Cong Nghé SDH

LOI MO DAU

Sy ra doi ciia cong nghé SDH danh dau mot bude phat trién vuot bac trong
linh vuc truyén din. Véi nhitng wu thé trong viéc ghép kénh don gian, linh
hoat, giam thiét bj trén mang, bang tan truyén dan rong, tuong thich vé&i cac
giao dién PDH hién cd, tao ra kha nang quan ly tap trung. Cong nghé¢ SDH
dap ung sy ting truong nhanh ciia mang vién thong va cic yéu ciu cua mang
sb hoa da dich vu trong tuong lai. Bac biét cong nghé SDH cho phép tao nén
cu trac mach vong, dam bao dd tin cdy, an toan mang ludi ma cong ngh¢
PDH trudc day khong thé thuc hién dugc. Trong nhiing nim gan day SDH da
duoc tmg dung rong rdi trong mang vién thong Viét Nam: mang duong truc
Bic Nam 2,5 Gbit/s da hoat dong on dinh trong nhiéu nim qua. Dén nay phan
16n cac mang ndi tinh va thanh phd da ung dung cong nghé SDH co toe do
155,52 Mbit/s dén 2,5 Gbit/s

Sau bdn nam hoc tap tai truong DH.DLHP, dugc cac thﬁy co trong khoa
Di¢n tan tinh chi bao, cling nhu ty ban than nhan biét duoc tam quan trong
ctia cong nghé truyén din SDH nén em d3 chon dé tai : “Nghién Ciru CONg
Nghé Truyén Din SDH” 1am dé tai t6t nghiép. Em mudn di sau va tim hiéu
ky hon vé cong nghé truyén dan nay - cdng nghé hién dang duoc nhiéu nudc
phat trién st dung tir 1au. Bén canh d6 em ciing nghién ctru vé thiét bi truyén
dan OSN 3500 cta hing Huawei va chon thiét bi ndy dwa vao dd an tot
nghiép nham phuc vu cho cong viéc sau nay. OSN duoc st dung & mot )
tinh thanh nhd cd cac vu diém ndi bat hon so voi cac thiét bi can dong bd
PDH. Thiét bi OSN 3500 1a thiét bi truyén dan SDH thé hé sau. Véi kién trlc
modun c6 thé cung cép cac loai dich vu da dang nhu SDH, PDH, ATM,
Ethernet... né duoc trang bi board két ndi chéo c6 dung lugng 16n va céac
board xur Iy dich vu tuong tmg cho phép tach truc tiép ludng 2Mbit/s ra khoi
luéng tbc do cao thay vi phai sit dung 1 lugng l6n thiét bi nhu PDH. Véi cac
giao dién chuan qudc té gitp cho viéc két ndi cac thiét bi ciia cac nha cung
cép khac nhau mot cach dé dang, 6n dinh.

Pé tai cia em trinh bay gdm 4 chuong :

Chuong 1 : Cong nghé PDH va SDH

Chuong 2 : Mang truyén dan quang




Cong Nghé SDH

Chuong 3 : Bong bo va bao vé mang
Chuong 4 : Thiét bj truyén dan Optix OSN 3500

Mic du di c6 nhiéu cb gang nhung vi thoi gian ciing nhu kién thic
thuc té con han ché nén khong tranh khoi nhitng sai x6t. Em rat mong nhan
duoc sy nhan xét va danh gia cta cac thay cd dé em hoan thién kién thic
nham phuc vu cho cdng viéc sap téi.

Trong sudt qué trinh hoc tap cling nhu thuc hién dd an va gip khong it
kho khin nhung véi su gitp d& cua cac thay c6 em da hoan thanh dugc d6 an.
Em xin giri 161 cam on chan thanh téi céc thay ¢ gido trong khoa da trang bi
day da nhat vé mat kién thic cho em. Dic biét 1a ThS.Pham Bic Thudn cing
cac anh chi ki thuat vién phong LAB cong ty Bién Toan Va Truyén So Liéu-
VDC di tan tinh huéng dan va giup d& em hoan thanh D6 an Tt nghiép nay.

Hai Phong, ngay...thang...nam 2013

Sinh Vién Thuc Hién

Cao Ngoc Uy
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Chuong 1 : CONG NGHE PDH VA SDH

1.1 Cac giai doan phét trién cia cong nghé truyén dan

Mang dién thoai tir Iic thanh 1ap dé€n nay chd y&u truyén tin hiéu
thoai dugc xAy dung d€ truyén tin hiéu tuong tuw (Analog) va ghép kénh
theo tin s6. Trén cdc tuyén thong tin cu ly dai chi y&u dung cdp dong
truc.

PAu nhitng nim 70, cidc hé thdng truyén din sd bit diu phat trién.
Trén céc hé thong nay chi y&u st dung ghép kénh theo thdi gian (TDM),
v6i ting dung cda ky thuat di€u xung ma (PCM). NhJ k§ thuat diéu xung
ma tin hiéu thoai c6 bing tin s6 tir (0,3:3,4) KHz dugc chuyén thanh tin
hiéu s c6 toc d0 64Kbit/s.

in hia Luong in Hia
Tin hiéu e M3 Héa‘ Tin Hiéu
tuong ty T Hoéa ‘

Hinh 1.1.Qud trinh chuyén doi tin hiéu twong tw thanh tin hiéu sé

Nhung néu truyén riéng biét mdi kénh trén hai doi diy di xa sé& rat
ton kém. Vi vay k¥ thuat ghép céc tin hiéu 64Kbit/s theo phuong thitc ghép
kénh theo thdi gian (TDM) thanh cdc ludng sd cip va sau d6 ti€n hanh
ghép kénh dé€ dugc cdc ludng sd bac cao hon. Cdc cip truyén din nhu vay
goi 12 can dong bd PDH.

1.2 Thé nao 1a PDH (Plesiochronous Digital Hierachry)

PDH 12 k§ thuat truyén din tin hiéu phin cip sd cin dong bd. Trong
cAu tric s& cAn dong bd (PDH) thi d€ ghép dugc mot ludng s6 cé toc do
cao ta phdi ghép 4 ludng sd c6 tdc do thap hon (Theo tiéu chuin CEPT).
Ma cdc ludng s6 2Mbit/s dugc tao ra tir thi€t bi ghép kénh hoic tir cic
tong dai dién it s6 khac nhau, do d6 c6 sy khic nhau vé tin sd xung dong
hé din dén toc dod bit cda cdc ludng s6 khdc nhau téc do. Vay truc khi
ghép ta phdi hiéu chinh cho tdc dd clia cdc ludng s c6 tdc dd bit bing
nhau. Tdc la phai thuc hién viéc chén thém cdc bit gia thong tin
(Justification Bit). Ttrc 1a chén duong (Bit Insert). K&t hdp vé6i viéc chén bit
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chit khong ddng bo vé pha khi ghép. Khi tdch ludng thi phdi lam ngugc lai.

Tic 1a tich c4c bit chén va ddng bo ra.

% So dd ciu triic ghép kénh ludng 2Mb/s :

1111010000 A

CuCpCis  CuCpCsp  CyuCspCa 152535

212Bit 212Bit | 212Bit 212Bit

y
A
A
A
A
A
A
\ 4

848Bit/104,4us

A

A\ 4

Hinhl.2.Cdu triic ghép PDH ciia 4*2,048Mbitls

F=1111010000: Frame Aligment

A: C4dnh bdo dong bd

N: Danh cho qudc gia

C: Piéu khién chén

S: Cac bit chen

Ci; Cy; Cs1: Diéu khién cheén bit S,

C> C,y Cs3: Diéu khién chén bit S,

Céc ludng so cAp co ban (1,5Mbit/s, 2Mbit/s) dén tir cac thi€t bi ghép
kénh hoic cic tdng dai dién tf khdc nhau, do vdy chiing dudc goi 1a céc
ludng s& can déng bd. VD: Khi ghép 4 ludng 2Mbit/s thainh mot ludng s6

c6 toc do 8,448Mbit/s thi qua trinh dudc thyc hién véi s6 d6 nguyén 1y sau:
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— > 8,448MHz

|

2,048Mbit/s — |
2,048Mbit/s | MUX 8,448Mbit/s

2,048Mbitls ——) __~

2,048Mbit/s

FANC

Hinhl.3.Ghép 4%2,048Mbit/s thanh luong s6’ 8,448Mbit/s

Khi ghép 4%2,048Mbit/s = 8,192Mbit/s ma tdc do chuin cia khung truyén
dan 1a 8,448Mbit/s. Vay ta phai thuc hién viéc chén bit vao cdc ludng s6
2,048Mbit/s @€ hiéu chinh toc do clia chiing. Ttc 1a chén thém cic bit F A,
N, C.
V6i F: Frame Synchronus gom 10 bit =1111010000
C: Bit diéu khi€n chén

A: (Synchronous Alarm) A =0:Pang dong bd; A =1 : Mit dong bo
N=0:Choquocgia ; N=1:Cho qudc té.

1.3 Cac tiéu chuan phan cap so can dong bo

Hién nay trén th& gidi c6 ba tiéu chuin tdc do bit PDH. Pé 1a tiéu
chudn Chau Au, tiéu chuidn Bic My, tiéu chudn Nhat Ban.

* Tiéu chudn Chau Au : Chau Au dva trén toc do bit cd s§ 2.048Mbit/s dé€

ghép xen bit thanh cdc tdc do bit cao hon va gdm 5 miic.

* Tiéu chuian Bic My : Bic My st dung ludng s6 co s& 1544Kbit/s tir
thi€t bi ghép kénh PCM —24 hoic tir tdng dai dién ti s6 d€ ghép xen bit

thanh cdc ludng so c6 toc dd bit cao hon va gdom 4 mifc.
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* Tiéu chudn Nhat Bdn : Hai mdc dau tién ciia Nhat Bdn hoan toan gidng

nhu tiéu chuidn Bic My va c6 tit cd 5 mic.

) 32064

NHAT Kbit/s
X5

1554 X4 | 6312 X7 44736

MY | Kbits

o

X4

Kbit/s _____, Kbit/s

CHAU 2048 8448 | X4 34368

AU Kbit/s L, Kbit/s ___, Kbit/s

o

1.3.1 Ghép kénh PDH

: CAu tric khung chua dude chuin
héa

X3 X4

97728 394200
L, Kbit/s L, Kbits

X6 | 274176

NS

X4 X4

139264

564992

— Kbit/s

Trong hé thdng cian ddng bd PDH, qu4 trinh ghép kénh tir tin hiéu

cin dong bd cip thap sé dugc ghép thanh tin hiéu cip cao hon. Ghép

ludng 2Mbit/s thanh ludng 140Mbit/s phdi qua tit ci cdc mifc trung gian

8Mbit/s , 34Mbit/s thong qua viéc st dung cdc thi€t bi ghép kénh s6 cap

2 (2DME) c4p 3 (3DME) va c4p 4(4 DME) nhu Hinh 1.5.

10
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2Mb/s 8Mb/sDDF 34Mb/sDDF
140Mb/sDDF

H
o =

1 D .
3 M
E
5,
6 _
7 : —* D
> 6 2
5 ?'3 M )
» LN gt
4 8 - 0
64 I | N » D 1
X - L
» E E

61,
62| D %.. 5
63.|2 M EASVEE
64 | E » E

|+ 16,

|

DDF : Digital Distribution Frame
DME : Digital Multiplexer Equipment

OLTE : Optical Line Terminal Equipment

Hinhl.5.Ghép kénh PDH

1.3.2 Tach kénh PDH

Khi phan kénh, phdi thyc hién ngudc lai. D€ c6 thé xaAm nhip dén
ludng 2Mbit/s ta can tdich kénh 140Mbit/s thanh 64 ludng 2Mbit/s qua cic
budc trung gian 34Mbit/s, 8Mbit/s va 2Mbit/s ciing thong qua cac thi€t bi
tach, ghép kénh cip 2, 3, 4.

- Tin hiéu déng bd dugc tach ra
- Khoi phuc lai tir chdt khung
- LAYy lai cdc bit da cheén vao

Qua4 trinh ghép kénh chia thanh cédc cap:

11
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- CAp 2: Ghép 64 ludng 2Mbit/s thanh 16 ludng 8Mbit/s ding 8 x
2DME

- Cap 3: Ghép 16 ludng 8Mbit/s thanh 4ludng 34Mbit/s diing 4 x 3DME

- CAp 4: Ghép 4 ludng 34Mbit/s thanh 1 ludng 140Mbit/s dung 1x
4DME
Tuy nhién, k§ thuat ghép ludng nay khong cho phép viéc quin Iy mang
mot cach tip trung. Pé thuc hién dugc cdc chic ning nay cédc thi€t bi
ghép ludng phdi dudc cai dit thém va két ndi tir xa vdi cdc trung tim
quan 1y diéu hanh va khai thic hé thong.
1.4 Cac nhwoe diém cia PDH

Mang PDH chii y€u ddp ng cic dich vu dién thoai t6c do thap. Doi
véi cdc dich vu méi nhu dién thoai truyén hinh, truyén s6 liéu, ISDN hoic
cdc dich vu phi thoai khic thi mang PDH khé c6 thé dip tng dudc, vi toc
dd cao nhat clia truyén din PDH 13 : Vyax = 564,992Mbit/s tuong dudng
7680 kénh thoai.

Chua c6 tiéu chuin chung cho thi€t bi dudng day, cdc nha sin xuit chi
mdi ¢ tiéu chuin dic trung riéng cho cic thiét bi riéng cia ho. Do viy
viéc hdoa mang la rat khé khin nhit 12 khi hdoa mang hai cAp truyén din

khac nhau.

Mang PDH do diéu khi€n bing phan ciing nén khong linh hoat trong
viéc k€t nbi cdc ludng tin hiéu. Khi dung lugng qué 16n va khi ¢6 nhu cau
ré& ludng c¢6 dung lugng thap (34Mbit/s hodc 2Mbit/s) tit mdt ludng c6 dung
lugng 16n (140M Bit/s) thi viéc tich kénh qua cdc cip trung gian d€ ha toc
dd cao xudng tdc dd thap tuong ng, cling nhu viéc ghép ludng ciing phai
trdi qua tir cAp thdp d&€n cAp cao dé dat dugc toc dd6 yéu cau. Chinh vi vay
PDH khong mém déo va khong thuin tién trong viéc két ndi.

Hé thdng PDH thi€u phuong tién gidm sit va do thif tf xa ma chi c6
thé ti€n hanh ngay tai cho. Chua c6 cdc thdng tin chi ti€t phuc vu cho viéc

quan ly mang vi ta chi chén cdc bit F, A N, C, nén d0 trugc ( jitter) bé.

Trong PDH thi viéc thyc hién ghép kénht heo ki€u xen bit (trir ludng
2Mbit/s) con ddng bod cdc ludng sd thuc hién theo ki€u chén duong bit (Bit

Insert).

12
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Céc thong tin bdo tri khong lién ti€p vdi toan tuyén ma chi vé6i ting

doan tuyén riéng 1€, thl tuc bdo vé toan tuyén phifc tap.

Pong hod (Clock) tai cdc nit mang khong dong bd véi nhau do d6 sinh
ra hién tugng trugt (Slip).

Su han ché€ vé xen / ré cic kénh khi€n két noi kém linh hoat va khé
cung cip dich vu nhanh chéng, dong thdi lai doi héi nhi€u thi€t bi ghép

kénh lam cho gid thanh tang l€n.

1.5 Gi6i thiéu chung vé SDH

1.5.1 Khai niém vé SDH

Do nhu ciu vé truyén dan tin hiéu s6 tdc do cao ngay cang ting. Ngoai
dich vu dién thoai binh thudng, cdc dich vu phi thoai khac nhu hdi nghi
truyén hinh, thAm nhdp dén cd s& dit liéu tir xa (Internet), dic biét 1a
mang da dich vu bang rong (B-ISDN)....Doi hdi mot mang linh hoat cé
thé dip ng dudc yéu cau do rong dai thong hau nhu khong gidi han.

Su phifc tap cia mang dudc xay dung trén co s§ k§ thuit truyén din
PDH khong d4p tng dugc nhitng yéu cau trén. PDH phdt trién d€ d4p tng
nhu ciu cla dién thoai thong thudng, khong phi hdp véi truyén din va
quan 1y céc tuyén c6 do rong bing tan I6n. SDH ra ddi nhim gidi quyét
nhitng nhugc di€ém nay cia PDH. Khi st dung sgi quang, mang SDH cé
kha ning ting ding k€ d6 rong bing tin sin c6, gidm sd lugng thiét bi
trong mang. Trong SDH, viéc cung cAp quén Iy mang phic tap hon tao ra
tinh linh hoat cao, d6 sdn sang thong tin

1,5 Mbit/s
34 Mbit/s 6,322 Mbit/s
45 Mbit/s 140 Mbit/s
1.5 Mbit's SDH 2 Mbit/s
6,322 Mbit/s 45 Mbit/s
34 Mbit/s
140 Mbit/s

2 Mbit/s

13
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Hinh 1.6.Cdc téc d¢ PDH dugc sit dung cho truy nhdp vao luéng SDH
tot hon va ddm bdo cung cAp cdc dich vu nhanh hon.Véi su phét trién clia

k¥ thuat LASER va sgi dAn quang, vi ba s6 1985 Bellcore § Bic My da

phdt tri€n hé thong SONET nhu mot tiéu chuin qudc gia thay th& mot
cdch hiéu qua cho tiéu chuidn PDH.

Hé thong phan cdp dong bd SDH ra doi phit hgp véi sy phan cap
Chau Au (t6¢c d6 cd ban 2,048Mbit/s) lai vira phit hdp véi sy phan cip tiéu
chuin Bic M§(tdc @6 cd ban 1,544Mbit/s). SDH dugc coi 1a mot hé thong
truyén din tao bdi sy k€t hgp cdc tin hiéu nhdnh c6 t6c dd khac nhau (1,5
,2,6,34,45,140)

Mbit/s trong mot tin hiéu don c6 téc d6 cao, c6 phan cAp tiéu chuidn hod

qudc t&€ bdi su nhan kénh s6 dong bd truc tiép.

1.5.2 C4c c4p do truyén din trong SDH:
Trong SDH thi cic cdp truyén din dudc goi 12 cdc Module (khdi)
truyén dan dong bd STM theo bing sau:

Giao dién

bPi€én quang
(Electrical-
Optical)

Quang

Quang

Quang

Bdng 1.1.Cdc cdp truyén dan STM-N

14
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1.5.3 Céc tiéu chuéin ghép kénh SDH:
Hién nay céc tiéu chudn SDH ctia CCITT k&t hgp clia hai tiéu chuin
SDH cia Chau Au do ETSI dua ra va tiéu chudn SONET cia My.
ETSI: European Telecomunication Standard Institude
SONET: Synchronous Optical Network
< Su khac nhau ctia hai tiéu chuin nay la:

ETSI

STM-1
STM-3
STM-4
STM-6
STM-8
STM-12
STM-16

Bang 1.2.Cdc tiéu chuan SDH ciia SONET va ETSI
* OC: Optical Carrier
STS: Syn chronous Transport Signal
STM: Synchronous Module

1.5.4 Uu va nhuec diém cia SDH
* Uu di€m:
- SDH lam don gidn hod mang ludi nhd viéc tdch ghép ludng truc ti€p

va ndi chéo ludng biing phan mém.
- Mang SDH tuong thich v§i tat cd céc tin hiéu PDH.

- T8¢ do trén 140 Mbit/s 1an diu tién dugc tiéu chuin hod trén pham vi

toan th€ gidi.

