 BIAE S6 16i BIP-8
0000 false 0
0001 false 1
0010 false 2
0011 false 3
0100 false 4
0101 false 5
0110 false 6
0111 false 7
1000 false 8

1001, 1010 false 0
1011 true 0
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\ 1100 to 1111 \ false \ 0 \
ODUk chira mét mao dau ODU TCM BEI/ BIAE. ODUCn chira n mao dau ODU

TCMi BEI / BIAE, duoc danh sé tir 1 &én n (BEI/ BIAE # 1 dén BEIL/ BIAE #n)
2.4.2.2.5 Chi thi trang thai giam sat (STAT)

Déi voi mdi truong gidm sat két ndi Tandem, st dung 3 bit dé dinh nghia cAc trang
thai (STAT). Chting cho biét su hién dién ca tin hiéu bao tri, néu c6 16i can chinh dén & ngudn
TC-CMEP hoic néu khéng c6 nguén TC-CMEP dang hoat dong (Bang 2.8).

Bang 2.8: Dinh nghia trang thai ODUk TCM

TCM byte3, bits 678 Status

000 Khéng c6 nguon TC

001 Dang dung khong c6 IAE

010 DPang dung c6 IAE

011 Danh cho chuan héa qudc té trong twong lai

100 Danh cho chuén héa qudc té trong tuong lai

101 Tin hi¢u bao tri: ODU-LCK

110 ODUEKk: Tin hiéu bao tri ODU-OCI
ODUCn: Chuan héa qudc té trong tuong lai

111 Tin hi¢u bao tri ODUk-AIS

ODUk va ODUChn chi chira mdt mao dau ODU TCM STAT.

Nt mang P-CMEP thiét 1ap nhitng bit nay 1a “000”.

Mot nit mang tai ngd vao mang (ingress point) 1a TC-CMEP thiét 1ap nhimg bit nay la:

- Hodc "001" dé chi cho nut mang ngang hang TC-CMEP tai ngd ra mang 13
khong c6 16i ddng bo trén tin hiéu dén (IAE),

- Hodc "010" dé cho biét rang c6 mot 156i dong bo trén tin hiéu dén (IAE).

Nut mang ngang hang TC-CMEP tai ngd ra mang str dung thong tin ndy dé ngan tinh
161 bit do két qua ciia su thay doi vé pha ciia khung ODUK tai ngd véo ctia két nbi bo d6i TC.

2.4.2.2.6 Chi thi do do tré Dmti (i=1...6)

bé giam sat két ndi bd d6i TCM cua ODUK, st dung 1 bit thyc hién chirc nang
do do tré DMti cua TCM.
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Tin hiéu DMti bao gdm mét gia tri khéng dbi (0 hodc 1) duge ddo nguoc luc bit dau
mdt phép do luong do tré theo 2 chiu. Viée chuyén dbi tir 0 > 1 trong chudi ... 0000011111
.., hodc chuyén déi tir 1 -> 0 trong chudi ... 1111100000 ... 13 biéu hién thoi diém bat dau do
d6 tré. Gia tri méi ciia tin hiéu DMti dugce duy tri cho dén khi bat dau phép do do tré tiép theo.

Tin hiéu DMti nay duoc chén vao béi TC-CMEP ngudn phat di DMti va giri dén
TC-CMEP dau xa. TC-CMEP dau xa s& ddu vong nguoc lai tin hiéu DMti vé phia TC-
CMEP ngudn phat. TC- CMEP nguén phat do s6 lugng chu ky khung gitra thoi diém gia
tri tin hiéu DMti duoc ddo ngugc va thoi diém gia tri tin hiéu DMti ddo nguoc nay nhan
dugc trd lai tr TC-CMEP dau xa. Thiét bi thu kiém tra lién tuc c4c tin hiéu DMti nhan
dugc. Cac khung bd sung dugc su dung dé kiém tra lién tuc céac tin hiéu DMti khong
duoc thém vao sb khung tinh do tré. Vong lip TC- CMEP lip lai viéc dau vong mdi 1an
nhan dugc bit DMti xay ra trong khoang thoi gian khoang 100 ps.

2.4.2.2.7 Mao dau dy phong (RES)

Pé giam sat két néi Tandem, 12 bit trong mao dau TCMi trong TCMi OH # 2 dén #
n danh cho tiéu chuan héa quéc té trong tuong lai. Gié tri ctia cc bit nay duoc dat thanh "0".

ODUK khéng chita mao ¢du ODU TCMi RES. ODUCn chira n-1 mao dau ODU
TCMi RES.

2.4.2.3 Kénh thong tin chung (GCC1, GCC2)

Hai trudng 2 byte duoc dit trong tiéu d&¢ ODUk dé hd trg 2 kénh truyén thong
chung GCC1, GCC2 giita hai phan tir mang véi quyén truy cip vao cac cau tric khung
ODUK (vi du, tai cac diém tai sinh 3R). 2 byte danh cho GCC1 nam trong dong 4, cot
1 va 2, va 2 byte cho GCC2 nim trong byte dong 4, cot 3 va 4 cua tiéu d& ODUk.

2.4.2.4 Kénh truyén théng va bao vé chuyén mach tir dong (APS/PCC)

Mot tin hi¢u ODUk-APS/PCC c6 4 byte dugc dinh nghia trong hang 4, cot 5
dén cot 8 cua tiéu dé ODUKk. C6 dén 8 mirc do léng nhau cua cac tin hiéu APS/PCC
hién dién trong truong nay (Bang 2.9).

ODUk va ODUCn chi chua mdt mao dau APS/PCC.

V61 ODUKk céc byte APS / PCC trong mot khung cho trudce duge gdn mot gia tri
danh riéng tuy thudc vao gia tri cuia MFAS nhu sau:
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Béng 2.9: Céc cip dd giam sat riéng ciia APS/PCC cho da khung

MFAS Kénh APS/PCC ap dung So' dd bao vé sir dung kénh

Bit 678 cho mirc gidm sat két ndi APS/PCC (Ghi chi 1)
000 Puong dan ODUk ODUK SNC/N
001 ODUKTCM 1 ODUk SNC/S, ODUk SNC/N
010 ODUKTCM 2 ODUK SNC/S, ODUk SNC/N
011 ODUKTCM 3 ODUK SNC/S, ODUk SNC/N
100 ODUK TCM 4 ODUk SNC/S, ODUk SNC/N
101 ODUKTCM 5 ODUK SNC/S, ODUk SNC/N
110 ODUKTCM 6 ODUK SNC/S, ODUk SNC/N
111 L&p Server ODUKk (Ghi chti 2) | ODUK SNC/I

Ghi cha 1: Mot kénh APS c6 thé duge sir dung boi nhiéu hon mét thu
tuc bao vé. Trong truong hop cac thu tuc bao vé léng nhau, sy giam sat dugc
thuc hién khi mot bao vé ODUk duoc thiét 1ap dé khong anh huong dén viéc
st dung kénh APS ctia mot bao vé ODUKk trén cung mirc 40 gidm sat két nbi.

Ghi cha 2: Vi dy vé ODUKk 16p may cha 1a mot OTUk hoac HO ODUk
(vi du nhu mét ODU3 van chuyén mot ODU1).

D6i voi ODUCh, tin hiéu APS / PCC duoc sir dung dé hd trg diéu phoi cac diém
cudi trong cac g dung bao vé tuyén tinh (ODUk CL-SNCG / I) va vong (ODUK SRP).

Déi v6i so d6 bao vé tuyén tinh, viée gan bit cho cac byte nay va giao thirc huéng
bit dugc dua ra trong [ITU-T G.873.1]. Gan bit va giao thirc hudng byte cho cac so d6 bao
vé vong dugc dua ra trong [ITU-T G.873.2].

2.4.2.5 Tiéu dé thir nghiém (EXP)

Hai byte duoc dit trong tiéu d& ODUk dé str dung cho muc dich thir nghiém.
Cac byte duoc dat tai hang 3, c¢ot 13 va cot 14 cta tiéu dé ODUk.

Tiéu dé thtr nghiém dugc cung cip trong tiéu @& ODUk OH dé cho phép mét
nha cung cp thiét bi va/hodc nha khai thac mang trong mang (con) cua ho dé hd tro
mot ing dung, doi hoi thém tiéu ¢¢ ODUK.