15



Cong Nghé SDH

- Viéc truyén din tin hiéu quang dugc tiéu chuin hod tuong thich végi
thi€t bi cla cdc nha sdn xuAit.

- Cau tric khdi: Toc do bit va cau triic khung clia ciAp cao hon dudc tao
thanh tir t6c do bit vd cu tric khung clia ludng co bdn cip thap hon. Do
dé, viéc tich ghép ludng thong tin trd nén dé dang.

- C6 trang bi kénh riéng cho gidm sét, quan 1y, do th hoic diéu khién
st dung trong quan 1y mang.

- T4t ca céc tin hiéu PDH, ¢6 toc do tir 140 Mbit/s tré xudng déu dugc
ghép vdo khung truyén din, ciAp thidp nhat 1a STM-1 c6 tdc do
155,52Mbit/s.

* Nhugc di€m:

- K§ thuat phtic tap hon do cAn phai ghi lai sy tuong quan vé pha giffa tin
hiéu ludng va phan mao dau (Over head).

- Do xuat phét tir M§ cho nén dung lugng khong dudc ddm bdo cho hé
thong tin hiéu CEPT(Conference of Eropean Post and Telegraphs - Hoi
nghi vé dién thoai va dién bdo ciia Chiu Au).

- Viéc sip x€p theo nguyén ly byte xen byte lam ting dd di pha (jitter)
so v&i nguyén ly bit xen bit cia PDH.

- Vi tin hiéu PDH ctia My va CEPT c6 t6c d6 khic nhau, do dé viéc
ghép ludng khong dong bo nhau ma phai sit dung mot s6 giao ti€p khdc.

- Pong ho phii dudc cung cAp tif ngoai.

- Thi€u tin hiéu ghép trung gian 8 Mbit/s

- Ludng STM-1 c6 tdc do 155,52 Mbit/s chi chita 63 ludng 2 Mbit/s hoic
3 ludng 34 Mbit/s.
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* Suf kac nhau gitra ky thuat PDH va SDH:

Bdng 1.3.Sy khac nhau giza SDH va PDH

1.6 Nguyén 1y co sé ghép kénh SDH va chifc niing cac khdoi.

* Nguyén 1y co s6 ghép kénh SDH:

Trong hé thdng phin cidp s& dong bd SDH thi khung truyén din cip
thap nhat (caApl) dudc goi 1a STM-1 (Synchronous Transport Level 1) c6
toc d6 chuin 1a 155,52Mbit/s. Qua trinh tao thanh khung truyén din STM-
1 dugc bit dau viéc ghép cdc ludng tin hiéu cip thAp nhu PDH, hoic cic
tin hiéu hinh ,dit liéu ... Va s& dudc ghép tir phdi qua trdi qua cdc cidp do
nhu hinh vé dudi day.

Ghép kénh SDH dudc chia lam hai giai doan:

- Sép x&p cdc ludng nhdnh vao cic gbi tuong ng.
- Ghép céc khdi vao khung STM-N.

< Chifc niing cac khoi :

- C-X: Container-X: Khdi ludng cap-X 1a cdp truyén din cap thap

nhat trong hé thong d€ bo tri ludng cin déng bo.
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- VC-X: Virtural Container-X: Container 40 cdp X, gom cic
Container tuong tng C-X két hgp v6i thong bdo dia chi POH (Path
Overhead).

x N
STM- e AUG 140_
N Mbit/s
- g Vo
c3 45 Mbit/s
34 Mbit/s
VC-2 e €2 | 6 Mhbit/s
C- 2Mbit/s
12
C- 1,5 Mbit/s
11
Gén/ tach SOH Xuli  Gén/ tach POH Xl PTR  Gén/ tach POH
PTR ) )
@ Ghép Kénh €rrrnnan Hiéu Chinh <« Sap Xep
TCETSI Xt li con tro

Hinh 1.7.Cdu trdc ghép kénh SDH
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G6i VC gdm mdt trudng tin va cdc thong tin mao dau POH dugc t6
chic trong mdt cau tric khoi, dude lip lai mdi 125us hay 500us .Thong tin

nhin dang

diu khung VC-X dugc cung cip bdi 16p phuc vu mang. Cé hai loai géi
dugc dinh nghia.

+VC-X cap thdp (X=1,2) gdm cdc gbi C-X va mao dau dudng tuong
ung

+VC-X cap cao (X=3,4) gobm mot géi C-X hay mot tip hgp nhém khoi
nhanh TUG-2 hay TUG-3 cong thém mao dau dudng tuong ng.

- TU-X: Tributary Unit-X: Pon vi ludng cap-X, gdm cdc VC-X tuong
trng k&t hgp véi tir chi dan Pointer.

Cédc VC cap thap s€ dugc ghép vao mot VC cap cao hon trude khi sip
x&p vao khung STM-1. Khdi niém con tré dugc dinh nghia nhim tao
moi lién hé v€ pha giita cic VC va dong thdi thong bdo su bit dau clia
VC d6. Point dudc phép thém tai vi tri ¢d dinh trong VC va tao ra VC
tuong Ung.

TU-1X = VC+1PTR
TU-2 = VC-2+1PTR
Viéc truyén din Byte con trd x& xdy ra lan lugc, cf mdi khung 125us
s& ¢c6 mot Byte con trd. PTR nay s& dugc gdn vao vi tri c6 dinh trong
khung c4p cao hon nhu vy sé c6 c6 3 PTR cho khung 125us, con Byte
th 4 ctia da khung 500us ciing mang mot Byte con trd, nhung Byte nay
chua qui dinh rd chiic ning va hién nay diing d€ dv phong.
-TUG-X: Tributary Unit Group -X (Nhém don vi ludng cap-X): 12 noi

ghép cic TU véi nhau dé€ tao thainh mot khung c6 tdc do cao hon.

Cidc loai TUG TUG-2 TUG-3
Kich thudc 108 Bytes 774 Bytes
Toc dé 6,912Mbit/s 49,536 Mbit/s

Bdng 1.4.C4c thong sé cua nhém TUG-X
- AU-X: Khéi qudn 1y mitc X
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Kh6i quén 1y 1a mot ciu tric thong tin cung cAp kha ning lam tuong
hop gitta VC mifc cao v6i STM-1. N6 gdm mdt VC mifc cao va mot con
trd AU chi ra do 1&éch pha giita dau khung VC mtc cao va dau khung
STM-N. C6 hai loai AU dugc dinh nghia nhu sau :

+AU — 4 : Gdm 1VC-4 va mot con trd AU chi ra su 1éch pha giita
VC-4 d6 trong khung STM-N.

+AU - 3 : Gdm 1VC-3 va mdt con tré AU d€ chi ra su 1éch pha giita
VC-3 d6 trong khung STM — N. Trong ca hai trudng hop con tré AU la
c6 dinh tuong tng v4i khung STM-N.

Mot hay nhiéu AU chodn nhitng vi tri xdc dinh trong khung STM-
N tao thanh mdt nhém khdi quin ly AUG. Trong mdt AUG chi toan
AU-3 hoic chi ¢c6 mdt AU-4.

- Nhém don vi quan 1y AUG (Administation Unit Group): Mot AUG
dudc tao nén bdi mot AU-4 hodc 3AU-3 va chi€m nhitng vi tri xdc dinh
trong trudng tin STM-1 va dudc sip x&p theo nguyén 1y xen Byte. Mot
AUG c¢6 cau triic khung gidng ciu tric khung STM-1 khi chua c6 phin
mao ddu SOH. Mot AUG chi ¢6 thé chita toan AU-3 hoic AU-4.

* C&u tric co s¢ cia khung truyén din dong bé SDH (STM-1):

Ta thdy ludng tong dugc chia thanh cdc doan c6 do dai 125us, cdc
doan dugc goi 1a cdc khung (F), mdi khung chita 9x270byte. D€ tién ta
thé€ hién 12 mot khoi hinh chit nhat c6 9 hang 270 cot. Mdi 6 tng vdi
mdi hang va mdi cdt 12 mot byte, vay ta thA'y mdi d c6 tdc dd 64Kbit/s.
Trinh ty truyén tir trai sang phdi va tif trén xudng dudi nhu chi ra trén
hinh vé dudi day.

Ki hiéu :

F : Frame

RSOH : Regenerate Section Overhead (Phan b6 xung quin 1y doan

tdi sinh)

AU-PTR : Con tré don vi quén ly

MSOH: Multiplexer Section Overhead

PAYLOAD: Phan tdi trong
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FAS : Tin hiéu dong b khung

125us/9 x 270byte
FAS FAS
Trinh ty truyén
1| FAS 1
R - SOH
2 2
AU-4 POINTER PAY LOAD
3
(STM-1)
4 M -SOH
5
1 ... 9 10  ...... 270
Hinh 1.8.Cdu trdc khung STM-1
B : Byte = 8 Bit.

Cau tric khung dugc chia 1am hai phan d6 1a phan tdi trong 9x261byte
(PAYLOAD) va phan mao dau doan (SOH). Phan tdi trong chita thong
tin cdc ludng nhdnh can truyén, PTR va cdng thém mot s& byte bd sung
cho thong tin quén 1y (POH). Phin mao diu doan chita cdc thong tin
cho b3 sung danh cho quin 1y va dong bd thong tin chifa trong tdi trong
OH bao gom: tin hiéu ddong bd khung, thong tin bd xung danh cho quin
1y cdc tram tdi sinh RSOH, con trd AU, thong tin bd xung danh cho cic
tram ghép kénh MSOH.Vung tdi trong chi€ém mot khong gian bao gdm
261*%9Bytes= 2349Bytes, c¢6 dung lugng la 2349*%64Kbit/s =
150,336Mbit/s. Vung tii trong d€ chita cdc thong tin ludng nhdnh c6 thé
dén tr cac mdy ghép kénh PDH nhu :1,544Mbit/s, 2,048Mbit/s,
6,312Mbit/s. Khung STM-1 dudc truyén din 80001an/s 1a tdc do bit sit
dung cho tin hieu PCM. MJdi khung STM-1 dugc truyén vdi chu ky
125us do d6 toc do bit cia ludng STM-1 1a :

STM — 1 = 9dong/khung x 270byte/dong x 8bit/byte x 8.10°khung/s
= 15552 x 10*bit/s = 155.52Mbit/s.
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1.7.Phan mao dau ctia STM-1 (POH va SOH).

Trong c4u tric khung ctia hé thong SDH sé& c6 tat ca cdc thong tin
phuc vu cho gidm sdt quin 1y va duy tri hé thdng, né dudc gén trong
céc tif mao dau. T mao dau 13 mot hay nhiéu Byte dugc gin thém vao
khung truyén din nhim dé ddng bd dugc tdc do cia khung cap thap khi
b6 tri vao cdc khung cip cao hon va ciing thyc hién mot s6 chifc ning
sau:

- Gidm sdt hé thong

- Gidm sdt 16i

- Dinh vi 16i

- Bao dudng

- Dbiéu khién

C6 hai loai tir mao dau:

+ Tir mao diu dudng POH (Path Over Head)
+ T mao dau doan SOH (Section Over Head)

1.7.1.T% mao dau doan SOH:

T mao dau doan 12 ndi lvu gitt cdc thdng tin vé quin 1y ludng, cic
thong tin ghép kénh, cdc thong tin vé bdo dudng... , trén cdc doan ma

SOH lién quan.

Cau tric tif mao dau SOH cda khung STM-1: Gom 9 cdt diu clia khung
STM-1 va mdi cdt gobm 9 hang (Bytes). Trén 9 Bytes nay ngudi ta chia

nhu sau :

* T hang thit 1 + 3 12 tif mao dau danh cho cdc tram lip RSOH
ding dé mang thong tin quan 1y tram lip. N6 c6 thé k&t cudi tram lip

hodc tai tram ghép kénh.
Cac chifc niing cua RSOH:
- Gidm sdt 101 hoat dong .
- Cung cap kénh thoai cho quén 1y diéu hanh mang.

- Cung c4p kénh s6 liéu 576Kbit/s cho quin ly.
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- Truyén canh béo.

* Tt hang tht 5 + 9 13 tf mao dau doan ghép kénh MSOH, né dugc

truyén
di gitra hai tram ghép kénh.
Cac chifc ning cia MSOH:

Gidm s4t 16i hoat dong .

Cung cip kénh thoai cho quin 1y diéu hanh mang.

Cung c4p kénh sd liéu 576Kbit/s cho quén 1y.

Truyén cinh béo.

AL A A A A | A | G |[NU|NU VB BE’TESF;E cho
RS0OH B, E,; F, |NU [NU
. . . Evte dif
Dl VB | VB Dz VB D; Ll bhdng tidng lai
AU-4PIR H1 H1 H1 Hz Hz Hz H; H; H;
.| Cho st dung
EB- | B: | B: | K, K. NU trong nude
D, Ds Ds
M
ISOH < D- Dq D-
Do Dy D2
Sy | Zy | Zy | Zy | Z, | My | B, |[NU|NU

Hinh 1.9.Cdu trdc phan bé sung quan |i
* Y nghia cdc Bytes trong SOH:

Vi tri cdc Bytes dudc xdc dinh trong SOH bdi 3 tham sd toa do ( a, b,
¢ ) trong d6

a=(1+3vatr5+9) 1asd tht ty hing

b=(1+9)]la tht ty cot

c=(1+N)la vitri STM-1 dugc x4c dinh trong khung ghép STM-N.
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= Byte Alva A2 : C4c byte ddng bd khung gdm 3 x Al + 3 x A2 =
6byte dugc dit tai ddu khung cia STM-1 dung dé€ nhan dang khung, phia
thu cin ¢t vio 6 byte nay Iam cd s§ d€ tach / ghép 14y thong tin. Al c6 gid
tri cd s6 16 12 F6 cos6 2 1a (11110110), A2 ¢6 gid tri cd s6 16 12 28 ¢d s0 2
la (00101000 ).

= Byte C1 (JO): Byte nhian dang kénh, Byte ndy nim tai vi tri (1, 7 ,1).
MOdi ludng STM-1 khi ghép vio STM-N dugc gin mot s§ liéu duy nhat
dang co s6 2. Tai diu thu khi phan kénh, s6 liéu nay cho phép x4c dinh vi
tri cia tirng STM-1 trong STM-N trong qua trinh giai ghép.

= B1: byte ki€m tra chin 1& (BIP-8)

Byte nay dudc danh cho ludng STM-1 d€ gidm sit mic do 16i bit &

doan tdi sinh dudc tao 1ap theo ki€u ghép xen 8 bit. BIP-8 dudc tinh

todn cho tit c4 céc bit cia khung STM-1 sau khi dd ngiu nhién héa, sau

dé dudc dit vao byte B1 ctia khung ti€p theo trude khi ngiu nhién hoa.

Byte B1 phai dugc gidm sdt va tinh todn lai & tit ca cdc tram téi sinh.

» DI + D3: cdc byte ctia kénh thong tin di¥ li€u: Cdc byte nay dam bao
mdt kénh thong tin dit liéu § doan tdi sinh, v6i tdc do 3 x 64Kbit/s =
192Kbit/s va thudng dugc ky hiéu 12 DCCg. N6 cho phép trao d6i thong tin
vé qudn 1y va bdo dudng mang trén co s§ cdc ban tin giita c4c thi€t bi dau
cudi cia doan tai sinh.

= Kénh nghi€p vu El: Kénh thoai nghi€p vu 64Kbit/s li€n lac tif tram
1ip nay dén céc tram 1ip khdc, n6 chi dugc dinh nghia cho STM-1 thi nhAt
trong luéng STM-N.

= Byte F1: Byte nay danh cho ngudi di€u hanh mang, né dang dudc dé
nghi 4p dung cho viéc x4c dinh doan bi sy ¢d trong mot chudi cic tram 1ip.
Khi d6 n6 s& gdm 6 bit dé€ nhan dang tram lap va 2 bit dé€ nhan dang su cd.

= Céc byte kiém tra chin 1é B2 (BIP-24): Ba byte nay dugc st dung dé
gidm sdt mic do 10i bit § doan truyén din ghép kénh. Qu4 trinh tao 1ap
cic byte dudc thuc hién theo ki€u ghép xen 24 bit, cic bit dudc tinh todn
chin 1& dugc thuc hién cho tat cd céc bit clia khung STM-1 trudc trir cdc
byte RSOH, sau d6 BIP-24 dudc dit vao ba byte B2 truéc khi dudc ngiu
nhién héa. Cic byte nay khong dudc tinh todn lai G cdc b tdi sinh. Cac
byte ndy dudc cung cAp cho tit cid cdc ludng STM-1 khi cdc ludng nay
dugc ghép chung vao mdt ludng STM-N. Bd ghép ludng phia thu sé& thuc
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hién tinh tong cla tin hiéu nhan dudc vdi cdc thd tuc gidng nhu phia phat
sau d6 so sdnh véi gid tri cia cdc byte B2 clia cdc khung ti€p theo.

» Céc byte chuyén mach bdo vé K1 va K2 : Hai byte nay dugc danh
dé diéu khién chuyén mach bao vé tu dong (APS : Automatic Protection
Switch).

= Céc byte nay chi dudc dinh nghia cho STM-1 thif nhit trong ludng
tong. Byte Kldugc chia 1am hai phan: phan dau 4 bit dugc danh cho cédc
loai yéu ciu cin chuyén mach khic nhau c¢6 16 mic uwu tién tir 0000 dén
1111 va chi ¢6 kénh 0 13 dudc yéu cau khéa bdo vé (mifc vu tién cao nhit
1111), con 4 bit sau danh cho sd thif tw yéu cau kénh.

Byte K2 c6 3 bit dau danh cho dinh sd thd ty kénh cong tic, bit tiép

theo

danh cho ky hiéu loai cdu hinh chuyén mach, ba bit con lai (6,7,7) dudc st
dung cho MS-AIS (tin hiéu nhian dang cinh bdo) hay MS-RDI (chi thi phat

hién 16i tr xa ctia doan ghép kénh).

» Cdc byte thong tin dir liéu D4 — D12: Céac byte nay dam bido mot
kénh thong tin dit liéu giita cdc mdy ghép kénh vi th€ né dugc ky hiéu la
DCCy, kénh nay c6 toc dd 9 x 64 Kbit/s = 576 Kbit/s. N6 dudc st dung dé
mang cdc thong tin vé quan 1y va bdo dudng mang. Cic byte ndy chi dugc
dinh nghi cho STM-1 thit nhi't trong ludng STM-N.

= Byte chi thi chit lugng ddng bo S1: Byte nay dudc sit dung dé truyén
céc thong bdo cho dong bd bit (ky hiéu 12 SSMB: Synchronization Source
Selection Managing half byte use hay Sync. status massage half byte use:
Byte quan 1y chon ngudn déng bod hay byte trang thai dong bd sit dung nita
byte). S1 thong bdo vé chit lugng clia ngudn déng bd dugc phat di trong
ludng s6 d€ tram t& chon ngudn ddng bd cé chat lugng cao nhit trong s&
cdc ngudn déng bo ma né cé thé chon. S1 dugc st dung dé€ quan Iy va khoi
phuc lai sau sy ¢d cla mang phan bd dong hd ddong bo.

= Byte cdnh bio trang thdi clia doan M1: Byte M1 dudc sit dung dé
bdo cdo k&t qud 16i sau khi tinh todn BIP-24 & phia thu cho phia phat.
Khuyé&n nghi méi nhi't gin diy goi thong bdo nay 1a chi thi 15i tir xa (REI:

Remote Error Indication).
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= Kénh nghiép vu E2: Ciing nhu byte El1 nhung byte nay ddm nhin
kénh nghiép vu ti€ng nhanh giita hai thiét bi dau cudi clia doan ghép kénh.
N6 chi dinh nghia cho STM-1 thif nhat trong luéng STM- N.

m Cdcbyte Z1, Z2: Pay la cac byte du phong chua dugce dinh nghia.