Khong c6 yéu cau dé chuyén tiép cac tiéu d& EXP ra bén ngoai mang (con);
nghia 13, chang hoat dong cua tiéu dé EXP duoc gidi han trong mang (con) voi céac
thiét bi ctia nha cung cip, hoic mang ctia cac nha khai thac.

2.5 Céu tric khung tin hiéu OTUk
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2.5.1 Céu triic khung tin hiéu

CAu triic khung tin hi¢u OTU thé hién qua hinh 2.16, 2.17, 2.18. [7, tr.46-47]

Cot
Hang\ 1----.7 8 ———-. 1415 3824 3825 -cmemn 4080
1 | FA OH|OTUK OH
2 | OTUK FEC
i ‘\‘ (4x256 byte)
3:,' \\‘ s\\
4:" ‘\‘\ s\‘
:: \\ N . SM
l|2|3|4|5|6 7 8|9|10 11|12 13|14 1 9 3
z =
1 FAS iy SM GCCO0 m
> S Y
2 O TTI BIP-8
BDI  Chi thi phan hdi su ¢b
BEI  Chi thi phan hoi 15i 0 = ~
BIAE  Chi thi phan hdi 15i ddng chinh dit lidu dén | SAP| 1]2]3]a]s]6[7]8
BIP-8 Sira 16i xen k& chén 1é =| w
> o
DAPI  Dinh dang diém truy cap dich 15 BEIBIAE | @I <| RES
FA Dbong chinh khung 16
FAS  Tin hiéu dong chinh khung | DAPI
GCC Kénhthong jcin chung ) 31
IAE Chi thi 16i dong chinh cta tin hiéu dén
MFAS  Tin hiéu déng chinh da khung 32
OSMC Kénh thél’lg béo dél’lg bé OTN Opera‘[or
RES  Mao diu dy phong specific
SAPl  Dinh dang diém ngudn truy cap
SM  Giam sat doan ghép 63
TTI Nhén dang dau vét

Hinh 2.16: Céu triic khung OTUK, df‘)ng chinh khung va mao dau OTUK
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CAu trac khung OTUk (k= 1,2,3,4,4-SC) gdm 4 hang va 4080 cot. N6 dua trén

cau truc khung ODUk va thém phan m& rong cia n6 voi chirc nang stra 161 chuyén

tiép (256 cot duge thém vao khung ODUk dung cho FEC).

Cac byte mao dau nim duogc sip xép ¢ hang 1 cot 1 dén 14. Cu thé:

- Cot 1 dén 7 ctia hang 1 chtra mao dau dong chinh khung, da khung (FA OH).

- Cot 8 dén 14 cua hang 1 chua mao giam sat doan ghép (SM), kénh thong tin
chung (GCC), kénh bao hiéu déng bd OTN (OSMC) va cic mao dau du phong (RES).

Cot
Hang\ 1---- 7 8. 14 15 3824
1| FA OH|OTUK OH
2 "'l \“‘ \\‘\‘
3:,' \“ s\\
) SM#1
1|2|3|4|5|6;8|9|10 11]12{13]14 1 ) 3
1 FAS T SM GCCO | RES
® TTI BIP-8
BDI  Chi thi phan hdi sy cé
BEI  Chi thi phan hoi 18i , 4 >,
BIAE  Chi thi phan hi 13i dong chinh dit liéu dén | SAP| HTHHABDEE
BIP8  Stra 15i xen k& chin 1é =
€ =)
DAPI  Binh dang diem truy cap dich 15 BEI/BIAE (G| STAT
FA Bong chinh khung 16
GCC Kénh thdng tin chung | DAPI
STAT Chi thi trang thai giam sat 31
MFAS Tinh hiéu dong chinh da khung
OSMC Kénh thong bao dong b OTN 32
RES Mao dau du phbng Opera‘[or
SAPI  Dinh dang diém nguon truy cap specific
SM Giam sat doan ghép
TTI Nhén dang dau vét 63 SM#2 ton
1 2 3
RES BIP-8
1/2]3]4]s]|e|7]s

BEI/BIAE
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Hinh 2.17: CAu triic khung OTUCn, dong chinh khung va mao diu OTUCn
Céu triic khung OTUCn gdm n X 4 hang va 3824 ¢t dua trén cau trac khung
ODUCN [7, tr.49]. Céc byte mao dau duoc sap xép tai hang 1 tir cot 1 dén cot 14. Cuy thé:
- Cot 1 dén 7 ctia hang 1 chtra mao dau dong chinh khung, da khung (FA OH).
- Cot 8 dén 14 cta hang 1 chura mao dau giam sat doan ghép (SM), kénh thong

tin chung (GCC), va cac mao dau du phong (RES).

Cot
Hang\ 1----- 7 8 e 14 15 3824
1 [ FA OH|OTUK OH
2 ':l \“‘ \\\\‘
3 :,' \ \\
1]2]sfals]e]7]s]o]o]a]12]13]1a L ) 3
z o5
1 FAS S, SM Geeo | 2 [ m
wn
2 O TTI BIP-8
BDI  Chi thi phan hi su cé
BEI  Chi thi phan hoi 16i 0 = ~
BIAE  Chi thi phan hdi 13i ddng chinh dit liéu dén | SAP| 1]2]3]4]5]6[7]8
BIP-8 Sira 16i xen k& chin 1¢ =| w
N (@]
DAPI  Binh dang diém truy cap dich 15 BEI/BIAE | QI <| RES
FA Dong chinh khung 16
FAS  Tin hi¢u dong chinh khung | DAPI
GCC  Kénh thdng tin chung 31
IAE Chi thi 16i dong chinh cua tin hiéu dén
MFAS Tin hiéu dong chinh da khung 32
OSMC Kénh thong bao dong b6 OTN Operator
RES  Mao du dy phong specific
SAPl  Dinh dang diém ngudn truy cap
SM Giam sat doan ghép 63

TTI

Nhan dang déu vét

Hinh 2.18: Ciu triic khung OTU25 va OTU50, dong chinh khung va mao dau OTU
Céu trac khung OTU25 va OTUS50 gdm 4 hang va 3824 cot dua trén cau trac khung

ODU25 va ODUSO0. [7, tr.38]
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Céc byte mao dau nim duogc sip xép ¢ hang 1 cot 1 dén 14. Cu thé:

- Cot 1 dén 7 ctia hang 1 chtra mao dau dong chinh khung, da khung (FA OH).

- Cot 8 dén 14 ctia hang 1 chura mao dau giam sat doan ghép (SM), kénh thong tin
chung (GCC), kénh béo hiéu dong bd OTN (OSMC) va cac mao dau du phong (RES).

Stra 161 chuyén tiép, ma hoa (vi du: x4o tron), giai ma va th ty truyén cia OTU25
va OTUS50 duge chi dinh cho cac giao dién OTN lién mién voi mi tmg dung trong cac

Khuyén nghi cu thé vé giao dién (ITU-T G.709.4).

2.5.3 Mao diu dong chinh khung

2.5.3.1 Tin hiéu dong chinh khung (FAS)

Tin hiéu OTUk-FAS séau byte (Hinh 2.19) duoc xac dinh trong hang 1, cot tir 1 dén
6 clia mao dau OTUk. OA11a"1111 0110". OA2 13 "0010 1000".

FASOHBytel | FASOHByte2 | FASOHByte3 | FASOHByte4 | FASOHByte5 | FASOH Byte6
1{2]3|4|s|6|7|8|1|2|3]|4[5|e|7|8]1|2]| 3|4]|5]|6]| 7]|8|1|2| 3| 4|5|6] 7|8 1| 2| 3| 4|5|6|7|8]1]|2] 3|4]5]|6] 7|8
0A1l 0AlL 0A1 0A1 0Al 0Al

Hinh 2.19: Ciu triic tin hiéu mao diu dong chinh khung

OTUk, OTU25 va OTU50 chira mot mao dau ddng chinh da khung OTU. OTUCn
chitan mao dau déng chinh da khung OTU, dugc danh sO tir 1 dénn.