1.7.2. Tit mao dau duong POH:

Cédc Bytes POH dugc gin vao cdc container (C) trong qud trinh tao
thanh container 4o (VC-X). C4c Bytes POH chifa c4c thong tin vé quin
ly hoat dong

clia ludng s, bdo hiéu cho bdo dudng va chi thi trang th4i cinh bdo. P6
12 POH ctda VC-11 ; VC-12 va VC-2. Ti mao dau dudng bac cao: La
cdc container dugc gin truc ti€p vao khung STM-1. Ngoai cdc thong tin
giong POH bac thap thi né con chita thong tin chi thi ciu tric ghép
kénh. B6 1a POH ctia VC-3 va VC-4.

* T mao dau dudng bac cao: POH cua VC-4 va VC-3

Cau triic POH ctia VC-3 va VC-4 gdbm 9 Bytes dugc x€p trong mot
cot doc dau ctia khung VC-3 va VC-4 va cidc Bytes c6 y nghia khic

nhau:

= Byte J1: Thong bdo dudng, Byte nay dugc st dung d€ tinh todn va
gidm sat 15i dudng truyén tai cdc tram dau cudi. Sy ki€m tra ddng dang tai
giai doan nay dugc ti€n hanh trén toan bd VC, sau d6 luu trit trén Byte B3
cia VC ti€p theo.

= Byte C2: Byte nhin hiéu, byte nay dung d€ thong bdo ki€u bd tri

(Mapping) dudc ding trong VC-3 hodc VC-4 ¢6 gid tri sau:

Mi nhi phin | M3 thip phin | Kiéu Mapping

00000000 01 Khéng cd tai

00000001 01 Cdtai

00000010 02 Cau tnic TUG

00000011 03 TU kiéu khéa(Locked)

00000100 04 Ghép khéng dong b634M hoic 45M vio C-3
00010010 12 Gheép khéng déng b 140Mbit/s vio C-4
00010011 13 ATM (Asynchronous) Transport Module)
00010100 14 MAN (Mang khu vifc &6 thi)

00010101 15 FDDI (Mang du liéu 100Mbit/s)

Bdng 1.5.Kiéu mapping
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= Byte G1: Byte trang thdi dudng, né6 mang thong tin vé tuyé&n truyén
dan,thong tin d6 dugc cai trong Byte G1 ctia POH va dugc gtti lai hudéng
phdt d€ thong bdo tai diu thu va Byte niy c6 hai loai thong tin nhu sau:

. REL | NOTUSE

= Byte F2 : Byte kénh nghiép vu, diing d€ thong tin gitta ngudi khai
thic, dung dé lién lac gitta hai diém két cudi tuyén.

= Byte H4: B yte chi thi da khung, chitc ning cia H4 nhu nhan hiéu
ctia khung trong trudng hdp st dung dé€ chi thi vi tri sip x&p clia cic VC-
12 vao da khung VC-4.

s Byte Z3 : La kénh nghiép vu.

= Byte K3 : Dung cho kénh bdo hiéu chuyén mach bdo vé tu dong (
APS)

= Byte Z5 : St dung cho ngudi di€u hanh mang.

* TW mao dau dudng bac thap VC-2 va VC-X (véi X = 1,2)

Trong VC-2 va VC-1X thi tif mao ddu dudng POH cida ching dudc gin
vao Byte V5 trong mot da khung (4 khung) 500us va thuc hién cac chic
nang:

- Gidm sdt16i

- Nhan tin hi€u

- Chi thi trang thdi clia dudng dan trong VC-2 hodc VC-X

C4u tao ctia Byte VC-5 nhu sau:

1 2 3 4 5 6 7 8 \ Vs VC-12
<71 POH

140

BIP-2 REI RFI L L, Lo RDL e

Sg1s

Hinh 1.10.Cdu tric POH cia VC-1X

s Bip - 2: Cdc bit 1 va 2 dudc st dung nhu 13 cdc bit gidm st 16i trong
VC-1X va VC-2 (Céc VC bac thidp) dudc dic trung bdi ma Bip -2. Viéc
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kiém tra ddng ding dudc thuc hién theo ki€u chin 1é xen bit va ti€n hanh
trong toan bd VC- X sau d6 dudc Ivu giit va truyén vao trong VC-X ti€p
theo.

= Bit REI: Gom cédc bit thong bdo c6 16i dugc phdt hién § tram xa
trong VC cudi cling da thu dugc, sau d6 glri vé tram phat. Khi c6 16i thi bit
REI = 1 ; Khi khong ¢6 13i thi bit REI = 0.

» Bit RFI: La bit thong bdo tram & xa, khi ¢ sy ¢6 thi bit RFI =1 con
ngudc lai thi bit RFI = 0.

s Cacbit L1, L2, L3 dung lam nhan tin hi€u.

= Bit RDI 12 cidnh bdo diu xa.
1.8.Con tré va hoat dong cua con tro.

Hé thdng SDH 1a dong bd nhung trong né van c6 sy dich pha tai céc
di€m két ndi giita cdc mang SDH. Cdc PTR dudc gin vao cic AU va dudc
thuc hién cdc muc dich sau: Ghi nhan mdi quan hé vé pha giita cic VC
Vi cic khung cip cao hon va do d6 c6 thé diéu chinh lai su sai Iéch vé va
tan s gifta cdc di€ém két ndi trong mang.

- Con trd PTR dudc gin c6 dinh vao trong khung truyén din SDH. N6
dudc ding dé dong bo cdc ludng s6 vdi cac khung cAp cao hon va ghi
nhan dia chi cia Byte VC diu tién trong khung (Byte POH thtf nhat).

-Uu di€m ctia viéc st dung con trd 1a cho phép cic ludng sd trong VC
va
khung truyén din cAp cao hon mot cdch dé dang ma khong cin diung bd
dém
tré thdi gian. TAt cd su sai 1éch vé pha va tdc dd bit déu cé thé diéu chinh
bing gid tri cda con trd theo phuong phdp hiéu chinh duong, 4m va zero.
Phan loai con trd , ¢6 hai loai con tré 1a AU - PTR va TU - PTR

1.8.1.Con tro AU - PTR:

Céic AU - PTR nay cho phép cic VC-X ddng bd vé pha va tin sd vdi

khung AU- X tuong tng, sau d6 dugc ghép truc ti€p vao khung STM-1.

Xac dinh VC-4 théng qua con tré6 AU-4 PTR

* Con tréo AU-4 :

9 Bytes

|H1 " Vi ‘Y ‘HZ ‘| ™ ‘1* ‘HS ‘| H3 ‘HS AU-4 Pointer

Hai byte H1, H2 chita gid tri con trd AU-4
Trong do :
Y =1001SS11 , S : chua dugc dinh nghia.
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1*=11111111

Céc con trd AU-4 gbm 9 bytes nim & cdt dau hang thit 4 trong khung
STM-1 diing dé€ chi ra mic 1éch pha giita VC-4 va khung STM-1. Ngudi
ta qui uSc vi tri 0 bit dau sau ngay 3 byte H3 clia con trd, vi tri cudi
cing sé 1a 782. Do d6 mdi vi tri s& c6 3 byte (261* 9:783 = 3). C4c gi4
tri tir 0 d€n 782 c6 thé dudc ma héa nhi phan bdi mdt s6 bit trong con
trd AU-4. Do viy mic dit ddu khung VC-4 nim & vi tri nio trong khung
STM-1 thi né van dudgc xdc dinh bdi con trd AU-4.

Nguyén Iy hoat dong cua tré nhu sau:
Co6 3 loai chen :

- Cheén zero (0)

- Chénam (-)

- Chen duong (+)

Gia tri con trd PTR va qud trinh dong chinh phu thudc vao céc byte

HI1,H2,H3

C&u tao ctia chiing nhu sau:

Hi H> Hs

N

NININIS|S|IT|DI1|D[I[{D[I|D|I|D| @ seceeee

Co dir liéu | Dang

i AU Gié tri con tro Céc byte dong chinh am

Hinh 1.11.Gié tr; cua con tro AU-4
Bit N : (New Data Flag) cd gid tri m&i cla con trd. N6 thong bdo trang
th4i dit liéu vdo. N6 c6 gi4 tri khi nhan dudc 3 1an lién tiép.
— Khong tich cyc khi : NNNN = 0110.
- Tich cyc khi : NNNN = 1001.
Bit S: (Style): thong bdo ki€u AU hay TU dugc dung trong khung
truyén din STM-1
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*Kihiéu: SS=10 Kiéu AU-4 hay AU-3.

C4c bit ID: 10 Bit ndy mang gid tri thyc clia con trd nim trong hai byte
H1 va H2 con H3 dugc dung cho hiéu chinh (vdy né cé 219 = 1024 dia chi
clia VC-4). Ma trong VC-4 c6 261%9 Byte. Vi vay dé d4nh so dia chi cla
cac byte ngudi ta tdp hdp 3 byte thanh mot nhom la 2349 chia 3 = 783

nhém tuong Gng bit diu tir 3 byte dau tién 1a (000) ngay sau 3 byte H3.

1 9 AUG 270
1
Star of VC- Frame 1
41 hlY Y H2“1””1”1H3 H3 H3
n-1 [nnnn+tln+l
9 125ps
1
Pointer value(n) Frame 2
41 h1Y Y H2“1””1”|H3 H3 H3
N-I7mmmm nFin+L
9 250us
1
Pointer value(l bits inverted) Frame 3
41 h1Y Y H2“1””17|H3 H3 H3 l¢— 3 byte§ chén duong
n-1 pnn ntt
9 - 375ps
1
Pointer value (n+1)
41 h1Y Y H2“1””1”|H3 H3 H3
n-1 | nnhFT et
Frame 4
9 500us

Hinh 1.12.Quda trinh hiéu chinh con tro AU-4 khi chen duong

bit I va D dudc st dung nhu sau :
-C4c bit I : GOm 5 bit trong ndi dung con trd H1 va H2. Trong trirong hop

hiéu chinh duong, tic 12 c6 sy chénh 1éch vé toc do gitta khungVC-4 va
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khung STM-1(T6c @6 ludng s6 dau vao chdm hon tdc do khung chuin).
Thi khung VC-4 can phai trugt 1ui lai 3byte dé d6n ding tin hi€u (3byte
hiéu chinh sé& dugc dat vao vi tri 000 ngay sau 3 byte H3 ctia con tr6 AU-
4). Thai gian cham hon 0,0065us/Byte * 3 = 0,02us. 0] phia thu 3 byte nay
s& dugc bd di. Lic nay 5 bit I s& ddo gid tri va trong khung ti€p theo thi giad
tri con trdé dugc ting 1én mdt don vi. Trong trudng hdp gid tri con tré AU-4
trudc ldc hi€u chinh 1a 782 thi sau khi hiéu chinh né6 1a 0 (Hinh 2.7).

- C4c bit D : Gom 5 bit trong ndi dung con trd H1 va H2. Trong trudng hdp
x4y ra hiéu chinh 4m, tic toc dd ludng s6 diu vao nhanh hon toc do clia
khung chuén, thi lic 6 3 byte thdng tin cia VC-4 d&€n sém sé& dudc dua
vao vi tri ciia 3 byte H3 va 5 bit D s& bi ddo gid tri va trong khung ti€p theo

c s

gia

tri con trd s€ giam di mo6t don vi. Gia st con trd tritoc lic hiéu chinh (Hinh
2.8) 1a 0 thi sau khi hi€u chinh gid tri m&i cia né 1a782.Theo qui dinh cta
ITUT thi viéc chinh ndi dung con trd chi dugc thuc hién t6i da 4 khung
mot 1an (trong thdi gian 500us) tic 1a trong 3 khung lién ti€p thi gid tri
con tré khdng dudc thay d6i .

1 9 AUG 270
! Star of VC-4 Frame 1
4 | h1Y Y H2“11” IHS H3 H3 —I
n-1 |n nn n+ln+l
9 125ps
1 Pointer value(n) Frame 2

4 | h1y Y H2“1”1” H3 H3 H3

n-2 n-1 n-1n-1 nfn n n¥In+l

9 250ps
! Pointer value(D bits inverted) Frame 3
4 [ h1Y YH2 “1””1” “«— 3 bytes chén am

Bll-l N O 1
9 375us
1

Pointer value (n+1

41 hly Y H2«11” k—I3 H3 H3

—
n-2 Nn-In-In-I nfnnn+tl ntl
Frame 4

9 500us

Hinh 1.13.Qud trinh hiéu chinh co tro AU-4 khi chén am 31
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1.8.2. Con tré TU-PTR:

Con tré TU ciing dudc chia 1am hai loai d6 1a con tré TU-3 va TU-12.

Con tr6 TU-3 cho phép hiéu chinh sy chénh léch pha cta cic VC-3
trong khung TU-3 mot cich mém déo. Con trd nay cé vi tri ¢d dinh trong
TU-3 va ludn chi t6i vi tri ddu cia VC-3 ma khong phu thudc vao ndi
dung VC-3 d6 Mot VC-4 chita 3 TU-3, ma mot TU-3 gédm 3 byte con trd
(PTR) dugc x&p vao cdt diu tién clia khung TU-3 trude, sau dé dén con trd
AU-4 va dudc ghép vao khung STM-1. C4u tao ctia con trd TU-3 ciing
gdm 3 byte H1, H2 va H3. C4c gi4 tri cdc bit tir 7 d&€n 16 cia Byte H1 va
H2 c6 gia tri giong nhu con trdé AU-4.Vay 10 bit d6 chita gid tri thuc clia
con tré va cé thé thay ddi tir 0 dén 764.

H, | H, | Hs
o e e A i e

NNNN : C& dit lieu méi NDF
Binh thudng  : NNNN = 0110
C6 dit lidu méi : NNNN = 1001

SS : Kiéu con trd
I : C dc bit chi thi ting
D : Céc bit chi thi giam
261 Cot
H1| H1| H1 59|559’559f
H2|H2| H2| 1641764764
V H3l H3| H3 D D 0
C 84184| 84
y 89 85| 85
4
P
@)
o 594594594

Hinh 1.14.V; tri cua con tré TUG-3
Khi c6 su chénh 1éch vé tdc do gitta VC-3 va TU-3 thi gi4 tri con trd

sé ting hay gidm dong thdi vé6i viéc dich téi hodc lui khung VC-3 so véi
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khung TU-3.Khi t6¢ dd khung VC-3 chim hon t6¢c do khung TU-3 thi hiéu
chinh duong (+) sé dugc thuc hién. Khung VC-3 s€ dugc truge lui lai mot
byte va céc bit I trong con trd TU-3 s& dudc ddo va chi ra ring cin ting
gid tri con tré trong khung ti€p theo 1én mdt don vi. Lic nay byte hiéu
chinh duong sé& dudc dit ngay sau byte H3 ctia TU-3 ¢6 con trd thay ddi gid
tri. N&u gid tri con tré trudc ldc hiéu chinh 12 764 thi khung tiép theo gid

tri con trd sé 1a 0.

1 2 .... 261
Hq| Hy [LH Bvte dii tifn cud TUG-3
P Hz| Fz) Ha Bl 0 (n+e1) (ne1) (ned)
0 Hs | Hs| Hg
H Khung 1
—_—
:-' :-' : Gidtricon trélan 125ps
P 2| Pz | Mz
mfnnin+t) {n+1) (n+1
o Hs| Hs | Ha (n+1) (n+1) (n+1)
H Khung 2
—_———
. : : : Céc bit T ddo 250us
2 2 2
nnmniin+ m+1) (n+1
0 Ha | Ha | Ha (n+1) |(n+1) (n+1)
H Khung 3
P : : : Gid tri con trd n+l 375ps
2 2 2
nnni{n+ m+1) {n+1
o Ha| Ha| Ha (n+1) | (n+1) (n+1)
H Khung 4
500us

Hinh 1.15. Qua trinh hiéu chinh con trod khi chén duong

Khi t6¢ do khung VC-3 nhanh hon t6¢ do khung TU-3 thi hiéu chinh 4m s&
dudc thuc hién. Khi d6 khung VC-3 s€ dudc trugt dich 1€n mot byte va cac
bit D trong con tré TU-3 sé& dugc ddo va chi ra ring cAn gidm gid tri con trd

trong khung ti€p theo di mot don vi.

Né&u khung VC-3 bit dau ngay tir byte H3 thi byte hiéu chinh Am (byte
thong tin ) s& dugc dit ngay trong byte H3 ctia TU-3 ¢6 con trd thay ddi gid

tri. N&u gid tri con trd truc lic hiéu chinh 1a 0 thi khung ti€p theo gid tri
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con trd sé& 12 764. Theo qui dinh ctia ITUT thi cdc 1an thay déi gid tri con
tré phai cdch nhau it nhat 4 khung mot 1an tic 12 3 khung lién ti€p gid tri

con trd khong dudc thay ddi .

1 2 .... 261

Hy | Hy [Hy Byte dfu ti¢n cla TUG-3
ol | (e ot) [ mnn
H Khung 1

Hy | Hyl Hy Gia tricon trd Ia n 125ps
P Ha | Ha [Hz o
0 Ha | Ha | Ha M1 in-1) (n-1) n n|n
H Khung 2
. E‘ E‘ E‘ >  Cachbit D ddo 250us

2 2 2 " _ _

') Ha HQ Hg I:n -III l:n 1:' |:n1:| n n n
H Khung 3

Hy | Hy [ H > Gid tri con td n+ 375ps
P H. | Ha [H2
o My | Ha | Ha m-1) in-1){n-1) n n n
H Khung 4

S00ps
Hinh 1.16.Qua trinh hiéu chinh con tré khi chén am

Qua trinh hinh thanh khung STM-1 ti TU-3 nhu sau:
TU-3 X1 | TUG-3 [ .X3_| vC-4 AU-4 AUG-4 X3 |STM-]]

C4c VC-3 s& dugc dong chinh trong khung VC-4 nhd cdc TU-3 PTR
truc sau d6 dén AU-4 PTR va dugc dua vao khung STM-1.

M&di con tré TU-12 chita 4 byte V1 ,V2,V3 ,V4 va dugc dit & dau khdi
cd sG 36 byte. Trong 4 byte d6 thi chi c6 hai byte V1 ,V2 1a thuc su chira
gid tri con té,byte V3 dung d€ chén 4m, V4 dung cho du phong. Noi dung

va ciu tric con trd TU-12 nhu sau :
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‘ v, PTR-1
36 105 35 bytes
byte PTR-2
1 139 35 bytes
b 1".;':
PTR-3
0
36 -
35 bytes
byte
PTR-4
1 34
i W, [*— Vitrichénaim (-) 35 bytes
16 35 [ Vitrichén dudng (+)
byte Vi vV,
1 69
3 = NINININ(S|S|I|D|I|D|I|D|I|D|I|D
70
36
byte | | | | |1|D| 10 bit con trd
104 2 bytes chnfa con trd V, va V;

Hinh 1.17.Vi tri cac byte V1, V2, V3, V4 trong da khung TU -12
* ky hiéu:

N: ¢0 s0 liéu mdi. Néu NNNN = 1001 ¢6 dit liéu méi
Né&u NNNN = 0110 khodng c6 dit liéu méi
D: 5 bit chi thi sy gidm xudng clia gia tri con trd
I: 5 bit biéu thi su ting 1én clia gid tri con trd
SS: Kiéu con tré (10 1a cta con tré TU-12)

Khi hoat dong binh thudng thi con trd TU-12 chi ra vi tri dau tién ctia VC-
12 (Byte V5) trong khung, 4bit NNNN cdJ gid tri m&i khdng thay d6i va c6
gid tri 1a 0110. MJdi khung trong viung tdi trong ctia da khung VC-12 dudc
ddnh s& tir 0 d€n 139 (140 byte va mdi byte 12 mdt khung) nén céc gia tri
con tré trong 10 bit ID ctia V1 va V2 c6 thé thay ddi tir 0 d&€n 139. Hai byte
V1,V2 dugc dit § tru6e khdi cudi cling clda khung trude va truge khdi dau
tién clia khung ma né can trd t6i. Byte V3 dudc dit & dau khoi tht 3 va
chén 4m dugc thuc hién & byte nay Byte V4 1a byte du phong.
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Khi toc do ludng s& dau vio chAm hon tdc do cia mdy ghép kénh thi
chén duong s€ dudc thuc hién, lic d6 5 bit I ctia gid tri thuc cla con trd sé
dugce ddo va mdt byte gia st dugc chen vao byte 35 cua tai trong. Gia tri
clia con trd ti€p theo sé& ting 1én mot don vi. Viéc ting hay gidm gid tri
con trd chi dugc thyc hién 4 khung mot 1an tidc 1a trong 3 khung lién ti€p
gid tri con tré khong dugc thay ddi. Khi tdc dd ludng s& diu vao nhanh hon
toc do clia may ghép kénh thi chén Am s& dudc thuc hién, lic d6 5 bit D sé&
dugce ddo va mot bit thong tin s€ dudc cheén vao vi tri ciia byte V3. Gia tri

cia con trd trong khung ti€p theo s& gidm di mot don vi .

Viéc ting hay gidm gid tri ca con trd chi dugc thuc hién 4 khung mot 1an
titc 12 trong 3 khung lién ti€p thi gid tri con tré khong thay ddi. Lic d6
NDF c¢6 gia tri méi 12100. N&u viéc ddong chinh VC-12 thay ddi vi mot 1y
do khéc vGi cdc nguyén tit trén thi ¢ NDF dudc phat di & gia tri 1001. C3
NDF chi dugc xuit hién & khung dau tién mdi c6 gia tri ndy. Viéc thay ddi
gid tri con trd chi dugc thuc hién sau 3 khung sau khi xay ra su thay ddi

trén cac bit S(Style), thong bdo loai TU theo bang sau :

55
11
10
00

Bang 1.6. Thong bdo logi TU
1.9.S4p x&p cac ludng nhanh vao VC-X.

1.9.1.S4p x€&p luong nhanh 2Mbit/s vao VC-12:
Céc ludng s6 2Mbit/ s dugc x&p vao con tainer C-12. Mot C-12 gom 34

byte thong tin, sau d6 ngudi ta thém mot byte mao dau dudng din (POH)

dé tao thanh VC-12 gdm 4 c6t 9 hang nhu md t3 sau:
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«  4cot

POH—— .l [ ]

H
C-12 9 Hang

Hinh 1.18.Cdu trac cua VC-12

Mot da khung VC-12 gom 140 byte va dudc truyén trong khodng thdi gian
1a 500us.Tic 12 mot da khung VC-12 dugc truyén hét sau 4 khung STM-1.
Trong SDH c¢6 3 ch& dd ghép kénh c¢6 thé st dung :

- Ghép khong déng bd (Asynchronous). Ludng tin hiéu 2Mbit/s khong
dudc dong bo vdi tin hiéu clia khung truyén din SDH. Pa khung VC-12
chita tin hiéu can dong bd 2Mbit/s gdm 1023bit 2bit chén Am va 2 bit chén
duong 12 S1 va S2, 6 bit diéu khién chén 1a C1 va C2, sit dung nguyén tit
chén dé ddng bd hod tin hiéu PDH va SDH .

C1C1C1 =000 Chen am — S1 la bit thong tin
CICIC1 =111 Chén duong — S1 Ia bit chén thuan tuy
C2C2C2 =000 Chen am — S2 ]a bit thong tin
C2C2C2 = 111Chén duong — S2 1a bit chén thuin tuy

- Ghép dong bd bit (Bit Synchronous). Trong trudng hgp ndy khong cian
chén vi ludng 2Mbit/s d3 dong bd vé6i cac ludng s6 SDH. Liic nay S2 Ia bit
thong tin va S1 1a bit chén thuan tuy. C4c bit chén tr§ thanh cdc bit 0 va 1
nhung khong déng bo vé cdc tin hiéu nhin dang khung .

- Ghép dong bd byte (Byte Synchronous). C4 tdc¢ dd bit va tin hiéu dong
bo khung diéu dudc déng bd véi tin hiéu clia khung truyén din SDH bdi
byte M déng bd da khung. Cdc bit P,,P, chi thi da khung. C4ch nay cho
phép gidm s4t va nhan dang dugc tit ci cdc byte thong tin .

Trong SDH con c6 hai ché do hoat dong nhu sau :
- Kiéu tha ndi (Floating Mode): Tin hiéu 2Mbit/s dugc thd ndi trong
SDH nhd mdi quan hé VC tudng ¢ng. Piém bit dau ctia VC d6 dudc xdc

dinh b&i con tré PTR.
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Khiéng déng bd Pdng b bit Tha ndi
Vs t Vs 4 V-
R 10RRRRRR P,P,RRRRRR
12 BYIE 12 BYTE R
R R CHI=15
1, I M
C,C,0000RR 100000RR CH 16 = 30
140 I BYIE 32BYIE R
R 140 R 140 T;
byte 7 byte 7. byte P\P.RRRRRR
C,C,0000RR 100000RR R _
. CHI=D5
32 BYTE 32BYTE M
R R CH 16 = 30
K. K, R
C,C,RRRRRS, T0ORRRRRR Zs
SJIIIIIII 32BYTE PanRfi_{EERRR
31BYTE ! R CHI=T5
' R ] M
500ps J00ps CH 16 = 30
K
K.y
P,P,RRRRRR
5 » . " - R .
Hinh 1.19.Ghép cdc luéng sé 2Mbit/s vae VC-12 CTHT =15
M
CH 16 = 30
R
v -
300ps

- Kiéu kho4 ( Locked Mode): Tin hiéu 2Mbit/s s& dudc khod trong
VC-4 O ch& do nay khong st dung con trd. Theo khuyé&n nghi gin day clia
CCITT (ITU-T) da loai bd ki€u sip x€p ddng bd bit ludbng 2Mbit.

T hinh dugi day ta thdy cdc ludong nhdnh 2Mbit/s dudc sip x&p vao cic
container C-12, container 40 VC-12. Cac VC-12 dudc chia thanh cdc khung
c6 dd 1au ki€u tha ndi 1a 4¥125us = 500us va chita 4%¥35 =140 byte va &
ki€u khod 13 125us va chia 35byte. Trong kiéu ghép khong ddéng bd thi
cic bit C1 va C2 thong bdo phia thu bi€t cdc bit S1 va S2 1a bit thong tin

hay 12 bit chén thuan tuy. Khung VC-12 chia lam 4 doan, mdi doan 35 byte
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dé€ truyén tin hiéu 2,048Mbit/s theo tiéu chudn Chiu Au, cdc byte cb ¥

nghia nhu sau :

-Vs: B6 1a byte POH cia VC-12 hay con goi l1a byte thong tin quan ly
ludng bac thip nhu thong tin cdnh bdo, thdng tin chuyén mach bio vé

gidm st 10i tin hiéu .

Tha nbi Khéa
4 V- 7
P.P;RRRRRR ! = Byte2
R 140 R
Clokemh =D bytq Cac kénh t¥ 1 = 15
MEAISIG MFA7SIG Byte 19
e Cac kénh 1% 16 = 30 |
T K Byte 36
P\ P;RRRRRR 125 s
R-‘
CicEmh i 1= 15
MFA7SIG
Cac kénh 17 16 = 30
140 R
bv Ls
Y PP,RRRRRR
=
Cackénh 1 1= 15
MFA/SIG
Céc kénh it 16 = 30
R
Ky
P{P;RRRRRE
=
CicEnh W 1= 15
MFEA/SIG
Céc kénh 17 16 = 30
R

500us

Hinh 1.20.Sap xép luéng nhanh 2Mbit/s theo kiéu dong bg byte
-I:La céc bit thong tin

- R : La cdc bit chén ¢d dinh, cdc bit ndy khong c¢6 nghia ma chi dugc

diing dé€ khdp kich thudc clia tin hiéu 2Mbit/s va tin hiéu khung SDH .

-R": St dung cho khe thdi gian 0
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- 0 : Byte b8 xung quan ly dudng din

-S1, S; : Céc bit co hoi hiéu chinh. N6 ding dé€ hiéu chinh sy 1éch tin

s0 giita hé thong PDH va SDH.
- C;,C; : Céc bit diéu khi€n hiéu chinh, cic bit C; d€ hiéu chinh S,
Né&u C,C,C; =000 : Chiraring Sl la bit mang thdng tin
Néu C,C,C, =111 : Chiraring S1 la bit hiéu chinh
Céc bit C, diéu khién S,
Néu C,C,C, =000 : Chira rdng bit S2 1a bit mang thong tin
Néu C,C,C, =111 : Chiraring S2 1a bit hiéu chinh .
Tai dau thu viéc quyét dinh S1 hoidc S2 1a bit thong tin hay 12 bit hiéu
chinh dvoc x4c dinh theo kiéu da s& trong ttrudng hgp cé mot 18i bit C.
- P,,Py: Duing cho viéc bdo hiéu CAS trong ch& d6 dong bod byte

- Z¢Z7: Chua dung

- J, : Dling d€ truy nhap ludng bac thip

1.9.2.S4p x&p ludng 34Mbit/s vao VC-3:

Viéc sip x&p ludng nhanh 34M vao C-3 va VC-3 dudc chi ra trén

hinh.1.21.
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VC-3
POH —+

84 Cot

3x8l1| | Bx8l| I Bx8lI| | [3x8|| 3x81| | Bx8lI| | [3x8I[ | Bx8I| | [3x8I 3x8l| | 13x8I| | [3x8]| | 3x81| | Bx8l| 3x8lI( ) [3x81(] Bx8I|][3x81])|3x8I [} [C|3x8I
3x8l| { Bx8I| } Bx8lI|{ [3x8l| 3x8I| { Bx8l|{ [3x81] { Bx8I] { [3x8l| 3x8lI| | [3x8I] { [3x81]  [3x8I| | Bx8l| 3x8I( | [3x8I|] Bx8I|}| [3x8I|f[3x8I [} [C| 3x8I
3x8l1| | Bx8I| } Bx8lI| ) [3x8|| 3x81| | Bx8I| | [3x8I[ \ Bx8I| | [3x8I 3x8l| | 13x8lI| | [3x8]| | 3x81| | Bx8l| 3x8lI( ) [3x8I(] Bx8I|] [3x81]]|3x8I 3x8I
—>| — —
3 bvte
1 bvte A|B | 8l

* Chd thich : I : Bit thdng tin tir ludng nhianh

Hinh 1.21.Ghép luéng 34Mbit/s vao VC-3

R: Bit chén c6 dinh

Si, S, : Cac bit cho phép chen duong va 4m tuong Ung
C,, C, : Céc bit chi thi chén
X:RRRRRRRR
C:RRRRRRC G
A:RRRRRRRS;

B:S,IIIIIII
TU hinh vé ta thd'y, mot khung ctia VC-3 bao gdm 85 x 9byte = 765

byte dugc bi€u dién trén hinh v& & dang mot khdi chit nhat vdi 85 cot

va 9 hang. Cot dau chita byte POH, 84 cot con lai chifa cdc byte cia

VC-3, 84 x 9byte cua C-3 nay lai dugc chia thanh ba nhém Gy, G,, G3,
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mdi nhém chita 84 cot va ba hang véSi sd byte 1a 84 x 3 = 252 byte, cédc
nhém nay déu c6 ciu triic nhu nhau. Mdi nhém G chita 1431 bit thong
tin ( bit thong tin tif cdc ludng nhdnh ), cdc bit chén c¢d dinh R, hai bit
chén dong S; va S,, 2 x 5 bit chi thi chen C;, C, cho chén 4m va chén

duong tuong Ung.

Ludng nhdnh 34M c6 toc d6 danh dinh 12 34.386Mbit/s tuong dudng
4296 bit trong 125us. Nhu vy mdi nhém G phai truyén dudc 1432 bit.
Pé dm bio dudc toc dd truyén ndy mdt bit chén dong phdi dugc si

dung dé truyén bit thong tin 1.

Néu tdc d6 ludng nhdnh 34M chidm hon t6c do danh dinh thi bit chén
dong tht nhat (binh thudng st dung mot bit cho thdng tin) phai dudc
chén khi can thi€t (chén duong). N&éu toc dd cda ludng nhinh 34M
nhanh hon t6c do danh dinh thi bit chén dong thi hai (binh thudng sk
dung mot bit cho thong tin ) phai dugc st dung cho bit thdng tin I (chén
am ). Cac bd nam bit chi thi chén C; va C, tudng ing s€ nhin cdc giad
tri “11111” khi cdc bit Sy, S, chita bit chen va gid tri “00000” khi cdc bit

Sy, S, tuong Gng chira bit thong tin.

1.9.3.Sap x&p ludng 140Mbit/s vao VC-4:

Ludng tin hiéu s6 140Mbit/s dugc ghép vao container C-4 sau dé
dudc gan thém mot cot 9 byte POH vao dau khung d€ tao nén mot
khung container 40 VC-4. Mot VC-4 gdm c6 mdt trudng tin 9
hang*260cot + 9 byte POH = 261 ¢dt, do vay né sip x&p vira vin trong

phan tai tin cia STM-1
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Trudng tin VC-4 dwoc chia 1am 9 hang, mdi hang dudc chia lam 20
khoi g6m 13 byte.Trong mdi hang c6 bit cd hoi hiéu chinh (S) ; 5 bit hiéu
chinh (C)

Trong mdi khdi thi : Byte dau tién clia mdi khoi 12 :

- 8 bit thong tin (byte W) hodc

- 8 bit nhdi cd dinh (byte R ) hoic

_ 1 bit didu khi&n hiéu chinh (C), 5 bit nhéi ¢& dinh (R) va hai bit mio
diu 0 (byteX) hoic

< 270Bytes >
<« OBytes—»« 261Bytes ———»
RSOH
AU-PTR— ]y
Bs
C,
MSOH Gy
F, V(-4
H,
Z;
Ks
Zs
e 20 khéi 13Bytes >
VC-4POH

Hinh 1.22.Ghép Luédng sé 140 Mbit/s vao VC- 4

6 bit thong tin (I), 1bit cd hdi hiéu chinh (S) vd mot bit nhdi ¢ dinh

R(byteZ).

- 12 bit con lai 12 cdc kh6i chita thong tin .

Trong mot hang nhu vay c6 5 bit (1 bd) diéu khién hiéu chinh (C)

dudc ding d€ diéu khi€n bit cd hdi hiéu chinh (S) duy nhit trong hang
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dé .Hinh du6i ddy mo t3 trudng tin cia ludng s& 140Mbit/s khi ghép vao

khung truyén din SDH.

POHW | 96l X| %6l Y 961 Y| %I |[Y| %6l

R ——

X | 96l Y| 96l Y 961 Y %I | X| 96l

Y 961 Y | 96l Y 961 X | 96l Y | 961

Y 961 Y| 96l X 961 Y| 9I | Z| 96l

Hinh 1.23.So do 20 khoi ciia VC-4

Byte W: ITIIIIII Byte Y: RRRRRRRR
Byte X: CRRRRR00 Byte Z: ITIIIISR

I : C4c bit thong tin C : Bit di€u khi€n hiéu chinh
R : Cdc bit chén ¢d dinh O : Bitquan 1y

S : Bit ¢d hoi hi€u chinh

1.10.Ghép kénh SDH.

1.10.1.Ghép VC-12 vao TU-12:

Mbi khung TU-12 sip x€p vira mot doan VC-12 cdng véi mot byte con
trd (PTR).Vi vdy khung TU-12 c6 36 byte chia lam 4 cdt va 9 hang. TU-12
dugc tao thanh VC-12 cong véi mot byte con tro (PTR)

- 4CHt—_,

| .

9 Hang
VC-12

Hinh 1.24.Cd4u trdc cia Tu-12
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v

rrn

R

32Byte

R

Ja

C;C:0000R

32Byte

K

s

C;C;0000RK

R

12Bvte

R

Z;

C1C;:RRRRRS;

SAIIIIIII

J1EBvte

Bakhung VC-12

Gia tri byte H4
XXXXXXO Vi T 4
Hobvte
XXXXXXO0 -
\ « Chén (+)
144byte/500
XXXXXX1 V3
XXXXXX11 v,

BPakhung TU-12

Hinh 1.25.Vi tri cua V1, V2, V3, V4 trong TU-12

D& truyén din hét mot khung VC-12 can mot da khung gdm 4 khung

TU-12 ( dai 144 byte). M6t da khung TU-12 ¢6 4 con trd dugc ki hiéu Ia
V1,V2, V3 va V4 (titc 1a trong 4 khung STM-1 lién ti€p ), trong d6 chi ¢
V1 va V2 la thuc sy mang giad tri con trd,V3 danh cho muc dich chén
am,V4 danh cho du phong. PE nhan bi€t dugc tirng con tré trong mdi VC-4
(V1,V2,V3,V4) ngudi ta diing tin hiéu dong bd da khung, tin hiéu nay dugc
truyén di trén byte H4 trong POH clia VC-4 nhu md td & Hinh 2.21.

N

la

Cu thé 12 néu hai bit cudi cliing clia Hy = X X X X X X O O ¢6 nghia

H; =0 0 thi con trd TU-12 nim trong khung VC-4 ti€p theo s& 1a V,
H, =01 thi con trd TU-12 nim trong khung VC-4 ti€p theo sé& 1a V,
H, =10 thi con tré6 TU-12 nidm trong khung VC-4 ti€p theo s& 1a V;
H; =11 thi con tré TU-12 nim trong khung VC-4 ti€p theo sé& 1a V,
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1.10.2.Ghép TU-12 vao TUG-2
3 TU-12 ciing sdp x&p theo nguyén 1y xen byte d€ tao thanh1TUG-2.

Ba byte
4 Cot 4 Cot 4 Cot
7 7 y
% 7 %
9|Hang TU-12 TU-12 TU-12
(1) (2) / (3)

diu tién cda hang thi nhat 1a cdc byte con trd ,cdc byte con lai 1a cdc byte
thong tin.

C6 hai cach @€ bd tri VC-12 vao trong khung TUG-2: Locked Mode va
Floating Mode .

- Kiéu Floating cho phép cidc VC gin vao khung TUG tai mot vi tri ndo
dé va st dung con trd (TU-12) d€ lién két cac VC va chi ra di€m bit dau
cla tirng

VC trong TUG-2. Vi ttri ctia con trd (TU-12) s& dugc gin c6 dinh trong
TUG tuong tng v6i vi tri cia mdi VC.