2.5.3.2 Tin hiéu dong chinh da khung (MFAS)

Mot s6 tin hidu mao dau OTUk va ODUK trai dai trén nhiéu khung OTUk / ODUKk.
Mot byte tin hi€u can chinh da khung (MFAS) duoc xac dinh trong hang 1, ¢dt 7 cia mao
dau OTUk / ODUK (Hinh 2.20). Gi tri ctia byte MFAS s& duoc tang 1én mdi khung OTUk
/ ODUK trong mot da khung gom 256 khung.

Byte mao dau MFAS
1123|456 |7]s8
w2
%(\
o 0 0 0 0 0 0 0 %
o
o o o o o0 o0 0 1 =z
]
o o o0 o o0 0 1 o0 2
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1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1
Hinh 2.20: Mao dau tin hiéu dong chinh da khung

OTUK, OTU25 va OTU50 chita mot mao dau can chinh da khung OTU. OTUCn chtra
n mao dau can chinh da khung OTU, duoc danh s6 tir 1 dén n. Tt ca n byte MFAS mang cing
mdt chudi 256 khung va trong mdi khung, tat ca n byte MFAS déu mang cting mot gia tri.

Céac tin hiéu mao dau OTU / ODU riéng 1¢ ¢6 thé str dung da khung trung tim nay
dé khoa da khung 2 khung, 4 khung, 8 khung, 16 khung, 32 khung, v.v. vao khung chinh.

2.5.4 Cac byte mao diu OTU

Vi tri cac byte mao dau OTU thé hién trong hinh 2.21, hinh 2.20.[7, tr.56-61]

OTUK chita mdt mao ddu OTU. OTUCn chira n mao dau OTU, dugc dénh s6 tir 1

dénn (OTU OH # 1 dén OTU OH #n)

Cot
1[2]3[a]5[6]7[8]o9f]1w]11]12][183]14]15]16
1 Mao dau dong chinh khung SM GCCO
. =
@ |2 Mao dau ODUk g
= e,
T — g
3 9
4| s
OSMC| RES | CAu truc khung OUT#1 trong OTUk
RES Céu tric khung OUT#1 .. .#n trong OTUCn
Hinh 2.21: Mao dau OTU
SM., SM#1 SM #2 dén #n
1 2 3 1 2 3
TTI BIP-8 TTI BIP-8
0 Rl N e N
12 ]3fa]s]6]7]s 1[2]3fa]s]6]7]s
SAPI —
156 BEIBIAE |Q[<| RES | OTUk BEI/BIAE RES
166
(| papt |[1]2]3fa]s]6]7]s]
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Hinh 2.22: Mao dau giam sat doan OTU

2.5.4.1 Mao dau nhan dang dau vét (TTI)

bé gidm sat doan , mao d4u nhan dang dAu vét TTI chi 6 1 byte duoc dinh nghia dé
truyén tai cac tin hiéu TTI c6 64-byte quy dinh tai muc 15.2 hoac ITU-T G.7714.1.

OTUK, OTU25 va OTU50 va OTUCn chi chira m§t mao dau OTU TTL

Tin hiéu TTI 64-byte duoc dong bd voi da khung ODU va truyén 4 lan cho mdi da
khung. Byte 0 cta tin hiu TTI 64-byte phai c6 mét tai cac vi tri 0000 0000 (0x00), 0100
0000 (0x40), 1000 0000 (0x80) va 1100 0000 (0xC0) ctia da khung ODU.

2.5.4.2 Stra 16i xen k& chan 1¢ (BIP-8)

bé giam sat doan , tin hi€u ma phat hién 16i mot byte dugc xac dinh trong mao dau
OTU SM. Byte nay cung cip ma parity-8 (BIP-8) xen k& bit.

M&di ODU BIP-8 duogc tinh toan trén co sd cac bit trong khu vuc OPU (cot 15 dén
3824) ctia khung ODU i va dugc chén vao vi tri mao dau ODU TCM BIP-8 trong khung
ODU i + 2 (Hinh 2.21).

OTUKk, OTU25 va OTU50 chira mot mao dau OTU BIP-8. OTUCn chira n méao
dau OTU BIP-8, dugc danh s6 tir 1 dén n (BIP-8 # 1 dén BIP-8 #n).
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Hinh 2.23: Tinh toan BIP-8 OTUk SM

2.5.4.3 Mao dau chi thi phan hdi sy c6 (BDI)

Dbi véi gidm sat doan , tin hiéu chi thi phan hdi sy ¢d (BDI) chi ¢6 01 bit duogc
dinh nghia. BDI truyén tai trang thai bi su c¢b cua tin hiéu dugce tach ra trong khéi chirc
ning két cubi doan phat di theo hudéng nguge dong vé ngudn phét tin hiéu.

BDI duoc dat thanh "1" dé chi bao 18i nguoc OTU; néu khong, no duoc dit thanh "0".

OTUKk, OTU25 va OTU50 va OTUCh chi chira mot mao dau OTU BDL

2.54.4 Chi thi phan hdi 16i/chi thi phan hdi 16i dong bd tin hiéu dén
(BEI/BEIA)

Pé giam sat doan, ding 4 bit dé chi thi 16i phan hdi va 15i dong bo tin hiéu. Tin hiéu
ndy duoc truyén vé phia phat thé hién s6 luong khéi xen k& -bit da c6 164, 16i duoc phét hién
boi phan gidm sat doan OTU cua phia thu théng qua kiém tra BIP-8. Tuong ty, BIAE ciing
duoc sir dung dé truyén vé phia phat chi thi co mot 16i dong bo ctia tin hiéu dén IAE.

Trong diéu kién c6 xuét hién chi thi 18i dong bd cua tin hiéu dén IAE, ma
"1011" duoc dua vao truong BEI/BIAE va sb luong 15i tinh s& dugce bo qua. Néu
khéng, s6 13i tinh ( tir 0 dén 8 ) duoc dwa vao truong BEI/BIAE. 6 gia tri con lai biéu
dién boi 4 bit duoc hiéu 1a khong c6 16i (Bang 2.10) va BIAE khong hoat dong.

OTUKk, OTU25 va OTU50 chira mot mao dau OTU BEI/ BIAE. OTUChn chita n
mao dau OTU BEIL/ BIAE, duoc danh s tir 1 dén n (BEI/ BIAE # 1 &én BEI / BIAE #n)

Biang 2.10: Dinh nghia BEI/BIAE OTU SM

OTUk SM BEI/BIAE
bits

BIAE S6 156i BIP-8
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1234
0000 false 0
0001 false 1
0010 false 2
0011 false 3
0100 false 4
0101 false 5
0110 false 6
0111 false 7
1000 false 8
1001, 1010 false 0
1011 true 0
1100to 1111 false 0

2.5.4.5 Chi thi 16i dong chinh cua tin hiéu dén (IAE)

Tin hiéu TAE chi ¢6 1 bit, duoc x4c dinh dé cho phép cac nit mang dén cua
S-CMEP thong bao cho céc niit mang ra ngang hang ctia S-CMEP biét 1a da phat hién
duogc c6 mot 16i déng bd khung da duoc phat hi¢n trén tin hi¢u dén nat mang phia phat.

IAE dugc thiét lap tri "1" dé chi ra co mot 15i déng b6 tin hiéu dén; néu khong
¢6 161 n6 dugce thiét 1ap trj "0".

Nt mang dén ctiia S-CMEP sir dung thong tin nay dé ngung tinh bit 151 do mot
su thay doi pha khung OTUk, OTU25, OTUS50 tai nut mang dén cua doan.

2.5.4.6 Mao dau dyu phong (RES)

Déi voi giam sat doan cua OTUk, OTU25 va OTUS0, hai bit trong mao dau SM
duoc danh riéng dé tiéu chuan hoa quéc té trong tuong lai. Ching duoc dit thanh "00".

Dbi véi giam sat doan cia OTUCh, 12 bit trong mao ddu SM trong céu triic khung
OTU tir # 2 dén #n duoc danh cho viée tiéu chuin hoa quéc té trong tuong lai. Gid trj ciia
cac bit nay dugc dat thanh "0".