- Ki€u Locked thi ngudc lai, vé nguyén tit cic VC dugc gin vao mot
vi tri ¢80 dinh trong TUG-2 do d6 khdng cin st dung dén gi4 tri clia con trd
TU-12 nhu trong ki€u Floating. MJdi TU-12 c¢6 kich thudc tuong tng 1
TUG-2
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T PTR

A

TU-2

2 < 12

PTR

TUG-2

b

™

Hinh 1.26.Cdu trdc cia TU-2

1.10.3.Ghép 7 TUG-2 vao TUG-3:

Khi ghép 7 TUG-2 lai v6i nhau theo nguyén tit ghép xen byte dé tao
dudc TUG-3 (TUG-2 xuét phét tit cdc TU-12). Trong trudng hgp nay cic
con tr trong TUG-3 khong c6 chitc ning xdc dinh dia chi dén cia cic
ludng thdng tin m c4c byte con trd (PTR) niim trong TUG-2 s& xdc dinh chi
clia VC-12, VC-11 hodc VC-2. Cic byte ndy dudc sip x€p hang diu tién
cia cdt TUG tuong tng .Cac TUG-2 dudc bd tri theo ki€u c6 dinh vio
TUG-3. Hai cdt dau tién ctia TUG-3 chita 3 byte con tré NPI (Null Poiter
Indication) va 15 byte chén c6 dinh (Fixed Stuff Byte). Cdc byte con trd
rong 1a cédc byte chi thi khdng gid tri, ching chi mang cdc mau bit ¢d dinh.

Chi thi con trd rong c6 3 byte H; ,H, ,H; )

—

— «— 4 —»

86 Cot

NPI :Null Poiter Indication

Hinh 1.27.Céu tric TUG-3 = 7*TUG-2
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1.10.4.Ghép 3TUG-3 thanh VC-4
Khi ghép 3 TU-3 tao thanh 1 VC-4 nhu hinh vé& trén, thi ¢t dau tién

gdm 9 byte POH va thém 2 c¢dt chén ¢d dinh , sau d6 1an lugc 1a céc cot
chita cdc byte con tré réng (NPI) ciia tirng TUG-3 dudc ghép xen byte , sau
d6 12 63 byte con trd, sau cling 1a phin trudng tin VC-4.D6 1au ctia VC-4 1a
125us nén dung lugng mdi byte 1a 64 Kbit/s, dung lugng clia toan bd VC-4
1a (9 x 261)byte x 64Kbit/s = 150,336Mbit/s.

86

4‘}/,. -
(1) 7 (2) -~ (3)
~ -
A~ -~
z// _‘-—"-#."
- -
# 7
.
- g .;-"'.’
1 2 3 B a

1
2
9

Trong s6 261 cot clia khdi VC-4 thuc sy chi ¢ 258 cot sau clng 1a

Hinh 1.28.Ghép 3 TU-3 tgo thanh VC-4

chita cdac byte ghép xen tir cic TUG-3 .Con tr6 AU-4 ¢6 nhiém vu chi vi tri

dau POH cia VC-4.
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_cn
| | T

1.10.5. Ghép tit VC-3 vao TU-3:

Cau tric cia VC-3 dugc cong thém 3 bytes con tré d€ tao thang TU-
3 dugc minh hoa nhu hinh vé.

86
TIPTR
9 | [PTR
Hang | [pTR e <-TU-3
VC-3
\

Hinh 1.29.Cdu truc trong khung TU-3
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* Ghép TU-3 vao TUG-3

86

TUG-3

PTR

PTR

PTR

X

Hang

v

a

Hinh 1.30.C

u truc khung TUG- 3

) Ua 3 bytes con

TUG-3 dugc tao thanh tir 1 TU-3 va cdt dau ti€n ch
trd PTR ctia TU-3 va 6 bytes con lai 1a cdc bytes chén ¢ dinh.

* Ghép TUG-3 vao VC-4.

Thuc hién ghép 3 TUG-3 d€ tao thanh 1 VC- 4 theo ki€u xen byte tat

1y dudng
t 2611

au quan
a trinh ghép 3

A

cd 261 cot va 9 hang. Cot dau tién chita 9 bytes mao d

(POH), hai cot ti€p theo 1a ch

a

A

&n cd

dinh (R), tu cOt thit tu d

A

€n Co

N

0 ta qu

ay s€ m

A

thuc sy ghép towr 3 TUG-3. Hinh v€ dudi d

TUG-3 vao VC-4.

36

1 2...

H1

86

1 2...

L

3

VC4

[ttt ey

Hinh 1.31.Ghép 3TUG-3 tao thanh VC-4
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1.10.6.Ghép tir VC-4 dén STM-1:

* Ghép VC-4 d€ tao thanh AU-4.

AU-4 ¢6 kich thudc (9x261 bytes) + 9 PTR. Mot VC-4 ¢6 thé dugc
tao thanh tor C-4 hodc tr TUG-3. Dudi diay 1a hinh v€ moé ta viéc ghép
nay.

VC-4 fiang

AU-4 PTR

| o

261 cdt

Hinh 1.32.Cdu trdc khung AU-4

* Ghép AU-4 d€ tao thanh khung STM-1.
Viéc sip x€p VC-4 vao STM-1 ciing tudng ty nhu bo tri VC-12 vao

TUG-2. VC-4 cho phép bd tri khong c6 dinh trong STM-1 . Vi tri ctia VC-4
dudc x4dc dinh bdi AU-4PTR .Binh thudng khi x4dc dinh VC-4 thi cin hai
byte H1 va H2 la du, con byte H3 trong AU-4 PTR chi 1a byte chén dung

trong trudng hop khi can thiét

270 c6t
RSOH e |
o STM-1
hing N 9
AU-4 PTR AU-4 PTR | P . hing
0 YC-4
MSOH H
B 261 it }

Hinh 1.33.Khung STM-1 dwoc tao boi tir AU-4
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AU-4 cong thém phan mio dau SOH d€ tao thanh kgung STM-1.
Phian mao diu gdbm RSOH ding @€ quan ly giita cidc doan tdi sinh va

SMOH diing d€ quan ly doan ghép tich kénh.

) 270 byte .
STM-1 Ludng s
RSOH 140Mbit/s
9
b||AU- 4PTR «— 261byte >
y T|(T|T
A B v|U|U
7 (C G |G|e
e I & o V-4
E 333
H a |b|e
Z]
Z| = 86 > 56 Ludng s
Z ‘ ' J__"H— —  45Mbit/s
T ‘ 7 34Mbit/s
U : Tz af—
¢ U TU-3
G JﬁL (VC-3
— E +
3 g PTR)
F |
12
—
T ,
U TU-2 Luﬁnlg s
D Cdc byte POH (VC2 6Mbit/s
G
+ -h
i Cdc byte con tro PTR)
Ludng si
. Cic byte chén ¢6 dinh IMbit/s
-h
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Hinh 1.34.So0 do ghép kénh dé tao thanh STM-1

Chwong 2 : Mang truyén dan quang

Tin hiéu vio Thi€t bi pht quang Cdp dudi

MGi han sgi
o

|

Sdi
Xenreé kénh quang

Tin hiéura

Thiét bi thu quang

—  Tinhiéu dién
C__ > Tinhiéu quang

Cé&c thanh phan cia mang théng tin quang

2.1 — Céc cau hinh cia mang SDH
2.1.1 Cau hinh mang diém — diém

CAu hinh nay chi sit dung mot loai thi€t bi TRM, trong cAu hinh
nay thi€t bi ghép ludng SDH c6 thé dugc sit dung mot cach hiéu qua
trong mang c6 dung lugng cao, c6 thé dat dudc dung luong khai thic
bing vdi dung lugng thi€t bi. C6 thé st dung ciu hinh 1 + 1 d€ bao vé.
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 Caclusng R
Nhanh b " TRM _ Nhanh
uang Kethop | —

Hinh 2.1.Cdu hinh mang diém — diém

2.1.2 Cau hinh mang dwong truc

Mang dudng truc 1a mang cé tir 3 thiét bi tré 1én dugc ndi lién ti€p véi
nhau. Trong d6 c6 hai tram dau cudi & hai diu, con cdc tram & giita 1a xen
ré, ddu ndi chéo hoic tai sinh. Trong cdu hinh mang nay, 4p dung cho
tuyé&n c6 dung lugng 16n va cu ly xa, ¢ thé st dung cdu hinh du phong 1 +
1.

Nhanh Nhanh

Hinh 2.2.Cdu hinh mang dwong truc

2.1.3 Cau hinh mang vong

Trong cAu hinh mang vong khong c6 sit dung thi€t bi dau cudi TRM.
D6i v6i mang can cé dd tin cay cao, thdng tin khong dudc gidn doan thi
ngudi ta thudng diing mang vong. Cu tric nay cé uu di€m 12 cho phép
tdi chon huéng luu thoai trong trudng hgp cap bi dit hodc tram trung
gian bi sy ¢, ddm bdo cho thong tin ludn dudgc duy tri.

PDH
STM-m

PDH/STM-m

Hinh 2.3.Cdu hinh mang vong
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2.1.4 Cau hinh mang HUB

Mang nay dung truyén tin hiéu tir 1 tram dén nhiéu tram (diém
dén da diém). Tai cic tram Hub c6 thé 13 mot thi€t bi ddu cudi ghép
kénh hoic thi€t bi xen r& ADM. Cau hinh nay dugc dung cho cdc mang

¢6 cau hinh nhd.

STM-N 1 —— PDH/STM-m
STM-M - _
STM-N TRM |
STM- _
TRM |

Hinh 2.4.C4u hinh trung tam HUB

2.1.5 CAu hinh luéi

Pugc tao ra do su k&t hgp nhiéu loai cAu hinh. C4c nit 1am chifc ning xen

ré va noi chéo nhung dung lugng ndi chéo 1a chd y&u ky hiéu : SDXC

L _
ADM ADM

ADM STM-N ADM |

N WN
ADM ADM |

W STM-N

Hinh 2.5.Cdu hinh liéi

2.2 Cac phan tir mang SDH

2.2.1 Thiét bj dau cudi TRM (Terminal)
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Thi€t bi diu cudi dudng diy la mot thanh phan mang c6 ngd vao la
giao dién dién clia dudng diy va ngd ra la giao dién quang. TRM c6
nhiém vu ghép cdc ludbng PDH thanh luéng SDH va ghép ludng SDH tdc
dd thap thanh ludng SDH tdc¢ dd cao. Cau hinh bdo vé cho TRM thudng 1a
ciu hinh bdo vé 1+1.

Trong ciu hinh nit trung tim TRM c6 thé st dung d€ ré nhanh quang
tir mot ludng tin hiéu quang dau vio thanh nhiéu ludng quang cé cling tdc
dd hoic c6 cung toc dd khac nhau so véi ludng nhanh.

PDH STM-N

Hinh 2.6.Thiét bj dau cudi dwong day

2.2.2 Thiét bj xen ré ADM (Add/ Drop Multiplexer)

Thi€t bi nay dudc dung rong rdi trong mang SDH: Mang phan nhanh;

mang lu6i; mang vong.

Thiét bi ADM c6 nhiém vu tdch cdc tin hiéu tir c4c tin hiéu STM - N
xudng giao dién nhdnh va ghép cdc ludng nhdnh 1én giao dién tdng hoic
cho tin hiéu chay thing qua ma khong tich xudng tram. N6 c6 vu diém

hon so v6i PDH la tdch ghép truc ti€p khong phdi qua cdc cip trung gian.

STM-n STM-n
27— e = =

o | || Jsmn

Hinh 2.7.Thiét bj xem ré ADM

2.2.3 Thiét bi két n6i chéo SDXC (Synchronous Digital cross Connection)

C6 sy khdc nhau cd ban giita ndi chéo can dong bo va ndi chéo dong

bo. Noi chéo can dong bd vdi cdc gid phdi ddy (DF) nhan cong dugc nhin
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nhan 13 kém tin cdy va tdn nhiéu sic lao dong. Mic du gan diy ngudi ta
da thi€t k& ra cdc gid phdi. Ludng s6 tv dong (ADDF) nhung né van cd
di€m han ché& 13 chidc ning ndi chéo chi dudc thuc hién & tirng tdc d6 da
dinh tru6c. Vi du mudn ndi chéo tai toc do 2Mb/s thi tin hiéu phdi dudc
gidi diéu ch€ véi tdc d6 nay truSc khi dau ndi, diéu nay din dé€n phii sir

dung mot s6 thi€t bi rat I16n va ton kém vé kinh phi.

SDXC thyc hién ndi chéo cic ludng s6 va phan huéng ngay trong thiét bi
ma khong phai thyc hién phan huéng tai DDF nhu PDH. Nhu vay SDXC
c6 dung lugng xi Iy 16n hon vd mém déo hon ADM. Tén chung ctia SDXC
12 SDXC n/m trong d6 n 13 t6c dd dau ra, m1a cAp do can truyén.

STM-n STM-n

-

STM-N  PDH STM-N

Hinh 2.8.Thiét b két noi chéo
2.2.4 Thiét bi 1ap REG (Regeneration)

DPugc str dung trong khodng cdch tuyén I16n, can tai sinh lai tin hiéu
va bi suy gidm va méo vé bién d6. Tin hiéu quang thu vé dugc chuyén
thanh tin hiéu dién d€ phuc hoi thong tin, sau @6 chuyén thanh tin hiéu
quang chuyén tiép.

Hinh 2.9.Thiét b; lap
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Chuong 3 Pong bd va biao vé mang

3.1 — Nguén gdc cia sw truwet pha
3.1.1 Léch tan s6

Viéc thdng tin s6 2 hay nhiéu thi€t bi hoat dong néu cling tin s6 dong hd
s& lam viéc c¢6 dinh vé pha. Tuy nhién trong thuc t&€ sy giao ti€p cla cic
tong dai dudc thuc hién qua cdc tin hiéu dusi dang xung mi, cic dang
xung nay dugc 14y theo bd tao thdi gian gdc clia tdng dai d6. Nén du ciing
hdng sdn xuit, ciing kh6 c6 thé 2 dong hd hoat dong trong cic diéu kién
khac nhau (nhiét do, moi trudng...) lai c6 cing mot xung nhiép. Hai dong
ho d6 s& 1éch nhau vé tan s6 mot khodng cdch Af = f| - f,. Af phu thudc

vao:
- Chat lugng bo tao thdi gian
- Mitc do yéu ciu clia hai loai dich vu do tong dai ddm nhan.

Do su léch tan s§ gifta cic ddng hod tai tong dai nit s& din dén su
trugt pha (Slip), s truigt pha ndy gdy ra sy stra d6i ndi dung thong tin, lam
gidm sit chat lugng thong tin.

3.1.2 Jitter

La sy bién ddi trong khodng ngin tic thdi vé mic thdi gian cda tin
hiéu s& tir vi trf 1y tudng ctia nd. Tuy thudc vao cdc gid tri bién ddi cda né,
jitter c6 th€ gay ra nhin sai tin hiéu & dau thu.

Xung thuec té Xung co bén

NV

Hinh 3.1. Hién turong Jitter

58



Cong Nghé SDH

Khi s& dung phuong phdp chén tin hi€u trong cdc hé thdng truyén din
s6 nhu cdu tric cia PDH hodc khi ghép tin hiéu PDH vao SDH s& lam
xuit hién céc jitter do viéc chén thém cdc bit phu. Cic bd tich ludng cé
khd ning lam gidm bGt Anh hudng clia cdc bit phu. Tuy viy kha ning c6
jitter van x4y ra.

* Phuong phap han ché& viéc trugt pha do 1éch tan s va jitter trong
thi&'t bi déu c6 :

- BO phan hap thu jitter.

+ Mot bd nhé dém c6 kha niing tao tré cao hon bién dd dinh dinh cia
jitter du kién.

+ Mot bo phan ki€m tra sy 1éch pha giita ddng hd tdi va dong hd tai
chd.

- Gidm nhd su léch tin so :

P& khic phuc hién tugng ta thuc hién 3 phueng phap :

+ Nang cao dd chinh xdc tuyét doi clia mdi dong hé doc 1ap trong
mang.

+ C4c dong ho chili ndy chay theo dong hd chd kia.

+ C4c dong ho chay theo mot nhip chung clia mang.

Trong 3 phuong phép trén thi phuong phdp thit 3 1a t6i uu nh4t. Phuong
phdp nay con goi 1a phuong phdp dong hd chi t6 (Master - Slave). Cdc
dong hd trong mang phai chay theo dong hd nhip miu, su khdc pha & tit
cd cdc déng hd trong mang dudc thuc hién bing cdch din tin hiéu xung
nhip d€n cip sau d6. Do vay dong hd cip dudi sé lam viéc theo dong hod
cap cao.

3.2 Thue hién dong ho mang
3.2.1 Pong ho ludng sb liéu

Con trd PTR dugc gin trong cic AU va st dung d€ dong bo cic ludng
s6 v4i cac khung cAp cao hon biing cdch ghi nhan mdi quan hé vé pha gitra
khung truyén din va cdc VC tuong ting. Chiing dugc gin cd dinh vao trong
khung va chi ra dia chi ctia VC dau tién trong khung.

Khi st dung cdc con trd (PTR) cho phép cic ludng s6 trong VC vao
trong khung truyén din cip cao hon ma khong can bd dém thdi gian. Khi
c6 sy thay d6i vé pha hoic tdc do thi con tréd ¢6 nhiém vu thay ddi gid tri
bing phuong phéap hiéu chinh duong (+), Am (-), zero (0).

3.2.2 Pong hd truyén din
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Dung ddng hd chii (Master) 1am chuin dong bo. Pong hd cda cdi nit
truyén din trén mang SDH phdi dudc ddong bo dua trén nguyén tic chi té
va dugc td chic theo cic cap sau.

Loai déng hé

Pong ho chuin sd cip (PRe)
Pong ho td (mit qud giang) Transit
DPong ho td (n6i hat) Local

DPong hd phan ot mang SDH

Bdng 3.1. Khuyén nghi ciia CCITT vé loai dong ho

Viéc phan bd tin hiéu dong hd dugc chia thanh hai cap :
- Phan phdi dong bo giita cdc nit mang theo dang hinh cay .

Hinh 3.2.Phdn bé dong ho theo dang hinh cdy

- Phan bo ddng hd trong ndi bd céc thi€t bi SDH tai tram theo dang hinh

Sao.
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Hinh 3.3.Phan cdp dang hé theo dang hinh sao

Ta thay tit cd dong hd trong mang SDH déu dugc dong bd véi mot
ddng hd chuin sd cdp (PRC).

Mot van dé quan tAm 12 dong hd mang SDH phai thdng nhit vdi cdc
ciu tric dong bd mang PDH hién c6. Hién tai cdc dong hd tai cdc nit
mang ciing c¢6 thé dugc k&t hgp vao trong ban thin mot s6 thi€t bi SDH

* POng ho phan tf mang SDH dudc dong bod theo 2 céch :

- Pong bo dong hd phan tt mang MTS (Master Timing Signal) theo
mot tin hi€éu STM - N.

NE
SDH MST

Stream

Hinh 3.4.P6ng ho phan tir mang

- Khi phan tf mang SDH 12 mot phan tif nit mang SDH, ngudi ta
thudng st dung phuong phdp dong bo.

External
‘ NE j
Synchronoring Node clock MST
Stream G.812

Hinh 3.5.P6ng bé véi tin hiéu bén ngoai
Pong hd nit duge dong bo tir bén ngoii. Nhitng tin hiéu nay c6 thé Ia:

+ Tin hi€éu STM - N
+ Tin hiéu 2,048 Mbit/s
+ Tin hiéu 2,048MHz/s
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3.3 Bao vé mang
3.3.1 Cau truc chuyén mach bao vé 1+1 va 1:N

D€ ddm bao hé thong 1am viéc lién tuc khi dudng cap hoic thi€t bi cé
s ¢, mot dudng truyén din phu (dudng bdo vé) sé& dugc dung d€ mang
luu lugng thong tin clia dudng c6 su ¢d. Pudng nay dudc thiét 1ap giita cdc
doan danh cho tram ghép ludng (MSP : Multiplex Section Protection).
Thiét bi s& dudc thuc hién gidm sit chit lugng truyén din trén tirng doan
(section) va né€u c6 sy suy gidm chit lugng, luu lugng thong tin s& dugc
chuyén qua kénh bdo vé, chifc ning nay goi la tw ddong chuyén mach bio

vé (APS : Automactic Protection Switching).

Hé thong st dung cdc byte K1, K2 trong MSOH d€ diéu khi€n chuyén
mach bdo vé. K; s& gdi yéu ciu chuyén mach trén cd s phan tich trang
thdi cia kénh mang luu lugng thong tin t6i dau doi phuong danh cho ghép
ludng. K, gii cdc thong tin vé viéc thi€t 14p chuyén mach clia yéu ciu va
mdt canh bdo di c6 chuyén mach clia yéu cau va mot cdnh bdo da cé

chuyé&n mach.
Cau truc 1+1

Bao gom hai kénh gidng nhau, cd hai kénh nay diéu c6 thé mang luu
lugng. N&u kénh 1am viéc bi sy ¢d, toan bo luu lugng thong tin s& chuyén
sang kénh bdo vé nhung khi sy c6 chdm dit, luu lugng thong tin van dugc
truyén & kénh bdo vé (c6 nghia 12 khong khit hoi vé) va lic nay kénh bdo
vé lai trG thanh kénh lam viéc, va kénh lam viéc cii tr§ thanh kénh bdo vé.

Kénh lam viéc Phan lam viéc 1

[ ]
[

Phan du phong

S
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Hinh 3.6.Cdu trdc chuyén mach 1+1

Céu truc 1: N (Khi hoi)

Bao gdm 1 kénh thong tin danh riéng cho N kénh cong tdc. Khi phait
hién su c6 & mot kénh cong tic thi yéu ciu chuyén tuyén luu lugng dén
kénh bdo vé giti d€n phia phat. Sau khi sy ¢d dugc loai bd, Iuu lugng lai
tré vé kénh ban dau sau mot khodng thdi gian nhit dinh . Thdi gian nay
dugc goi la thdi gian
chd d€ khoi phuc ( Wait To Restore ) vi thé ciu tric chuyén mach 1:N doi
khi con goi la chuyén mach c6 tra lai ( Revertive Switching ).

- Chuyén mach don huéng (Undirection Switching Mode)

- Chuyén mach hai huéng (Bidirection Switching Mode). Trong chuyén
mach don hudng thi viéc chuyén sang kénh bdo vé chi dudc thuc hién trén
huéng c6 su c¢d. Con trong ché d6 chuyén mach hai huéng thi tin hiéu
chuyén sang c4 chiéu di va chiéu d&n cta kénh bio vé.

S r—
Kénh trong
Py )

] N

Kénh bao vé Doan lam viéc 1

T/._‘

Doan lam viéc 2

T/._‘

Kénh luu thoai ngoai Poan bao vé

Hinh 3.7.Cdu tric chuyén mgach 1: N

3.3.2 Bao vé vong Ring
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CAu tric vong ring dung ch€ dd chuyén mach hai chiéu cho doan ghép

kénh SDH thudng dung gitra cic nit ADM.

Céc ludng tin hiéu sé& dudc phin chia trong vong cé nghia 13 mot tin
hiéu STM - N sé& dugc chia diéu trong hai sgi cho chiic ning cong tic va
bdo vé€. Vi du tin hi€éu STM -16 ta ¢c6 8 STM -1 va 8 STM -1 bdo vé trén
mdi sdi. Hai sgi tao nén mot vong kin, trong d6 cho phép Iuu lugng dugc
k€&t ndi trén cd hai hudng trén todn bd mach vong. Cau hinh nay cho phép
dinh tuy&n truyén din khi tuy&n hoic niit c¢6 su ¢6. Khi d6 luu lugng thong
tin 1am viéc trén sdi c6 su c6 dudc chuyén sang vi tri danh cho dy phong
trén sgi thit hai va di theo chiéu ngudc lai d€ t6i dugc dich. Cdc vi tri danh
cho du phong ciing ¢6 thé dugc mang luu lugng thong tin khi ¢é nhu cau
ting dung lugng truyén din. Khi sy c6 két thiic, luu lugng thong tin lai

chuyén tir sdi thit hai chuyén vé sgi ban dau.

Nhu vy ché€ do hoat dong clia bdo vé mach vong 12 chuyén mach hai
chiéu.
Hoat ddng ciia chuyén mach ¢ trang thai binh thwong

Luu lugng ctia mdi sgi quang theo hai huéng khdc nhau. Gid st dung
lugng cia hé thdng 1a STM -16, ta c6 8 STM -1 Iam viéc va 8 STM -1 du
phong. Céc ludng tir 1 dén 8 trén sgi mot dugc bdo vé bdi cdc ludng tir 9
dé&n 16 trén sgi hai va ngugc lai. Cac ludng STM -1 tai mdi nit ADM diéu
c6 thé chi dinh xen ré& hay chuyén ti€p. Vi ch&€ d6 bdo vé vong 1 hai chiéu
nhung néu dung lugng yéu cau 16n hon dung lugng da phan phdi cho sdi,
thi phin ting thém c6 thé dinh tuyé&n trén sgi thit hai. Hinh vé dudi day sé
mo td dudng di cua tin hi€u trong trang thai hoat dong binh thudng.

A-D A-B (Add-Drop)

&Y

A 4
A
S,

S

A 4 A : A 4
s
9 D Bridge (D-B) B
> ~ PossCThough (B- L~ - -
¥ L
| : ﬂ\ [ ——— @ |
) . &
C-D C-B
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Hinh 3.8.Chuyén mach trong mach vong

Hoat dgng cia chuyén mach & trang thai bao vé
~ Ba&o vé van hanh héng két ndi

Héng két ndi c¢6 thé x4y ra bi€n c6 nhu khdi bang bi co 1ap hoic mot
sgi quang bi cdt, hoic hdng tram lip. Khi d6 thi ch&€ do bdo vé hai huéng
s& dugc thyc hién. Khi hdng lién k&t luu lugng trén kénh 1am viéc thi sgi bi
hdng sé& dudc dinh tuyén t6i kénh du phong trén sgi thi hai.

D6i véi ludng phit, cdc ludng nhdnh 1& ra dudc ghép vao dc STM -1
clia sdi bi sy cd thi s& dugc chuyén sang ghép vao cic STM -1 bdo vé trén

sdi khong bi su c6 va dugc dinh tuyén theo chiéu ngudc lai trong vong.
Vidu : Tdt D-A-B-C hoiactt C-B-A-D.

Tuong ty doi vSi cdc ludng thu. Tai cdc niit C thi ludng nhdnh s& dugc
tich ra. Cdc phin luu lugng thong tin chuyén ti€p tai cdc nit D va C sé&
dugc ndi vong tif cac STM -1 1am viéc sang STM -1 bdo vé va ngudc lai.

Vi du nhu hinh dudi day tai nit B phan luu lugng thong tin tir B dinh
chuyén ti€p qua niit C t6i D s& dugc gt tir B dén C trén cic STM -1 lam
viéc mdt cach binh thudng. Tai cdc ndt C phan tif lvu lugng nay sé dugc
ddu vong d€ chuyén sang cic STM -1 bio vé tudng ng va di theo hudng
ngudc lai t6i B - A -D.
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A-D A-B (Add-Drop)

/1;'1 :!! (/I‘\
7 I ) —
[ ii 2

A —— ==‘ 4

D-A <> W <> B-A
=] D Pass Though D- B > |

D-c = B-C

cLoop Back (D-B) LT

/ A

Cap bi dut 41// (Wi
% : 7
D

Hinh 3.9.Bdo vé mach vong trong trieong hop tuyén bi s cé

Vi du nhu hinh duéi day tai nit B phan luu lugng thdng tin tir B dinh
chuyén ti€p qua niit C t6i D sé& dugc gt tir B d&€n C trén cdc STM -1 1am
viéc mot cdch binh thudng. Tai cdc nit C phan tif Ivu lugng nay sé& dudc
ddu vong d€ chuyén sang cic STM -1 bio vé tudng &ng va di theo huéng
ngudc lai t6i B - A -D.

- Bao vé mach vong héng nat

Hoat dong clia mach vong trong trudng hdp niit bi sy ¢d ciing tuong
tv nhu tuy€n bi sy ¢d, ngoai trit viéc xen ré luu lugng thong tin tai nit c6

s ¢O.

Phan thong tin du dinh chuyén qua nit bi hdng sé& dudc vong lai qua
ntit khac. Do niit C bi sy ¢ hoan toan, khong con sy trao d6i thong tin gitta
cdc niit C va cdc nit khdc nén cdc ludng tin hiéu trong vong ¢ lién quan
dén niit C c6 thé s& bi mat két ndi tai dau kia clia dudng. PE ngin ngira
hién tugng nay, tai cdc nit 1an cin s€ lién tuc glri thong bao AIS trén ca
céc ludng 1am viéc va du phong cho dé&n khi su c6 dudce khdc phuc va hoat
dong cia vong trd lai dugc binh thudng.

A-D$ |A-B
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Hinh 3.10.Bdo vé mach vong trong truong hop nit bi si co
CHUONG 4: THIET Bi TRUYEN DAN QUANG OPTIX OSN 3500
4.1.Giéi thiéu vé thiét bi Optix OSN 3500

OSN 3500 la thiét bi truyén din thudc dong san pham cong nghé NG-
SDH OSN series duoc phat trién boi hang Huawei. Dya trén mot nén tan
chung, OSN series c6 kha niang cung cap cac dich vu SDH/PDH, Ethernet,
ATM, tich hgp WDM va giai phép truyén din dich vu SAN.

OSN 3500 duoc str dung tai 16p hoi tu va duong truc caa mang MAN.
Tai duong truc OSN 3500 duoc st dung nhu cac thiét bj da ghép kénh xen ré
( MADM) linh hoat trong lién két mang, truyén tai luu lwong thoai va sé liéu
trén cing mot nén tang. Tai lép 2 OSN 3500 cung cap chuyén mach Ethernet
va hd tro cong nghé mang riéng ao (VPN ), dam bao truyén dan dich vu IP va
cac dich vu tién ich bang thong rong. Bénh canh d6 con tiét kiém chi phi dau
tu khi xay dung mang véi cac thiét bi truyén din khac thudc ho OSN.

OptiX OSN 9500
OptiX OSN 3500 Eﬂ‘l OptiX 10G

"
Wil .

’/__.g =—x —_____EI‘____-Q '
3 lr::l Fra :a [
g __--"’H'."' — ___.-F""".'“I"'-__g el
2%
Kxd

Opnx OSN 2500 C'PﬁX OSN 3500

— 3 3» » Convergence
Layer
| ‘*-—-i | *‘“-—i

Core Layer
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Hinh 4.1.Vi tri ciia thiét bi OptiX OSN 3500 trong mang

OptiX OSN 3500 sir dung mot nén tang quan ly mang hop nhat dé cung
cap su hoat dong, quan ly va bao dudng tap trung (OA&M) dé dat dugc mot
cau hinh dich vu tu dong va luu loat, dam bao sy hoat dong cua thiét bi trén

toan mang.
4.2.Cac Chirc Nang Cuaa Optix OSN 3500

4.2.1.Cau hinh mém déo dé tré thanh STM-16 hoiic STM-64

Thiét bi OptiX OSN 3500 c6 thé dugc cau hinh thanh STM-16 tai 1op hoi tu
hoic thanh STM-64 tai 1op truc. Va hé thong STM-16 nay c6 thé dugc nang
cap dé& dang dé tro thanh mot STM-64.

[ ——— -
FAN T FAMN FAN
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0 11213 |4 |5|6 |7 (8
e e o I A A o | ow|@8) 00 s|s
EIE|E|E B2 22| @| @@=\ =255\
=2212(3/1282| 5| 512/88|35|3] ¢S
od [ou e | e | ea| B 2 © O (o) gla|e| C|C
0| | ||| ™ ™ SO o |0 (o
Fiber Routing
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Hinh 4.2.Dung lwong truy nhdp khi cdu hinh hé thong STM-16
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Hinh 4.3.Dung lwong truy nhdp khi cau hinh hé thong STM-64

4.2.2 Kha ning cung cap da dich vu dung lwong 16m

Bénh canh cac dich vu truyén thong, thiét bi OptiX OSN 3500 con tich
hop truy xuat Ethernet vao trong cing nén tang SDH nhu truyén tai luu luong
thoai. Ethernet over SDH cho phép cé4c nha cung cap dich vu ting thém dich
vu TDM bang cach thém vao dich vu Ethernet va cho phép cung cip luu
lwong dix liéu théng qua cac thiét bi hién tai.

OptiX OSN 3500 c0 kha nang :

e Hb tro luu lwong Ethernet véi toe do 10M/100M/1000M.

e HJ tro cac giao thuc dong géi : Diéu khién lién két dir liéu mic cao
(HDLC), giao thuc truy nhap lién két SDH (LAPS) va giao thirc khung chung
(GFP).

e H0 trg chuyén mach I6p 2 va kha niang phan loai luu luong Ethernet
duogc dinh nghia trong tiéu chuan IEEE 802.1Q.

e Hb tro truyén dan trong sudt va hoi tu cta luu luong Ethernet.

e HJ trg phuong thire diéu chinh dung luong lién két (LCAS), dat duoc
kha ning diéu chinh dong cua bing thong truyén dan va bao vé cia nhom
ghép ni.
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e Hb tro chtic ning mang riéng 40 VPN 16p 2 va sap thanh tung 16p VPN
chie nang va cung cp nhiing dich vu nhu EPL (duong day riéng Ethernet),
EVPL (duong day riéng ao Ethernet), EPLN/EPLAN (mang LAN riéng
Ethernet) va EVPLN/EVPLAN (mang LAN riéng ao Ethernet).

4.2.3 Cac giao tiép

OptiX OSN 3500 cung cap cac giao tiép PDH, giao tiép Ethernet, giao

tiép dong bo, giao tiép canh bao va giao tiép quan Iy.

Giao ﬁép STM-1 dien

Giao tiép STM-1 quang: 1-1,81-1.1,L1-1.1 va Ve-1.2

Giao tiép STM-4 quang: I-4, S-4.1, L-4.1, L-4.2 and Ve-4.2
Giao tiép STM-16 quang: I-16, §-16.1,L-16.1,L-16.2, L-16 2Je,
V-162Je, U-162]e.

Giao tiép STM-64 quang: 1-64.2, S-64.2b, Le-64.2b, Ls-64.2.1, V-
642
Giao tiép dién E1, T1, E3, DS3 va E4.

10Base-T, 100Base-T, 1000Base-5X, 1000Base-LX

2.048Mbit/s, (75Q va 120Q)), 2,048 Mhz (75Q va 1200Q).

16 giao tiép ngd vao, 4 giao tiép ngd ra.

Giao tiép ngd vao chi thi canh bao khung.

4 giao tiép canh bao khung ngd ra.

Giao tiép bao dudng ti xa DCE.

04 giao tiép dit liéu ndi tiép cho truyén din trong sudt
01 giao tiép duomg dan dit lidu trye tiép 64 kbit/s

01 giao tiép quan 1y mang Ethernet NM

01 giao tiép diéu hanh ndi tiép F&F

01 giao tiép dién thoai nghiép vu

02 giao tiép node mang SDH dung lrong thoai
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Bang 4.1. Cac logi giao tié'p dich vu cua thiét bi OptiX OSN 3500

4.2.4 Dung hrong két noi chéo

Thiét bi OptiX OSN 3500 cung cap 3 loai card két néi chéo va déng bo:
Card ddng bo va két ndi chéo tong GXCSA va card dong bd va két néi chéo
mo rong EXCSA/B.

_ Khi ning kétnoi|  Kha ning két noi chéo
Loaicard i : i =
chéo mikc cao mirc thap
GXCSA 35G 5G
EXCSA 60G 5G(co thé mé ré rong 1én 20 G)
EXCSB 58.7G 5G(co thé mé ré rong 1én 20 G)

Bang 4.2. Dung liwong két néi chéo ciia thiét bi OptiX OSN 3500

4.2.5 Dung luwgng truy xuat dich vu
OptiX OSN 3500 c6 kha nang truy xuat nhiéu dung luong dich vy khac

nhau
Loai dich vu S0 cfmg truy xXuit toi da cia 1 subrack don

Dich vu két ndi chuin STM-64

Dich vu kétnoi chudn STM-16 8
Dich vu kétndi chudn STM-4 46
Dichvu STM-1 quang 92
Dich vu STM-1 dién 78
Dich vu E4 32
Dich vu E3/D83 48
Dichwvu E1/T1 504
Dichvu FE 92
Dich vu GE 30

Bdng 4.3.Dung lwong truy xudt t6i da ciia OptiX OSN 3500

4.2.6 Bio vé mirc thiét bi
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OptiX OSN 3500 sir dung co ché chuyén mach bao vé ludng nhanh
TPS: M:N va M+NO002E

e Kiéu M:N (v6i M=1): La kiéu chuyén mach bao vé TPS phuc hoi. Khi
mét trong 8 card 1am viéc bi hong, board diu chéo s& ra Iénh chuyén mach
lubng nhanh TPS dé diéu khién board giao tiép D12S chuyén mach tir board
bi 15i sang board bao vé. Nhu thé, ludng nhanh da dugc bao vé. Khi su ¢b
thiét bj da duoc khac phuc thi sau thoi gian phuc hdi tinh niang chuyén mach

bao vé s& tra lai trang thai cu hinh ban du cua thiét bi.

e Kiéu M:N (v6i M=1): La kiéu chuyén mach bao vé TPS phuc hoi. Khi
mét trong 8 card 1am viéc bi hong, board dau chéo s& ra Iénh chuyén mach
lubng nhanh TPS dé diéu khién board giao tiép D12S chuyén mach tir board

bi 161 sang board bao vé. Nhu thé, ludng nhanh da dugc bao vé

Cac muc dwoc bao vé Cau hinh bio vé

Card x& 1y E1/T1 1-N (N<8) TPS

Card xt 1y E3/DS3 1-N (N<3) TPS

Card xt 1y E4/STM-11 1-N (N<3) TPS

Pon vi SCC 1+1 bao vé khoi phuc dit liéu nong
Pon vi dinh thai va két ndi chéo | 1+1 bao vé khoi phuc dit liéu nong
Card giao tiép nguon -48 1+1 bao vé khoi phuc dit liéu nong
Card cung cap nguon 3.3 V 1:N bao vé duphong nong trung tam

Bdng 4.4.Bdo vé murc thiét bi ciia OptiX OSN 3500

e . Khi sy cb thiét bj da duoc khic phuc thi sau thoi gian phuc hdi tinh

nang chuyén mach bao vé sé tra lai trang thai cAu hinh ban dau cua thiét bi.

e Kiéu M+N ( v6i M=1 va N=1): Pay la kiéu dy phong ndng, chuyén
mach bao vé khong phuc hdi. Néu cd sy ¢d xay ra thi tinh niang chuyén mach
bao vé nay s& khong phuc hdi lai trang thai cau hinh thiét bi ban dau. N6 duoc
ap dung cho céac board SL16, SL4, GXCSA, PIU, GSCC.
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4.3 Céu hinh mang

La mot hé thdng MADM, OptiX OSN 3500 c6 kha ning cung cip
dung lwong xir 1y cho trén 40 kénh diéu khién nhing ( Embedded Control
Channel — ECC ), dap tng day du cac yéu cau cua mang phic tap. OSN 3500
c6 thé thuc hién duoc mang chudi hoic mang vong tai bat ky cac mic STM-
1, STM-4, STM-16 hoic STM-64 va mot s6 mang phic tap khac nhu mang
vong tiép xuc, mang vong dan xen, vong két hop chudi, mang lién két cac

diém va hub.