2.5.4.7 Mao dau chi thi trang thi giam sat OTUCn (STAT)

Déi véi giam sat doan, ba bit dugc dinh nghia 1a cac bit trang thai (STAT). Chung
cho biét sy hién dién cta tin hiéu béo tri hodc néu c6 16i déng chinh dén & ngué)n S-CMEP,
(Bang 2-11)

Bang 2.11: Giii thich trang thai OTUCn SM
Byte SM 3 bit Trang thai
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000 Tiéu chuan héa qudc té trong trong lai
001 Su dung khong co IAE

010 St dung c6 IAE

011 Tiéu chuan héa qudc té trong trong lai
100 Tiéu chuan héa quc té trong twong lai
101 Tiéu chuan héa qudc & trong twong lai
110 Tiéu chuan héa quc té trong twong lai
111 Tin hi€u béo tri: OTUCn-AIS

Mot nut mang dén dit cac bit nay thanh “001” dé chi ra cho nut mang ra hang
ngang cta S-CMEP rang khong c6 161 dong chinh dén (IAE) hodc thanh “010” dé chi
ra c6 mot dong chinh 16i.

Nt mang dén ctia S-CMEP sir dung thong tin nay dé ngung tinh bit 161 do mot
su thay d6i pha khung cia ODUCh tai nit mang dén ciia doan.

2.5.5 Kénh thong tin chung (GCCO0)

Hai byte trong OTU hd tro kénh thong tin chung hoic kénh kham pha nhu duoc
miéu ta trong [ITU-T G.7714.1] giita cac diém két thiic OTU.

Cac byte ndy nam ¢ hang 1, cot 11 va 12 ctia mao dau OTU.

OTUKk, OTU25 va OTU50 chira mdt mao dau OTU GCCO. OTUCn chira n mao
dau OTU GCCO, duge danh sb tir 1 dén n (GCCO # 1 dén GCCO #n).

2.5.6 Mao dau dw phong (RES)

Mot byte mao dau OTU trong cdu tric khung OTU # 1 duoc danh cho qua trinh
tiéu chuan héa qudc té trong twong lai. Byte ndy nam & hang 1, cot 14 dit tat ca thanh 0.

Hai byte mao dau OTU trong ciu triac khung OTU # 2 dén #n dugc danh cho qua
trinh tiéu chuan hoéa qudc té trong twong lai. Cac byte ndy nam trong mao dau OTU & hang
1, cot 13 va 14 dugc dit tat ca thanh 0.

2.5.7 Kénh thong bdo d‘o"‘ng by OTN (OMSC)

bdi v6i muc dich dff)ng bd hoa, mot byte trong mao dau OTU nhu mot kénh thong
béo dong bo héa OTN dé van chuyén cac ban tin SSM, eSSM va PTP trong céc giao dién
SOTU va MOTU. Bang thong OSMC dugc liét ké trong Bang 2-12.

Bang 2.12: Bang thong OSMC
OTUk Bang thong OSMC (kbit/s)
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OTUl 163.361
OoTu2 656.203
OTU3 2,635.932
OoTuU4 6,851.101
OTuU25 1,726.576
OTUS0 3,453.153

Céac ban tin SSM, eSSM va PTP duogc dong goi thanh cac khung GFP-F nhu dugc
chi ra trong [ITU-T G.7041].

Thong bao su kién PTP duoc danh dau thoi gian va sau khi dong goi vao céac
khung GFP-F duoc chén vao OSMC nhu dugce chi dinh trong diéu 15.7.2.4.1.

KET LUAN CHUONG

Chuong 2 trinh bay nhimg ndi dung tong quan vé cau triic khung tin hiéu trong OTN.

L&p kénh quang theo khuyén nghi G.872 giup nang cao nang luc quan 1y, giam
sat trong mang.

Qua trinh tao ra mdt tin hiéu OTN duoc thyc hién thong qua qua trinh ghép va
anh xa céc tin hiéu dau vao. Qua trinh 4nh xa va ghép lan luot 14 tao ra cac khung
OPU, tin hiéu OPU tiép tuc dugc anh xa vao ODU tuong trng. Khung OTU dugc hinh
thanh bang cach thém vao cac byte mao dau dong chinh khung, mao dau OTU va ma
sira 16i FEC. Qua trinh nay duoc thyc hién trén mién dién bai phuong phap ghép kénh
phan chia theo thoi gian. Qua trinh ghép tin hiéu vao cic budc song dé truyén tai trén
hé théng WDM duoc thyc hién trén mién quang bdi phuong phap ghép kénh phan
chia theo budc song.

Céu tric khung tin hiéu OPU dugc to chirc gom 4 hang va 3810 cot gdm phan
mao dau va phan tai trong. Phan mao dau ciia OPU bao gdm céc byte dinh danh cau
trc tai trong (PSI); cac byte diéu khién chén, cac byte chén va cac byte ding trong
tuong lai.

Céu triic khung tin hiéu ODU duoc t6 chirc thanh 4 hang va 3824 cot gdm
phan dong chinh khung va mao dau OTUk, phan mao dau ODU va phan tai trong

OPU. Qua trinh quan 1y va gidam sat dudong dan, ciing nhu két ndi Tandem dua vao
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cac byte mao dau giam sat duong dan, cac byte mao dau giam sat két néi Tandem
trong phan mao dau caa ODU.

CAu trac khung tin hiéu OTN duoc td chirc thanh 4 hang 3824 cot hodc 4 hang
4080 cot. N6 dua trén cau trac khung ODU va phan sira 16i chuyén tiép (FEC gom
256 cot). Cac byte mao dau thuc hién chirc ning dong chinh khung, dong chinh da
khung, giam sat doan ghép kénh, kénh thong tin chung, kénh bao hiéu ddng bo OTN

va cac mao dau du phong.

CHUONG 3
KIEN TRUC MODULE TAO KHUNG TiN HIEU TRONG OTN

3.1 Ciu tric mdt s6 khung tin hi¢u dién hinh
3.1.1 Ciu trisc khung STM-1, STM-n trong SDH
Céu tric khung STM-1 duogc md ta trong hinh 3.1. [1]

F=9x270=2430

i 125us

[FAS| [FAS| [FAS| [FAS]

270 cot _
'y i 9 'l
1 | RSOH o

9 dong FAU-0PTR FA:S. Tin hi€u dong
4 g Vung tai trong chinh khung
MSOH

9 125us

Hinh 3.1: Céu triic khung STM-1
Khung STM-1 ¢6 9 dong va 270 cot gdm cé tai trong va phan mao dau. Trong
d6 tir cot 1 dén cot 9 dung dé ghép cac byte mao dau doan (SOH - Section OverHead)

va cac byte con tro, 261 cot con lai dung dé ghép tai trong.
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Phén tai trong c6 thé ghép 1 VC-4 hodc 3 VC-3 hodc 63 VC-12... Phan mao
dau doan gdm mao dau doan 1ip (RSOH) va mao dau doan ghép (MSOH). Cac byte
RSOH dugc ghép tir cot 1 dén cot 9 thude dong 1 dén dong 3 dung cho quan 1y, giam
sat cac tram lap. Cac byte MSOH duogc ghép tir cot 1 dén cot 9 thude dong 5 dén dong
9 ding cho quan 1y, gidm sat cac tram ghép kénh. Con tré khéi don vi quan Iy (AU-3 PTR
hodic AU-4 PTR) dugc ghép tir cot 1 dén cot 9 thude dong 4 va c6 9 byte.

Tir khung STM-1 ta c6 thé tinh dugc toc do bit ciia ludng STM-1:

9 dong/ khung x 270 byte/ dong x 8 bit/ byte x 8.10% khung/s = 155,52 Mbit/s

Trong truong hop ghép N tin hiéu STM-1 dé tao ra tin hiéu STM-n thi c4u triic khung
tin hiéu STM-n nhu hinh 3.2.

F=2430Bytexn

! 125us !
[FAs| [FAS] [FAS| [FAS]
270 cot x n
) 9 cot | 261 cot -

3 1

RSOH
4| nxAU-PTR . -
9 dong Vung tai trong

MSOH

L2 125ps

Hinh 3.2: Ciu triic khung STM-n
3.1.2 Ciu triic khung ATM
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Khung ATM [5] c¢6 d6 dai c6 dinh gdm 53 byte trong do 48 byte dit liéu va 5 byte
mao dau duoc thé hién nhu hinh 3.3.