Dé bao vé cac mic mang, OSN 3500 hd tro 4 soi quang hoic 2 soi
quang bao vé doan ghép ring (Multiplex Section Protection — MSP ring),
MSP tuyén tinh va bao vé két ndi mang con ( SNCP).

Loai cau hinh v mode bao vé ciia mang truyén dan quang sé& dugc xac
dinh bing ciu tric duong day thuc té, loai dich vu, luu lwong va cac yéu cau

bao vé dé bao vé tdi da thong qua so dd mang va cac cai dat dir liéu.

4.3.1 Cau hinh mang cia cac dich vu co ban
Cau hinh mang tuyén tinh va mang vong 1a 2 cau hinh mang co ban. Tur
cac mang co ban nay suy ra cac mang nhu mang vong dan xen, mang vong

tiép xuc...

4.3.1a Céu hinh mang chuéi

Mang nay duogc sir dung cho céc tram gan ké nhau hoac khong st dung
duoc mang vong. Trong mang chudi, cac tram dugc két ndi véi nhau thanh

mot duong véi 2 tram dau cudi dé ho.

Co ché bao vé bao gom céc kiéu khong bao vé, bao vé 1+1, 1:1 hoic
1:N ty khoi phuc. Tly vao yéu cau thyc té va sir dung bang thong ma ching
ta cau hinh céc kiéu bao vé khac nhau va nhu vay cau hinh thiét bi twong ung

cling di theo.
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Hinh 4.4.Cdu triic mang chudi
4.3.1b Cdiu hinh mang vong
Mang vong 1a mang nén tang cung cap kha ning tu khéi phuc dé dam

bao cho cong tac hoat dong va bao dudng cua thiét bi. Mang nay duogc su

dung rong rai nhat do tinh 6n dinh cao.

AR
Noy o’

Hinh 4.5.Cdu hinh mang vong
Co ché bdo vé va cdu hinh tram NE ciza magng vong

CAu hinh mang vong cung cap 3 co ché bao vé d6 1a mang vong bao vé
2 huéng 2 sgi MSP, mang vong bao vé 2 hudng 4 soi MSP va bao vé két néi
mang con SNCP.

e Mang vong bdo vé 2 hwong 2 sgi MSP

Puoc tng dung khi giao dién ludng (dich vu) duoc phan nhanh. Néu
cac ludng chi phét giita cac diém ké can thi kha ning dich vu dat duoc 1a
STM-N x K/2 (véi K 1a s6 diém trong mang) hau hét trong ring.

Tin hiéu dugc truyén mot hudng trén kénh hoat dong, khi co su 6 gitra
NE A va NE B, 2f-MSPRing chuyén cac kénh dang hoat dong & mdi huong
tor VC-4#1 ~ VC-4#8 sang cac kénh bao vé tir VC-4#9 ~ VC-4#16. Trong do,

NE A va NE B thuc hién chuyén mach va bat cau, cac node C va D sé& thuc
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hién dau thang cho cac kénh bao vé. Vi vy, NE A va NE B duoc bao vé chia

sé doan ghép kénh hai sgi quang.

e Mang vong bdo vé 2 hwong 4 soi MSP
Puoc tng dung d6i voi céc dich vu phan tan. Néu dich vu chi 1 thu
phat ¢ 2 tram ké can thi kha nang dich vu c6 thé dat dugc 12 STM-N x K tai
hau hét trong mang. Bén soi quang trong mang vong bao gdm 2 cap cho cac

card giao tiép quang tai mdi tram va 2 ciap quang trén duong day.
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—

STM-16

81

‘e
Hinh 4.7.Hoat dong binh thuong cua 2f-MSP Ring
T . P2

o hSNae

Bridge &
Switch

Hinh 4.8.Hoat dgng khi c6 sw cé dirt cap quang giiza NE A va NE B

Mang vong 4 soi 2 huéng MSP hd trg chuyén mach vong va chuyén
mach bic cau, néu ca hai duong lam viéc va duong bao vé gitra 2 tram bj 13i
thi chuyén mach vong duoc kich hoat, néu chi mot duong lam viéc bi 16i thi
chuyén mach bac cau duoc kich hoat. Chuyén mach béc cau st dung cau hinh

chuyén mach doan ghép kénh chudi 1:1 giita 2 tram.
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Hinh 4.9.Hoat dong binh thwong cia mang 4f-MSP Ring
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Hinh 4.10.Hoat dong ciia 4f-MSP Ring khi hai soi quang bi dut
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Hinh 4.11.Hoat dong cua 4f-MSP Ring khi cd 4 sgi quang bi dut

e Bdo vé két néi mang con SNCP
Khi duong két ndi 1am viéc cia mot mang con bi 18i hodc mang con
lam viéc & mot mic thap thi s& dugc thay thé sang mot duong két ndi du
phong. SNCP thuong sir dung cho mang vong. N6 khéng can hd trg chuyén
mach bao vé tu dong APS nén co ché nay chuyén mach nhanh va mém déo.
Ngoai ra SNCP con dugc tng dung cho mang vong két hop chudi, vong tiép
xuc, vong dan xen va DNI.

Co ché 1am vigc ciia SNCP

Tin hiéu truyén dong thoi theo hai huéng, dau thu chon tin hiéu tét hon
dé nhan. Khi mat tin hiéu (SF) hoac tin hiéu bi giang cap (SD) thi dau thu s&
thuc hién chuyén mach bao vé nit, s& thu hudng nguoc lai.

Thoi gian khoi phuc lai sau khi xtr Iy sy ¢6 1 tir 5 + 10 phdt.
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Hinh 4.12.Hoat déng binh thuong cua SNCP

Concurrent sending
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n
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Hinh 4.13.Chuyén mach bdo vé SNCP khi dirt cdp quang giita A va B

4.3.1c Ciu hinh mang vong két hop chubi

Céu hinh nay dugc &p dung dé két hop mot mang vong don véi mot
mang tuyén tinh don hoic mdt mang vong don véi nhiéu mang tuyén tinh

giao nhau tai mot diém hoac hai mang vong véi mot mang tuyén tinh.
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E-:-jé
Hinh 4.14.Cdu hinh mang vong két hop mang chudi
Cau hinh mang vong ring két hop mang tuyén tinh déu st dung duoc cac co

ché bao vé cua mang tuyén tinh va mang vong, tly thudc vao cau hinh mang

khac nhau ma c6 cac kiéu bao vé khac nhau.

4.3.1d Ciu hinh mang vong tiép xiic

j\ ‘ /@/
Hinh 4.15.Cdu hinh mang vong tiép xiic
Trong cau hinh mang vong tiép xGc c6 cac vong tiép xdc véi nhau tai

mot diém chung. C6 hai cau hinh bao gém ring MSP tiép xdc ring SNCP va
ring SNCP tiép x(c ring SNCP.

4.3.1¢ Ciu hinh mang vong giao nhau

Trong c4u hinh cia mang vong giao nhau c6 it nhat 2 ring dan xen Vi
nhau tai 2 diém. C6 2 cau hinh bao gdém ring SNCP dan xen véi ring SNCP va
ring SNCP dan xen véi ring MSP.

f/ > pl,’:@z[.g.]ff H@\_I
P oy

Hinh 4.16.Cdu hinh mang két néi niit kép DNI
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Mang két ndi nat kép (DNI) ting cudng Sy tin cay cua mang, dic biét

la su tin cay cua nhitng dich vu gitta nhirng vong.

4.3.1g Céu hinh mang Hub ciia chudi va vong

Thong thuong mdi mang hub déu c6 mot ndt trung tdm c6 nhiém vu
truyén tai va dinh tuyén céc dich vu & bt ky 2 nt ngoai nao trir chinh né. Nut
trung tdm c6 thé quan 1y ngudn bang thong mot cach linh dong dé tiét kiém
dau tu va chi phi khai thac. Tuy nhién nat trung tdm 1a c6 chai cua toan bo
mang nén day 1a diém yéu ciia mang nay.

-of=p—

// ~
4

_, \\%

Hinh 4.17.Cdu hinh mang Hub ciia chuéi va vong

4.3.1h Céu hinh mang mdt lwéi

Trong mang mat ludi, 6 nhiéu nat duoc két ndi 1an nhau bang nhirng
duong di truc tiép, vi vay nd khdng c6 van dé c6 chai. Néu thiét bi bi 13i, dich
vu dugc chuyén sang duong du phong. C6 vai duong di duoc dinh tuyén sin
sang gitra hai nat vi vay ma cai thién sy tin cay veé truyén dan. Mang mat ludi
dugc ung dung cho nhitng khu vuc ¢6 luu Iugng lon. Tuy nhién mang nay

y&u cau mutrc d6 phuc tap cao, kho quan 1y va chi phi rét cao.

: ) S
o> E /. o
E- e 2 -y \
~
N/ i
& .0 /
/} /} / & \
N\ » =\
© 2 o) ) o)

@ Thiét bi ASON

Hinh 4.18.Cdu hinh mang mdt luéi
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4.3.2 Cau hinh mang d6i véi dich vu Ethernet

Véi kha ning truy nhap cua dich vu Ethernet tich hop trén nén tang
SDH, OptiX OSN 3500 c6 thé truyén ca dich vu thoai va dich vu dit liéu. H5
tro hoi tu dich vu va dich vu chuyén mach 16p 2, ciing nhu chtic ning VLAN
duoc chi r trong tiéu chuan IEEE 802.1Q. Ngoai ra, OptiX OSN 3500 con hd
tro dich vu VPN 16p 2. Véi dinh dang khung dac biét, OptiX OSN 3500 c6
thé duoc trién khai trong nhiing linh vic nhu MPLS, VLAN va MPLS VPN

l6p 2. Thoa man yéu cau ngudi st dung cho mot mang va duong day riéng.

4.3.2a Truyén din trong suét Ethernet diém—diém trong mang chudi

Hinh 4.19.Cdu hinh truyén dan trong suét Ethernet diém— diém mang chudi

OptiX OSN 3500 ¢ thé dugc trién khai trong mang tuyén tinh cho viéc
truyén dan trong subt tir diém téi diém cua dich vu Ethernet. Trong hinh 3.20,
dich vu A dugc phéat tir cong 1 cua NE1 dén cong 1 caa NE3 thong qua trung
ké A. Dich vy B duoc phét tir cong 2 caa NE1 dén cong 1 caa NE2 théng qua
trung ké B. Dich vu A va B c6 thé ding cong FE hoic GE.

4.3.2b Dich vu héi tu VLAN ciia dich vu Ethernet trong mang chudi

.-».\Cam.:lany A
‘Lansv itcheE=— VC-Trunk 1

Hinh 4.20.Cdu hinh héi tu VLAN ciia dich vu Ethernet trong mang chudi
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H trg chie nang VLAN duoc chi rd ¢ tiéu chuan IEEE802.1Q, OptiX
OSN 3500 cung cap dich vu mang riéng 40. N6 thuc hién phan loai luu luong
dé céc dich vy twong tmg dén cong Ethernet va ID VLAN. C6 8 wu tién trong
tiéu chuan IEEE802.1P duoc cai dat tly theo két qua phan loai luu luong.
OptiX OSN 3500 cach ly céac dich vu cta nguoi st dung khac théng qua
mang VLAN dé dam bao cho muc dich bao mat. Nhu trong hinh 3.21, VLAN
1 va VLAN 2 cua cong ty A chia sé& trung ké 1 véi VLAN 2 cong ty B va dich
vu trén VLAN 1 cua cong ty B dugc phat thong qua trung ké 2.

4.3.2¢ Truyén dén trong suét ciia dich vu Ethernet diém — diém trong

mang ring

Hinh 4.21.So dé truyén dan trong suét Ethernet diém — diém trong mang ring

Trong &ng dung mang ring, dich vu Ethernet dugc cung cap véi mot so
d6 bao vé ring tu khoi phuc (SHR) SDH hoan hao, nén viéc truyén dan dam
bao tin cay. Trong hinh 3.22, cac dich vu Ethernet ¢ nhitng nat khac nhau
dugc phat dén nut dich théng qua cac trung ké VC tuong tng véi ching.

4.3.2d Hgitu VLAN cua dich vu Ethernet trong mang ring

Dich vu Ethernet duoc truy nhap tai nhitng nat khéac c6 thé duoc hoi tu
tai mot NGt va goi dén mot cong trung tam theo yéu cau truyén dan. Nhu trong
hinh 3.23, phan loai ludng dugc thuc hién tiy theo dich vu Ethernet dé dén
cac cong va ID cia VLAN dé phan biét cac VLAN khéc nhau cua cong ty A
va B tuong tmg. C6 8 wu tién trong tiéu chuan IEEES02.1P dugc cai dat tly
theo két qua phan loai luu lugng. OptiX OSN 3500 cé4ch ly c4c dich vu cua
nguoi st dung khéac théng qua mang VLAN dé d¢am bao cho muc dich bao
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mat. Trong hinh 3.23, VLAN 1, VLAN 2, VLAN 3 cua cdng ty A lan luot
chia s& trung ké VC cua VLAN 1, VLAN 2, VLAN 3 cua cdng ty B. Tat cac
cac dich vu cua cong ty A duoc hoi tu tai NE1 va ngd ra qua giao tiép FE/GE
dén lanswitch dé xu 1y.

Headguarters of
companyA .~
-

- —» WCTrunk

Hinh 4.22.Cdu hinh héi tu VLAN ciia dich vu Ethernet trong mang ring

4.3.2¢ Chuyén mach 16p 2 ciia dich vu Ethernet

OptiX OSN 3500 hd trg chuyén mach 16p 2 truy xuat dit liéu Ethernet
duogc truyén tdy thudc vao dia chi MAC dich cta ching. Trong hinh 3.24 cac
VLAN tuong tmg duoc két néi dén 4 nat. Dich vu Ethernet giira cac nut
khdng phai cai dit theo kiéu diém — diém. Vi du nguoi sir dung cua cong ty A
két ndi dén NE 3 mudn thong tin dén cac ngudi str dung khéac cua cong ty A
tai 3 NE con lai nhung ludng truc tiép khong duoc dinh nghia. Chirc ning
chuyén mach 16p 2 Ethernet dugc cung cap dé giai quyét van dé nay. Bang
chuyén hoa dia chi MAC Ethernet dugc hinh thanh trong hé théng dén NE 3.

Véi chirc ning tu cap nhat cua hé théng, bang nay dugc cap nhat theo
chu ky. Sau d6 tuy thudc dia chi dich cua ching, dir liéu cta cong ty A va B
truy xuat tai NE 3 s& duoc truyén tai dén dich caa ching thdng qua su kiém

tra cua bang chuyén hda va lua chon trung ké VC tuong (ng hoic chia sé trén

83



Cong Nghé SDH

cuing mot trung ké VC. Bang cach nay, cau hinh hé thong duoc don gian dang
ké va bang thong duoc cai thién, cong tac bao dudng va quan ly tro nén tién

loi, don gian.

= D= VT Trunk

FERE

Hinh 4.23.Cdu hinh chuyén mach lop 2 cua dich vu Ethernet
4.3.2f Giao thitc cdy bic cdu nhanh RSTP

Khi dugc trién khai trong mang ring, OptiX OSN 3500 c6 thé ty dong
khoi dong giao thiic cay bac cau nhanh va chinh sira hop 1y tdpd mang dé

tranh mang nhiéu loan. Hinh 3.25 trinh bay mot dinh dang topo hop 1.

n g Company
A
' *K@

Company Camgany
E E
—_'_'_,—F"'—-_-‘-'_'—-f
s T *-+[—» VG Trunk
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Hinh 4.24.Cdu hinh mang cdy bdc cau nhanh RSTP
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4.3.2¢ Dich vu EPL/EVPL

OptiX OSN 3500 chap nhan kiéu martini dé xay dung L2 VPN MPLS
va cung cap dich vu EPL/EVPL. Hé thong s& kiém tra théng qua bang céng
va ID VLAN va thém vao nhén bén ngoai (Tunnel) va nhan bén trong (VC)
dé cd thé truy xuét cac khung Ethernet. Sy truyén tai dit liéu trong mang dugc
dwa vao nhdn bén ngoai, va ching s& duogc loai bo tai thiét bi dinh tuyén
nguoi str dung tai budc cudi. Sau do, dir liéu s& truyén téi thiét bi canh nguoi
st dung, tai day dir liéu s& duoc truyén dén cong twong Gng tly thudc vao
nhan bén trong. OptiX OSN 3500 hop nhat chirc ning cua thiét bi P va thiét bi
PE.

- --"'\-‘_\_\H\
_— _—
c 10 | Data 85 | 10 | Data 10 | Data
=~ [ 70 | 20 | Data 75| 20 | Data 20 | Data
/ PE1 P P
e . b S - o
@,—-—*"’/’)\w\ Ui II.:n wl Tunnal label Tmﬂnnl
Icl"lng switching stripped
Corp B ,-""
" L2 MPLE Metwark
,f” composed by Optix
OS5N 2800
Company | Tunnel Label WC Labsel _\_ e —

Corp A &0 10 T — Iy
Frama transferad by

Corp B 70 i

L FEZ2 acoording VC label

Hinh 4.25.Cdu hinh mang dich vu EPL/EVPL

4.3.2h Dich vu EPLAN/EVPLAN

OSN 3500 chap nhan kiéu martini dé cung cip EPLAN/EVPLAN va
thuc hién két ndi da diém - da diém cua cac nha st dung. Tir géc nhin cua
nguoi sir dung, mang EPLAN/EVPLAN la mét Vlan 16n, noi dich vu nguoi
ding c6 thé duoc hoi tu. Nhu trong hinh 3.27, khi dwa khung nguoi sir dung
(vé6i dia chi ngudn 13 MAC H va dia chi dich 1d MAC A, B hoic C) vao thiét
bi PE, hé thong s& kiém tra bang chuyén hda Iop 2 va gan nhan bén trong

(nhan VC) dé dua ching vao khung.
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Sau d6, khung duoc truyén dén dé éng tuong (mg, noi ma né duoc gan
v6i nhian bén ngoai (nhan Tunnel) va dudng dan chuyén mach nhan khac
duoc cai dat tuy theo dia chi khac. Khung Ethernet s€ tach nhén tunnel ra khoi
thiét bi P va duoc truyén dén thiét bi PE twong ung, & d6 nhan VC ciing duoc
tach ra. Sau cing khung Ethernet s& truyén dén cong ngd ra twong ung phu

thudc vao bang chuyén hoa lép 2.