Byte «—2>—> < 48 >
Mo dau Dit ligu
Bit| 4 12 12 3 8
GFC VPI VCI PT é HEC
Giao dién UNI
Bit 12 16 3 1 8
VPI VCl PT g HEC
Giao dién NNI

GFC (Generic Flow Control) | Diéu khién luong chung
VPI (Virtual Path Identifier) Dinh danh duong 4o
VCI (Virtual Circuit Identifier) | Dinh danh két ni a0

PT (Payload Type) Loai tai trong
CLP (Cell Loss Priority) D6 uu tién mat té bao

HEC (Header Error Control) Kiém tra 16i mao dau

Hinh 3.3: Céu tric khung ATM

5 byte mao dau mang thong tin v& mang va c6 su khac nhau gitta giao dién
nguodi dung — mang (UNI User Network Interface) va giao dién mang — mang (NNI
Network Network Interface).

48 byte tai trong mang thong tin ciia ngudi dung dugc truyén tai qua mang ma
khong bi xtr 1y.

- Piéu khién ludng chung (GFC Generic Flow Control) gdm 4 bit, 2 bit ding dé diéu
khién, 2 bit diing cho tham s6 GFC chi 4p dung dbi véi giao dién UNI duoc str dung cho céc két
ni diém t6i diém va diém toi nhiéu diém.

- Dinh danh duong 4o (VPI Virtual Path Identifier) va dinh danh két néi a0 (VCI Virtual
Circuit Identifier): Ddi v6i giao dién UNI c¢6 24 bit ( 8 bit VPI va 18 bit VCI), véi giao dién NNI
c0 28 bit (12 bit VPI va 16 bit VVCI).
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M>i gia tri VCI chi ¢6 ¥ nghia tai timg tuyén tir nat dén nit ciia mang, khi sy trao doi
thong tin két nbi két thiic thi cac gia tri VCI dugc giai phong dé ding cho céc két ndi khac.

VPI duoc sir dung gidng VCI dé thiét 1ap két ndi VP cho mot s6 két ndi kénh ao.

T6 hop VCI va VPI tao thanh mét t6 hop duy nhét cho mdi két néi.

- Loai tai trong (PT Payload Type) c6 3 bit duroc sir dung dé x4c dinh loai thong tin duoc
van chuyén vao 6, bao gdbm viéc quan 1y va kiém soat mang. Tam tity chon cho trudng ndy 1a:

000: O dir liéu ngudi ding, khong tic nghén; chi bédo ctia mang ATM mirc ngudi ding
cho nguoi dung khac ctia mang ATM = 0;

001: O dit liéu nguoi ding, khong tic nghén; chi bao ctia mang ATM cip nguoi ding
cho nguoi dung khac ctia mang ATM = 1;

010: O dir liéu ngudi dung, tic nghén; cho biét mirc ctia mang ATM cta nguoi ding
vo1 nguoi dung khéc ctia mang ATM =0;

011: O dir liéu ngudi dung, tac nghén; cho biét mirc ciia mang ATM clia nguoi diing
v&1 nguoi dung khac cia mang ATM = 1;

100: don vi quan 1y phan khic OAM F5;

101: don vi quan Iy OAM F5 diém t6i diém;

110: 6 quan Iy tai nguyén;

111: danh cho céc chirc nang trong tuong lai.

D6 vu tién mat t& bao (CLP Cell Loss Priority) gom 1 bit, duoc st dung dé loai bo té
bao khi mang dang ¢ tinh trang tac nghén (CLP=1).

Kiém tra 16i mao dau (HEC Header Error Control) gdm 8 bit dé kiém tra d6 chinh xac
ctia phan mao dau. NG cho phép phét hién va stra 18i trong ché do tiéu chuan. Khi 15i trong mao
dau duoc phat hién va khong thé sira chita, 6 s& bi hity. Phan nay chi stra 161 phan tiéu d& cua té
bao chir khong sira 16i phan tai trong.

3.1.3 Ciu tritc khung Ethernet
Céu tric mot khung Ethernet co ban dugc thé hién nhu hinh 3.4. [4, tr.25]
64 bit | 48bit | 48bit 16 bit | 46 dén 1500 byte | 32 bit
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Phan biachi | DPiachi | Loaidi Tai trong Phat hién
mo dau | dich ngudn | lidu duoc 16i khung
st dung dir liéu

Hinh 3.4: Céu tric khung Ethernet co ban

Céu trac mot khung Ethernet co ban dugc bat dau bang 64 bit mé dau. Chirc
ning cia cac byte nay 1a dé dong b, xac dinh thoi diém bat dau cua khung tin hiéu.

Sau phan m¢ dau 1a dia chi dich va dja chi ngudn. Viéc chi dinh dia chi duoc
kiém soat bai Hiép hoi Tiéu chuan IEEE (IEEE-SA), t6 chitc quan 1y mot phan cia
truong dia chi. Khi chi dinh cac khdi dia chi dé cac nha cung cap mang sur dung,
IEEE-SA cung cip Ma nhéan dang duy nhat c6 t6 chie (OUI) 24 bit. * OUI 1a ma
nhan dang 24 bit duy nhat duoc cap cho mdi to chirc xay dung giao dién mang. Viéc
cung cap cac dia chi duy nhat trong qua trinh san xuat s& tranh dugc van dé hai hodc
nhiéu giao dién Ethernet trong mang c6 cung dia chi. Pong thoi loai bo van dé quan
tri cuc bo va dé dang hon trong viéc quan ly cac dia chi Ethernet.

Nha cung cap chi dinh 24 bit tiép theo, va phai dam bao rang mdi dia chi 1a
duy nhat. Dja chi 48 bit thu duoc thuong duoc goi 1a dia chi phﬁn cung, hoac vat ly
ctia giao dién Ethernet. N6 con duoc goi 1a dia chi “Diéu khién truy cap phuong tién”
(MAC), vi hé thdng diéu khién truy cip phuong tién Ethernet bao gdm khung va dia
chi cua no.

Tiép theo 1a 16 bit chi thi trudng do dai hodc kiéu dir liéu. Thong thuong,
truong ndy dugc st dung dé xac dinh loai giao thirc mang ndo dang duoc thuc hién
trong truong dir liéu, vi du: TCP/IP. Trudng nay ciing c6 thé duogc sir dung dé mang
thong tin vé do dai.

Sau 16 bit chi thi truong do dai hodc kiéu dit liéu 13 trudng tai trong. Trudng
tai trong nay tir 46 dén 1500 byte. Truong tai trong phai dai it nhat 46 byte vi do dai
ndy dam bao rang cac tin hi¢u khung t6n tai trén mang du lau dé moi tram Ethernet
trén hé théng mang xac dinh dugc trong thoi gian xac dinh. Néu tai trong ciia giao
thirc duoc mang trong trudng ndy ngan hon 46 byte, thi dit liéu dém dugc st dung dé

dién vao trudng tai trong.
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Cudi cung 1a 32-bit FCS (Frame Check Sequence) kiém tra 15i du vong, vé co
ban tram gt s& ghép thém mot bit thir ty vao mdi frame khi truyén di, duoc goi 13
FCS (Frame Check Sequence), sao cho frame két qua chia hét cho mét s6 dinh truée.
Tram nhén s& chia frame cho s dinh truéc néu c6 sb du thi frame truyén bi 16i do
vy n6 co thé yéu cdu mot phién truyén khac.

Hién nay c6 nhiéu kiéu Frame Ethernet, nhung ph6 bién nhit 13 Ethernet
Il Framing ( con dugc goi la DIX Ethernet) hodac Ethernet Version 2 vi né duogc
dung truc tiép tr Internet Protocol. Binh dang ctia khung Ethernet duoc thé hién

nhu hinh 3.5.

56 bit | 7bit | 48bit | 48bit | 16bit | 46den 1500 | 32 bit
byte
Phanmé | SFD | Piachi | Piachi | Loai dit Tai trong Phat hién
dau dich ngudn | lidu duoc 16i khung
su dung dir licu

Hinh 3.5: Céu triic khung Ethernet II
V& co ban ciu trac khung Ethernet V2 tuwong ty nhu céu tric khung Ethernet
nguyén thuy, chi khac c6 thém 7 bit SFD dé danh dau két thiic ctia phan mo dau va
chi ra diém bat diu ctia mot Frame Ethernet. SFD duoc thiét ké dé pha vo mau bit
cua phﬁn mé dau va danh tin hiéu su bit dau cia mot Frame thuc su.
3.1.4 Ciu trisc khung IP
CAu trac mot khung tin hiéu IP dugc thé hién nhu hinh 3.6. [6, tr.134]

0 8 16 24
Version IP Header Type of Total IP packet length
4 bit length Service 8 bit 16 bit

Identifier of IP packet 16 bit Flags Fragment Offset

IP header checksum
16 bit

Time to live (TTL)
8 bit

Next level protocol
8 bit
Source IP address
32 bit

Destination IP address
32 bit

Options of header

Data
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Hinh 3.6: Céu tric khung tin hiéu IP

Céu trac khung tin hiéu IP gdm 2 phan: Phin mao dau va phan dit liéu. Phan
mao dau chua thong tin quan 1y ctia géi tin, phan dir liéu chua thong tin can truyén
tai dugc dong gobi trong goi tin IP.

- Version IP (4 bit): Thé hién phién ban hién hanh cua IP dang duoc ding, néu
gia tri nay khac voi gia tri IP ctia thiét bi nhén, thiét bi d6 s& tir chdi va loai bo goi tin nay.
C6 2 phién ban IP hién dang duogc st dung 1a Ipv4 va Ipve6.

- Header length (4 bit): Thé hién chiéu dai ctia mao dau, chiéu dai nho nhét
clia mot mao dau IP 1a 20 byte.

- Type of Service (8 bit): Cac bit nay dung cho QoS dé dic ta tham sé vé yéu
cau dich vu.

- Total IP packet length (16 bit): Thé hién toan bd d6 dai ctia toan bd g6i IP tinh theo
byte. Kich thudc nho nhét ciia phan nay 1a 20 byte va 1on nhat 1a 65.535 byte.

- Identifier of IP packet (16 bit): Nhan dang goi [P dugc dua vao géi IP boi he
diéu hanh ctia nguoi giri.

- Flags (3 bit): C& dau dung dé chi thi cac doan phan manh trong goi IP.

- Fragement Offset (13 bit): Chi thi vi tri cia doan phan manh trong goi IP.

- Time to live (TTL) (8 bit): Thoi gian ton tai ciia goi tin dé tranh tinh trang bi
1ap (loop) trén mang. TTL thuong c6 gia tri bang 32 hodc 64, gia tri ndy s& giam di 1
don vi khi dit liéu di qua mdi Router.

- Next level Protocol (8 bit): Chi ra giao thirc duoc sir dung dé truyén dit liéu
& cac tang trén. Cac giao thirc c6 thé 1a TCP, UDP, v.v...

- IP header checksum (16 bit): Kiém tra phan mao dau géi dit liéu IP.

- Source IP address (32 bit) va Destination IP address (32 bit) chi thi dia chi
ngudn IP va dia chi IP dich.
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- Option of header: Phan tiéu dé tiy chon do nguoi giri yéu cau, thuong thé
hién d6 an toan va bao mat. N6 c6 thé thé hién bang dinh tuyén ma goi IP di di qua
dugc ghi lai trén dudng truyén v.v...

Hai phién ban hién hanh ctia géi IP 1a IPv4 va IPv6. Su khéc biét 16n nhét cua
2 phién ban nay thé hién qua phan mao diu ctia chung. Phdn mao dau cua IPv4 va

IPV6 thé hién trong hinh 3.7.

Mao dau IPv4

Header \
. . Total
Version Type of F

7

length Service Length
Fragment

Identification Flags
g Offset

Timeto |

. Header Checksum
Live

N

Source Address
Destination Address

Options

Source Address

Padding

i Phan khong thay d6i

|| Phan khong gilr 6 IPv6 Destination Address

RS Ten va vi trf thay déi & IPv6

E== Phan méi 6 IPv6

Hinh 3.7: So sanh céu tric khung tin hi¢u IPv4 va IPv6
3.2 Cac khoi chirc niing thiét yéu trong Module tao khung tin hi¢u OTN
3.2.1 Vi tri, chirc nang cua Module tao khung
Xét mot mang mang truyén dan quang c6 cau hinh hdn hop, gdm 5 nit nhu trén
hinh 3.8. Gia str rang, trén mdi doan truyén dan i-j (i=1, 2, ...,5; j=5, 4,..., | va i#j) déula

truyén dan 2 huéng va mdi hudng cé m budc song truyén tai cac khung OTN.

(1 ) > 4 )
y

A




54

Hinh 3.8: CAu hinh mang truyén dén 5 nat

Tai mot nit mang, gia stir At 5, qua trinh truyén tai thé hién nhu ¢ hinh 3.9.

1-5=p —>5-2
2-5= —>5-3
3.5 —>5-4
45 —>5.1

SDH, ATM, Ethernet, IP....

Hinh 3.9: Truyén tai tin hiéu tai mét niit mang

Hinh 3.9 cho thay, tai nit 5 c6 cac budc song truyén thang (tir nat 1 qua nat
5 dén nat 3; tir nGt 2 qua nat 5 dén nut 4, ...) va cac budc song tach (&), ghép (xen).
Tu cac budce song tach ra, cac goi tai SDH,IP, ATM, ... dugc tach ra tir khung tin hi¢u
OTN va dua vé cac ludng nhanh twong tmg. Tuong tu, cac goéi SDH, IP, Ethernet, ...
tir cac ludng nhanh duoc ghép vao cac khung OTN va diéu bién 1én cac budc song
ghép dé truyén dén hudéng yéu cau.

Nhu vy, Module tao khung tin hiéu OTN nim trong c4c nit mang, ¢ chirc
nang tao cac khung tin hiéu OTN tir nhiing goi tai dén tir cac ludng nhanh. Hién
nhién 13, tai mot nat chi cac goi tai co dich dén cung huéng truyén, dén trong cing
khoang thoi gian nhit dinh méi duoc dua vao cing mot khung OTN.

Cung lac cé nhiéu khung OTN duoc tao thanh (vi dy, tai nut 5, cung lic nhiéu
nhat c6 toi 4m khung OTN dang dugc tao thanh).

3.2.2 Cdc khoi thiét yéu ciia Module tao khung tin hiéu OTN

Khung tin hiéu OTN tong quéat c6 cau trac nhu thé hién trong hinh 3.10.

FA | OTUOH

OPU
OH

Tai trong OPU FEC
ODU OH
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Hinh 3.10: Céu tric tdng quat cia khung tin hi¢u OTN

Ta thay c4u triic khung OTN gdom 4 phan chinh: Pong chinh khung va da
khung (FA), mao dau, tai trong va ma stra 18i (FEC).

Két hop v6i vi tri va chire ning cua Module tao khung tin hiéu OTN thi Module
can céc khdi thue hién duge cac chic nang sau:

- X1 ly tin hiéu mao dau dé xac dich dén cua tin hiéu, xac dinh d6 dai khung
tin hiéu dé sap xép chung vao khung OTN.

- Tao dugc tin hiéu dong chinh khung (da khung), déng thoi tao ra cac mao
dau OTU, ODU, OPU.

- Luu trir toan bd phan tai trong ciia tin hiéu ludng nhanh trudc khi sip xép
vao khung OTN.

- Tao ra cac ma stra 16i dua trén cac bit d3 duoc sép xép vao khung & céac phén
trudc trong khung.

Ngoai ra con mdt s6 khdi nham dam bao viéc tao nén mot khung OTN hoan
chinh (dugc trinh bay ¢ phan 3.3).

3.3 Pé xuit kién triic Module tao khung tin hiéu OTN

3.3.1 So dé kién tric

Hinh 3.11 thé hién so dd kién trac ctia Module tao khung tin hi¢u OTN tai ntt 5
ctiia mang trén hinh 3.8. Dé thue hién tao khung OTN trude khi dua vao diéu bién vai tung
budc song trén timg hudng truyén dan, Module c6 cac khdi chinh 1a Xir Iy trung tim, Tao
bit, Tao FEC, B0 nhd dém, Truong chuyén mach va cac khdi Tach mao du cac luéng

nhanh, Lap khung. Khéi ngudn dung chung cho tit ca cac thiét bi ciia nut.
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Khéi Xir 1y trung tim bao gém cac khdi con 1a Xir Iy mao dau, Tinh toan va
Diéu khién.

Khéi Tao bit c6 céc khdi con 1a FA, OH va Cheén .

Khdi Bo nhd dém c6 n bd nhé danh riéng cho timg ludng nhanh dau vao riéng
1&. Téc d6 ghi vao bd nhd bang véi tde do ludng nhanh, nhung téc d6 doc s& bang toc

d6 truyén ciia khung OTN tuong ung.
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Truong chuyén mach khong gian v6i (3x4m) dau vao va 4m dau ra duoc sir
dung. Viéc két ndi dau vao voi dau ra nio, trong khoang thoi gian nao do khéi Xur 1y
trung tim tinh toan va diéu khién.

Tai mdi hudéng truyén, trude mdi bo didu bién c6 mot bd Lap khung, 1a noi
khung OTN c¢6 céu tric theo quy dinh dwoc hinh thanh.

Khéi Tach mao dau thuc chat gdbm n khéi con dit tai moi ludng nhanh. Tuy
thudc loai tai (SDH, IP, Ethernet, ...) cac khdi con ndy c6 cdu triic va hoat dong khong
hoan toan gidng nhau.

3.3.2 Chikc nang cdc khéi trong Module tao khung tin hiéu OTN

Module tao khung tin hiéu OTN gdm cac khéi véi chire ning cu thé nhu sau:

- Khdi tach mao dau

Khdi tach mao dau nhéan cac tin hiéu ludng nhanh dau vao, xir Iy tach tin hiéu
mao dau dua téi khdi xur 1y trung tAm. Céc tin hiéu ludng nhanh dau vao ciing duoc
dua vao tung by nh¢ dém tuong ing.

- Khéi xir 1y trung tim

Khéi xtr 1y trung tim bao gdm céac khéi con: Khdi xir Iy mao dau, khdi tinh
toan va khéi diéu khién véi chtrc ning cu thé nhu sau:

Khéi xtr Iy mao dau thuc hién xtr Iy mao dau dé xac dinh dich dén cia ting
ludng nhanh, dong thoi thong qua tin hiéu mao dau dé xac dinh do dai cta ting ludng
nhanh, tir d6 tinh toan vi tri sap xép cac luong nhanh trong khung OTN.

Khdi tinh toan thuc hién cac thuat toan dé xac dinh tin hiéu dong chinh khung
(da khung)..., tir mi stra sai (FEC) va tinh toan dé xac dinh vi tri cac tin hiéu ludng
nhanh trong khung OTN.

Khdi didu khién tao ra tin hiéu diéu khién dong mo cac két ndi cua truong
chuyén mach, dong thoi diéu khién qua trinh hoat dong ctia cac khéi chirc ning.

- B6 nhd dém

Bo nhd dém luu trit toan bo thong tin ciia luéng nhanh trong qua trinh chd

khdi xtr 1y trung tam tinh toan, xr Iy viéc tao 1ap khung OTN.
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Str dung b nhé doc 1ap, toan bd thong tin cua cac luéng nhéanh du vao duoc
lwu trir vao ting bd nhé twong tmg. Thoi diém doc thong tin ra khoi 6 nhd thyc hién
duéi su diéu khién cua bo xir Iy trung tam.

- Khéi tao bit gom khdi FA, khdi OH, khdi chén véi cac chire nang:

Khéi FA tao ra tin hiéu dong chinh khung, da khung.

Khéi OH tao ra mao dau cho khung OTN

Khéi chén tao ra céc bit chén khi can cho khung OTN.

- Khéi tao FEC

Tao ra céc bit stra 16i, duoc dit tai vi tri ¢d dinh & tung khung (néu can thiét). S6
luong céc bit (byte) nay dugc xac dinh thong qua viéc tinh todn cta bd xtr 1y trung tam.

- Trudng chuyén mach

Truong chuyén mach déng vai tro 1a trung tim trung chuyén cia Module tao
khung OTN. Trudng chuyén mach bao gom (3 x4m) dau vao va 4m dau ra nham dam
bao day du két ndi cho cac hudng.

Diéu khién két ndi truong chuyén mach nam dudi su diéu khién cta bo xir 1y
trung tam. B xtr 1y trung tim diéu khién trudng chuyén mach thuc hién chuyén mach
khong gian va thoi gian.

Thuc hién chuyén mach khong gian cta trudng chuyén mach thiét 1ap két ndi
dé truyén tin hiéu (céc bit) tir mot dau vao dén mot dau ra theo yéu cau tao khung.

Thoi gian két ndi mot dau vao dén mot du ra cua truong chuyén mach phu thudce
sd luong bit thong tin cn truyén qua nd trong qué trinh tao khung tin hiéu OTN.

- Khéi 1ap khung

Thuce hién dong goi, sip xép cac byte chirc ning, ving tai trong vao vi tri da
xac dinh cua khung OTN.

- Khéi ngudn

Khdi ngudn cung cap ngudn dién mot chiéu theo yéu cau cho cac khdi trong
Module tao khung hoat dong.

3.3.3 Nguyén ly hoat dong cia Module tao khung tin hiéu OTN
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Theo cAu hinh mang truyén dan 5 nat (Hinh 3.8). Gia st c6 mot ludng STM-16
khong truyén thang theo hudng 5 -2 ma thyc hién r& (tach) dé truyén theo huéng 5 -1.
Module phai thyc hién xtr 1y, sip xép ludng STM-16 vao mot khung OTN va truyén
dan trén budc song thi 1 trén tuyén 5-1. Tin hiéu STM-16 duoc sap xép trong cau triic

cta khung OTN-1 (Hinh 3.12).

1...6 7 ...14 15 16 17  .coieiiiinn., 3824 3825 4080
1 FAS | OTUOH ‘Hc’j Q
2 ho|Q
Téi trong OPU FEC

3 ODU OH N O

D: L]
4 » 9189

o Z ol

Hinh 3.12. Cau tric khung tin hiéu OTN 1

Do dai khung tin hiéu OTN1 12 48.971 ps. Nhu vay, dé truyén 1 byte tin hiéu
mat 48.971/(4080x4) =~ 0.003 ps.

Qua trinh sdp xép tao khung OTN thyc hién theo nguyén tic tir trai qua phai,
tir trén xudng dudi theo thir tu cac hang.

- Qué trinh hinh thanh ciu trac khung OTN ¢ hang tht 1 nhu sau:

Khéi xtr 1y trung tdm diéu khién truong chuyén mach két ndi khéi tao bit véi
khéi tao 1ap khung OTN cho budc song A1 trén hudng 5-1, déng thoi didu khién dé
khéi tao bit phét tin hiéu FAS (gom 6 byte, phat trong 0,018 ps). Tiép theo, khdi xtr
1y trung tim diéu khién khéi tao bit phat tin hiéu OTU OH (gém 8 byte, phat trong
trong 0,024 ps), phat Byte RES (gém 1 byte, phat trong trong 0.003 ps), phat Byte
JC (g0om 1 byte, phat trong trong 0.003 ps).

Tiép theo, khdi xir I trung tdm diéu khién trudong chuyén mach két ndi bd nhé
dém c6 goi tin hidu can chuyén di v6i khéi 1ap khung OTN cho bude séng g trén
huéng 5-1, dong thoi diéu khién dé doc 3808 Byte trong bd nhé chuyén dén khéi lap
khung trong khoang thoi gian 11,424 ps.
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FEC duogc khéi xir 1y trung tdm tinh toan, diéu khién khdi FEC tao thanh ma
sira 161 cho khung tin hiéu OTN. Sau khi ghép hét hang dau ving tai trong, khbi xir
1y trung tim diéu khién truong chuyén mach két ndi khéi FEC voi khéi 1ap khung
OTN cho budc séng A1 trén hudng 5-1 va diéu khién dé FEC phat 256 Byte trong
phan dau ma stra 161 dén khdi 14p khung trong khoang thoi gian 0,768 ps.

- Sau khi sdp xép hét toan bo hang 1 (sau 12,24 ps), qué trinh hinh thanh ciu
truc khung OTN & hang thtr 2 dugc thyc hién.

Khéi xtr 1y trung tdm diéu khién khéi tao bit phat cac tin hiéu mao dau tiép
theo gom:

Phat tin hiéu ODU OH (gdm 14 byte, phat trong trong 0,042 ps), phat Byte
RES (gom 1 byte, phét trong trong 0.003 ps), phat Byte JC (gém 1 byte, phat trong
trong 0.003 ps).

Tiép theo, khi xir Iy trung tAm diéu khién truong chuyén mach két n6i b nho
dém co6 goi tin hiéu can chuyén di v6i khdi 1ap khung OTN cho bude séng Aq trén
huéng 5-1, ddng thoi diéu khién dé doc 3808 Byte tiép theo trong bd nhd chuyén dén
khéi 1ap khung trong khoang thoi gian 11,424 ps.

Sau khi ghép hét hang thir 2 ving tai trong, khéi xir 1y trung tam diéu khién
truong chuyén mach két néi khéi FEC véi khéi 14p khung OTN cho buéc song Aq trén
huéng 5-1 va diéu khién dé FEC phat 256 Byte trong phan tiép theo ctia ma sira 15i
dén khéi 1ap khung trong khoang thoi gian 0,768 ps.

- Sau khi sip xép hét toan bd hang 2 (sau 24,48 ps), qua trinh hinh thanh ciu
trac khung OTN ¢ hang thir 3 dugc thuc hién:

Khdi xir Iy trung tdm diéu khién khdi tao bit phat cac tin hiéu mao dau tiép
theo gom:

Phat tin hiéu ODU OH (gdm 14 byte, phat trong trong 0,042 ps), phat Byte
RES (g6m 1 byte, phat trong trong 0.003 ps), phat Byte JC (gém 1 byte, phét trong
trong 0.003 ps).

Tiép theo, khdi xir I trung tdm diéu khién trudong chuyén mach két ndi bd nhé

dém c6 goi tin hidu can chuyén di v6i khéi 1ap khung OTN cho budc séng g trén
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huéng 5-1, ddng thoi didu khién dé doc 3808 Byte tiép theo trong bd nhd chuyén dén
khéi 1ap khung trong khoang thoi gian 11,424 ps.

Sau khi ghép hét hang thtr 3 ving tai trong, khéi xir Iy trung tAm diéu khién
truong chuyén mach két néi khéi FEC véi khéi 1ap khung OTN cho buéc song A1 trén
huéng 5-1 va diéu khién dé FEC phat 256 Byte trong phan tiép theo clia mi stra 161
dén khéi lap khung trong khoang thoi gian 0,768 ps.

- Sau khi sap xép hét toan bd hang 3 (sau 36,72 ps), qué trinh hinh thanh ciu
truc khung OTN & hang thir 4 dugc thuc hién.

Khéi xir Iy trung tam diéu khién khdi tao bit phét cac tin hiéu mao dau cudi
cung cia khung gom:

Phat tin hiéu ODU OH (gdm 14 byte, phat trong trong 0,042 ps), phat Byte
PSI (gdom 1 byte, phét trong trong 0.003 ps), phat Byte NJO (gom 1 byte, phat trong
trong 0.003 ps), phat Byte PJO (gém 1 byte, phat trong trong 0.003 ps).

Tiép theo, khdi xir I trung tdm diéu khién truong chuyén mach két nbi bd nhé
dém co6 goi tin hiéu can chuyén di v6i khdi 1ap khung OTN cho bude song Aq trén
huéng 5-1, dong thoi didu khién dé doc 3807 Byte cudi cung trong bd nhé chuyén
dén khéi 1ap khung trong khoang thoi gian 11,421 ps.

Sau khi ghép hét hang thir 4 vung tai trong, khéi xir Iy trung tdm diéu khién
truong chuyén mach két n6i khéi FEC véi khéi 1ap khung OTN cho buéc song A1 trén
huéng 5-1 va diéu khién dé FEC phat 256 Byte cudi cling trong phan ma stra 16i dén
khéi 1ap khung trong khoang thoi gian 0,768 ps.

Qua trinh 1ap khung tin hi¢u cho cac khung OTN khac thuc hi¢n twong ty nhu
qua trinh 1ap khung tin hiéu d trinh bay trong phan nguyén 1y & trén.

KET LUAN CHUONG
Chuong 3 trinh bay ciu tric mot s6 khung tin hiéu ludng nhanh co ban duoc thuc
ghép vao trong khung tin hiéu OTN nhu khung tin hiu SDH, khung tin hiéu ATM, khung
tin hi¢u Ethernet, khung tin hi¢u IP.
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Trong chuong 3 ciing dua ra so dd cau hinh mot mang truyén dan. Tur so d6
xéac dinh qua trinh chuyén, nhan tin hiéu giita cac nit mang trong mang truyén dan
d6. Xac dinh vi tri, chitc ning ciia Module tao khung tin hiéu OTN trong mdi nut
mang, két hop voi cAu tric cua mot khung tin hi¢u OTN cu thé dé dé xuat Module.

Module tao khung tin hiéu phai théa man duoc nhitng yéu cau nhu:

- X4c dinh duoc dich dén cua céc luéng nhanh.

- Xéc dinh duoc vi trf sip xép cac ludng nhanh trong khung tin hiéu OTN cu thé.

- Tao dugc céac tin hiéu mao dau.

- Tinh toén, tao ra dugc ma sira 16i FEC.

Qua trinh tao 1ap khung OTN duya trén 2 qué trinh: Piéu khién va trao doi
thong tin giita cac khdi trong Module.

Mot truong chuyén mach dong vai tro 1am trung tim trung chuyén ctia Module
tao khung OTN. Trudng chuyén mach gdm nhiéu dau vao va nhiéu dau ra nham dam
bao day du két ndi cho cac hudng.

Qua trinh diéu khién thuc hién dong mo cac két ndi cua truong chuyén mach
vé mit khong gian nham xac dinh chinh xac dich dén cta tin hiéu ludng nhanh.

Ngoai ra, két hop v&i qua trinh diéu khién thyuc hién dong mé cac két nbi cua
truong chuyén mach vé mit thoi gian nhiam sip xép chinh xéc vi tri cac byte chiic
nang, vi tri cic ludng nhanh vao khung OTN cu thé.

Chuong 3 di dé xuét kién triic ciia mot Module cu thé (Module tao khung tin
hiéu). Trén co s& kién trac dé xuat, can tiép tuc nghién ctru, phat trién cac bang mach
cu thé dé kién tric nay co thé trién khai ung dung cho cac thiét bi OTN tai cac nat

mang trong thuc té.

KET LUAN

Sau mot thdi gian nghién ctru duéi sy huéng dan, chi bao tan tinh cia PGS.TS.

Bui Trung Hiéu két hop vé6i sy nd lyc cua ban than, luan vin “ Nghién ctru kién triic
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va tao khung tin hiéu trong mang truyén tai quang (OTN)” dd dugc hoan thanh voi

mot sO két qua cu thé nhu sau:

- Néu duoc nhitng ndi dung co ban vé& mang truyén tai quang nhu ciu triic, mi
stra 161 huéng thuan (FEC), giam st két ndi Tandem (TCM), mbi quan hé cia OTN
va cong nghé ghép kénh theo budc song (WDM).

- Pua ra dugc mot sd diém ndi bat ciia mang truyén tai quang

- Trinh bay duoc cu tric mot s6 khung tin hiéu co ban trong OTN ciing nhu
vi tri, chitc ning ciia céc tin hiéu mao dau ¢ ting khung.

- Trinh bay dugc cdu trac cia mot s6 khung tin hiéu dién hinh duoc ghép trong
khung tin hi¢u OTN nhu khung tin hiéu SDH, IP, Ethernet, ATM.

- Xac dinh dugc vi tri, chttc nang cua Module tao khung tin hi¢u OTN, tu do6
nghién ctru, dé xuat dugc kién tric cia Module.

Do thoi gian thyc hién dé tai c6 han, kinh nghiém trong nghién ciru ciia ban
than chwa nhiéu va chiu chi phéi ctia nhidu nhiém vu khac nhau nén ndi dung luan
van ¢é phén chua dugce chi tiét, tir ngit st dung con thiéu sy mach lac.

Trong thoi gian toi hoc vién sé tiép tuc ¢d ging hoan thién luan vin ctia minh,
trinh bay 16 rang, cu thé hon ndi dung cac phan, xay dung thém nhiéu kich ban hon
dé mé ta qua trinh dong khung caa Module.

Hoc vién rat mong nhan duoc y kién dong gop cua cic nha khoa hoc, dong

nghiép va ban b¢ dé hoan thién hon nita luan van cua minh.

Ha Noi, thang 11 nam 2020
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