~ MPLS Cors
]

Adoress =
MAC A

comespongng port
via Ihe Layar 2
nougs tae

sourca | Sink | Tunnel Labsl] WC Lsbel | LGP MAC H
MACH | Maca 1 10 LzP1

MACH | MACE 2 0 LsPZ Hesaquarsr
MACH [ Macc 3 10 L5P2 5

Hinh 4.26.Cdu hinh dich vu EPLAN/EVPLAN

4.4 Céu tric phan cing ciia OptiX OSN 3500

4.4.1 Kién tric hé thong ciia OptiX OSN 3500

Vi khdi ma tran dau ndi chéo nhu 1a mét 16i, thiét bi Optix OSN 3500
bao gom khéi giao tiép, khdi ma tran dau néi chéo SDH, khdi déng bo, khdi
SCC, khéi xur Iy mao dau va khdi giao tiép phu tro. Kién tric hé théng cua
thiét bi Optix OSN 3500 duoc trinh bay trong hinh 3.28 véi cac chic ning
cua tirng card cu thé dugc trinh bay trong bang 3.5.
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phu trg cho he

Pon vi Loai card Chirc nang
SL64, SL16, LQ4.|- Truy xuat va xu Iy cdc tin)
Card x1v SDH  |SLD4, S5L4, LQI |hicu quang STM-1, STM-4,
SL1, SEP1 STM-16, STM-64 va cac tin|
chm m C“E'rd li_huech dai BA2 BPA hign ket noi STM-dc, STM-
giao tiep|cong suat quang 16c. STM-64c.
SDH Card b tin sic  |DCU - Truy xuit vi x@ Iy cic tin
higu dién STM-1 va cung
Card giao tiép SDH|EU0S OU0E.ETI04 czip cac tm hien dién v
TPS.
= . SPQ4.PD3.PL3.PQI,Truy xuat vd xi 1y cdc tin
Z CadxwlyPDH oo\t hiéu dien PDH ELTI,
.én. C:?_rd giao|Card giao tiép PDH ?;g[;1224§ :12:?;5:1) Eﬁ:im ?;S_V& s O
£ |[tiep PDH _ i .
) Card ré mach va
chuyén mach giao|TSBS, TSB4
tiép PDH
Card gi.au tiep EGS) - Truy xuat va xw I¥ cdc tin|
quang 2 cong GE hieu quang GE 1000Base
Card giao|Card giao tigp FE |EFS0 SX/LX
tiép C.a_rd giao tiep 4 EFS4 - Truy xuit vi xi I¥ cic tinl
Ethemet |cong FE hiéu dién 10Base-T,
Cﬁa.rd giao tiep 8 EFSS 100Base-TX
cong FE
Pon vi ma tran Thirc hién két noi cheo gitra
két néi chéo SDH tin hitu SDH va PDH va
DPon vi dinh thoi GXCS. EXCS cung cip tin hiéu dinh théi
dbng b dén thiét bi.
Pon vi SCC Cung cdp giao tiép dé ket noi
Don vi xt If phin|SCC thiét bi véi hé théng NM vl
mio diu x1? 1§ tin hiéu SDH
Do vi nguén diu T{'l.l}’ xuat I%gufm cung C:?“.p v
i ) PIU bao vé thiét bi khi ngudn bi
vao ,
sai
Card giao tiép AUX Hé thong cung cap cac giao

tiép bio dwdng khic nhau.
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thong VD nhw giao tiep RS232 va
dién thoai giao tiép nghiép
VL,
e Dung dé giai nhiét toan bo
Pon vi giai nhiet |PAN CE g
thiét bi

Bdng 4.5 Bdng chirc néing cdc card cia thiét bi OptiX OSN 3500

SDH interface
unit (STRA-1/4/
16/64)

< SDOH interface
unit (STM-1/4f

16/64)

SDOH cross-connect matrix and
synchronous timing unit (higher-order!
lower-order: 35G/AG and 60G/AG)

PDH Ethernet Auxiliary
interface interface interface
unit (E1/ undi {10/ unit

TUEYN 100/
T3E4) 1000M)

Hinh 4.27.Kién triic hé thong ciia OptiX OSN 3500

4.4.2 Ciu tric cac khe vat Iy ciia OptiX OSN 3500
Khung cua thiét bi OptiX OSN 3500 ¢6 2 16p nhu hinh 3.29.

Lép trén co 16 khe cho cac board giao dién, 16p dudi co 18 khe trong do co
15 khe cho céc board xt ly.

- Céc board giao dién: Gan ¢ céc khe 19- 26, va 29- 36.
- Céc board xir y: Gan o cac khe 1- 8, va 11- 17.
- Céc board khac: + Board XCS : Khe 9- 10.

+ Board GSCC: Khe 17- 18.

+ Board giao dién nguén: Khe 27- 28.
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+ Board giao dién phu: Khe 37.
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Fiber Routing

Hinh 4.28.Cdc khe ciia OptiX OSN 3500

M&i quan hé gitra cac khe ctia cac board xtr Iy va cac khe cua cac board

giao dién dugc thé hién trong bang sau:

Khe cac board Khe cac board Khe cac board Khe cac board
xuly giao dién xuly giao dién
turong ung turong ung
Khe 2 Khe 19 20 Khe 3 Khe 21, 22
Khe 4 Khe 23 24 Khe 5 Khe 25 26
Khe 13 Khe 29, 30 Khe 14 Khe 31,32
Khe 15 Khe 33, 34 Khe 16 Khe 35, 36

Bang 4.6 Vi tri cdac board xu Iy va board giao dién twong urng

4.4.3 Cac board cua OptiX OSN 3500
4.4.3a Board xit ly tin hiéu quang STM-16 ( SL16A)

Board SL16A c6 thé duoc gin & cac khe tir 6+8, 11+13.
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Chirc nang cua board SL16A

» Thu phat tin hiéu quang STM-16 (2488.320 Mbit/s).

= Budc s6ng ngd ra chuan theo khuyén céo cua ITU-T G692 (1550nm).

= Cho phép chirc ning Laser tu dong tat nguon.

= Xu ly mao dau SOH tin hiéu STM-16, thiét lap, truy van céc byte JO,
J1, C2.

= HJ tro cac module quang cung cap cac khoang cach khac nhau: 1-16, S-
16.1, L-16.1, L-16.2, L-16.2Je, V-16.2Je.

= HJ tro truy van tryc tiép vé thong tin card va cong suat quang.

Nguyén ly hogt dong cria board SL16A

e O huéng phét

Cac tin hiéu dién song song tir khdi dau néi chéo qua module xir Iy mao
dau SDH sé& chén cac byte mao dau, sau d6 dugc goi dén module xu 1y dong
g6i s6 va FEC. Module xir 1y dong géi s6 va FEC sé& thuc hién ma hoa FEC va
chén mao dau SDH vao céc tin hiéu, ké dén cac tin hiéu dién song song nay
duoc goi dén bo

O0/Ecomersion module

Backplane
0/E I | oo
e ,: Digital packet ss-connect
'@'P conersicn MUX ¥ encapsulation =—l-| v:.E:H . *  nit
DU 1 and FEC :rocegng
‘.@_ g0 || * processing | S (B D'oss-::nnect
COMersion I module | u

] - 1
I

T—r $CC unit
module

Powe

43y

A
module

+33v = +3.3v Backup Power

Hinh 4.29.S0 dé khoi ciia board SL16A
MUX dé ghép céc tin hiéu dién song song thanh tin hiéu dién toc do
cao. Qua bo chuyén d6i E/O dé chuyén thanh tin hiéu quang, phat vao soi

quang dé truyén di.
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e O huéng thu

Nguoc lai véi hudng phat, tin hiéu quang thu duoc tir soi quang qua bo
O/E s& dugc chuyén sang tin hiéu dién toc do cao, qua b6 DEMUX chuyén
thanh céc tin hiéu dién song song, khdi phuc tin hiéu clock. Sau d6, qua
module xur Iy dong goi s6 va FEC dé tach byte mao dau tir cac tin hiéu. Qua
module xtr Iy mao ddu SDH dé tach cac byte mao dau tir cac tin hiéu dién
nhan duoc, thuc hién viéc xu Iy con tré va goi cac tin hiéu nay dén khéi dau
néi chéo. Cac tin hicu R_LOF, R_OOF, AU LOP va AU AIS ciing duoc

tach & module nay.

4.4.3b Board xwly 63 x EI1( PQI1 )

Board PQ1 c6 thé duoc gan & cac khe tir 1+5, 13+16.
Chirc nang cua board PQ1
= HJ tro xtr Iy mao dau duong & mac VC-12 (truyén dan trong sudt).
= H0 tro loop ludng vao va ra, giao tiép dién.

PQ1 c6 hd tro cau hinh bao vé TPS khi hoat dong véi board giao tiép
D12S

T 1 5 - . Card kétnéi chéo
s Khéi I{:hol ) Khai K_hn:g hoat déng
63}§IE1.1I"1 i giag tiép“ chén va &) shépva @ Chuvén
higu dién tch daun tach doi bus Card kétnéi chéo
- khung dv phong
o P——
eV Khéi Khéi = LAN
Module nguén e . e
— . bicih the didu khién v théng tin e 485
T 'Khéi dinh thi va

Tin hiéu d¢éng hé kétnéi chéo

Hinh 4.30.So dé khoi ciia board PQ1
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Nguyén ly hogt cria board PQ1

Khdéi giao tiép truy xuat 63 tin hi¢u dién E1/T1 théng qua card giao tiép
va khdi phuc tin hiéu dong hd va dir liéu. Khéi giao tiép cho phép ma hoa,
giai ma céc tin hiéu, do va chén cac canh béo. Khéi trich va chén dau khung
c6 nhiém vu trich va chén byte dau khung cua tin hiéu T1 va thdng qua cac
dich vu E1 cho ca hai huéng phat va thu. Khéi ghép/tach tin hiéu EL/T1 xu ly
byte mao dau muc thap, suy hao cua jitter. Khdi chuyén d6i bus chuyén doi

bus toc do thap thanh bus toc do cao.

Khéi dinh thai nhan tin hiéu ¢éng hd 38M va dau khung 2K tir khéi két
ndi chéo va dinh thoi tai cling thoi diém va cho phép chuyén d6i dong ho va
dua dén card. Ngoai ra tin hiéu dong hd tham chiéu trén duong day 8K trén
card dé kiém tra trang thai. N6 duoc goi dén card két ndi chéo hoat dong va

du phong va chi thi card 1am viéc binh thudng nam & vj tri nao.

Khéi diéu khién va thong tin c6 chirc nang diéu khién, théng tin va cau
hinh dich vu trén card. Module nguén cung cip ngudn dén tat cac module trén

card tly theo yéu cau tirng module.

4.4.3c Board Ethernet Switch (EGS2)

Board EGS2 c6 thé duoc gan & céac khe tir 1+8, 11+16.
Chirc nang cua board EGS2

= Board chuyén mach Ethernet (cung cip 48 x VC TRUNK).

= HJ tro giao thuc ghép chudi a0 VC-n-Xv dé cung cap mot dudng

truyén c6 dung lugng 1on.

Giao tiép 2 tin hiéu Gigabit Ethenet quang (connector LC).
Nguyén ly hogt dong cia board EGS2

e Huong phét
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Module xir ly giao dién nhan tin hiéu GE tur thiét bi Ethernet bén ngoai
(nhu 13 Ethernet switch hay Router) va thuc hién viéc giai ma va chuyén doi
tin hiéu tir ndi tiép sang song song. Tin hiéu nay duoc goi dén module xir ly
dich vu dé dinh gigi han khung, ma dau khung, két cui CRC, thng ké chat
lugng Ethernet. Tai Module dong goi, sé thuc hién dong goi theo dang khung
Ethernet, sau d6 dugc ghép vao cac VC-4, VC-3, hay VC-12 & module ghép

va duoc goi dén don vi diu ndi chéo.

e Huoéng thu

CAc tin hiéu VC-4, VC-3 hay VC-12 tir don vi dau ndi chéo duoc giai
ghép va m& goi. Module xtr 1y dich vu x4c dinh viéc dinh tuyén theo mac
thiét bi va thuc hién viéc phan loai luu lugng theo loai dich vu va yéu cau cau
hinh. Cudi cling, tin hiéu s& dugc chuyén tir song song sang ndi tiép va mé

hoa & module xir Iy giao dién dé ra giao dién Ethernet.

Backplans
el i i - ¥ Crossconned unit
l::t‘;‘eg?n prﬁ:;ﬁ g Encapada- Mapping
module module tion module m odule
b 7 i « * Crossconned unit
G i!: n
Control and
communication | —— - SCC
module

Fower
‘
module L

+3. 3y 1 +3 3V backup power

Hinh 4.31.So do khéi ciia board EGS2
4.4.3d Board Ethernet Switch (EFS4)

Board EFS4 c6 thé gan & cac khe tir 1+8, 11+186.
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Chirc nang cua board EFS4

Board Switch Ethernet (cung cap 12 x VC TRUNK).
= HJ trg giao thic ghép chudi 40 VC-n-Xv dé cung cidp mot duong
truyén c6 dung luong 16n.
= Giao tiép vai 4 tin hiéu Fast Ethenet (connector RJ-45).
= Nguyén ly hoat dong: Giéng nhu board EGS2 nhung chi khac la tin
hiéu FE.
> Board théng tin va diéu khién h¢ théng (GSCC)
GSCC 1a card diéu khién va théng tin hé thong bao gdm chirc ning diéu
khién chinh, nghiép vu, théng tin va giam sat cong suat hé thong. GSCC duogc
gan tai cac khe 17, 18.

Chirc nang cuia GSCC

= HJ trg cau hinh bao vé du phong néng 1+1. Khi card hoat dong bi 13i,

cac dich vu s& duoc tu dong chuyén sang sang card du phong.

= Giam sat cac dac tinh cua dich vu, chon loc céc tinh trang hoat dong va

dua ra thong tin canh béo.

= Cung cap giao tiép quan Iy mang NM Ethernet véi tbe do 10M va
100M.

= Cung cap 2 duong dan khan cap HDLC 4M cho thong tin lién card
cling nhu MSP va SNCP.

= Cung cip giao tiép Ethernet 10M/100M dé két néi module chuyén
mach noi bo cia AUX dé hd tro thong tin giira cac card véi nhau trong hé
thdng.

= Cung cip mét giao tiép Ethernet 10M dé thdng tin giira card GSCC
hoat dong va GSCC du phong. Cung cap 50 kénh thdng tin di liéu (DCC)
(D1 ~ D3) dé cung cap duong lién két cho quan ly mang.
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= Cung cap giao tiép hoat dong, quan ly va bao dudng ( OAM) théng qua
AUX , hd tro bao dudng tir xa thong qua két ndi RS-232. Giam sat 2 hé théng
cung cap ngudn -48 VDC cua thiét bi. H3 tro 16 duong gidm sat ngd vao va 4

duong ngd ra. Ho tro chire ning quan ly va canh bao hé thng giai nhiét.

So do khai nguyén ly cia board GSCC

e Module diéu khién: Cau hinh va quan ly céc card cua tram, chon loc céc

canh bao va dic tinh cua cac su kién ddng thoi luu trit cac dit liéu quan trong.

e Module théng tin: Cung cip 485 bus cho céc giao thuc MSP, SMCP,
TPS va dong ho, nd ciing cung cap giao tiép quan ly mang Ethernet téc do

10M va 100M, giao tiép F&F dé quan Iy céc thiét bi ma rong.

Fl 4
01 dién thoai ngiépvu o , i

- .
02 dién thoai NNISDH «» Module x Iy Module giam |, , 16 giaotiépngd vaova
Chudil ~4 +*  mao dau sat nguon < U4 gaotépngdra
50 kénh DCC(D1-D3) *+* -

| I —
e e

Hinh 4.32.S0 dé khoi nguyén 1y board GSCC

e Module xi Iy byte mao dau: Nhan cac tin hiéu mao dau dé xir 1y nhu
byte E1, E2, F1 va chudi 1 ~ 4. Module ciing guri lai cac tin hiéu mao dau dén
cac card va cung cap mot giao tiép nghiép vy, 2 giao tiép tiéng néi SDH, giao

tiép F1 va giao tiép quang ba dit liéu chudi 1~4.

e Module giam sat nguon: Bao gom giam sat nguon -48 VDC va nguon
lam viéc. Module nay giam sat dién ap hoat dong dong thoi do va chuyén
mach ngudn hoat dong va du phong cung cép dién &p 3.3 VDC. Giam sat
ngudn -48VDC gidm sat canh bao nguon caa card AUX, giam sét va quan ly
card ngudn PIU, xir Iy 16 cong giam sé&t ngd vao va 4 cong ngd ra nhu tin hiéu

chi thi canh béo khung.
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Al Al Al A2 A2 A2 10
El El Fl
D1 DZ D3 weral 1| Sersal 2
ATT-PTE
EZ B2 B2 Kl E2
D4 Settal 4 D5 Dé
D7 DB D4
D10 D11 D12 erial 3
w1 M1 EZ

Bang 4.7 Vi tri cua cdc byte twong ung trong khung SDH
4.4.3¢ Board dinh thoi dong bé va diu néi chéo (GXCSA )

Board GXCSA duoc gin & cac khe 9 va 10. Card GXCS 14 card chiu
trach nhiém két ndi chéo tong va 1a don vi dinh thoi cho thiét bi.

Chirc ning cua Board GXCSA

Diéu khién cac dich vu mém déo bao gdom loopback, két néi chéo,
quang ba.

= Thém hoic x6a dich vu ma khéng anh huong dén cac dich vu khac.

= HJ tro bao vé két ndi mang con SNCP tai mtc VC-3 va VC-12.

= Ho trg bao vé dy phong ndng va bao vé khong khoi phuc.

= Nang cap tir GXSC thanh EXSC véi thoi gian chuyén mach nhé hon

50ms.

= Tao dong bd cho thiét bj. Khéa pha va danh diu 2 kénh tin hiéu dinh
thoi bén ngoai (2048 Khz va 2048 Kbit/s) va cung cap 2 tin hiéu dinh thoi
ngd ra (2048 Khz va 2048 Kbit/s) va tao tin hiéu ddng bo hé théng. Tin hiéu
ddng hd c6 thé 1am viéc & ché do khoa, luu giit hoic chay tu do.

= An dinh tin hiéu déng hd hé thdng: GXSC cung cip mot sé tin hiéu
d6ng ho va khung khac nhau dé dam bao do tin cay doi voi su hoat dong cua
ddng hd dung ddng bo hé théng.

= Chuan doan cac mc chat luong dong bd dua ra ban tin trang thai dong

bo tuy theo noi dung cua byte S1.
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= Xu ly byte S1 dé thuc hién chuyén mach dong bo.
= Do tim cac card nhanh bi 16i va diéu khién TPS.
= Thong tin dén card khac théng qua 2 bus khan cap va bus chuyén mach
noi bo.
So do khai nguyén Iy cia board GXCSA

e Ma tran két néi chéo bdc cao: Ho tro 224 x 224 hoic 384 x 384 ma tran

két ndi chéo bac cao. Kha ning két ndi chéo tdi da 35G.

e Ma trdn két néi chéo bdc thdp: Hd trog 2016 x 2016 VC-12 hoic 96 x 96
VC- 3 két ndi chéo T-S-T. Két ndi chéo day du cho phép chiic ning cta cac

dich vu hoat dong hét cong suat. Kha ning két ndi chéo tbi da 5G.

Ma tran két ndi
—» chéomucthap —
5G Khéi
dinh thoi

Ma tran két ndi

chéo muc cao —
ﬁE 104

35G hoac 60G
s 5

r ¥

Khéi diéu khién va thong tin

Hinh 4.33.So do khéi ciia board GXCS

e Don vi dinh thoi dong bg: Bo dinh thoi dong bo danh dau ngudn dong
hd bén ngoai hodc ngudn dong hd giao tiép va cung cap dén hé thong ngudn
d6ng ho dong bo. Thong qua ludng dit lidu hé thong, nd cling cung cap dén
cac nit trong wng tin hiéu dinh thoi voi tan s6 va pha thich hop dé cac nit
nay c6 thé nhan duoc tai dau thu. Hon nita né cung cung cap cho hé théng tin

hiéu chi thi khung dé chi ra vi tri ¢au khung trong ludng dit liéu.
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e Module diéu khién va thdng tin: Puoc giao tiép voi card SCC va céc
card khéc, trang thai hoat dong cua cac card nay trong truong hop khdng cé
card SCC. No ciing tao tin hiéu diéu khién cho card GXSC va hé théng.

4.4.3f Board giao tiép nguén ( PI1U)

Board PIU duoc gan & khe 27 va 28.
Chirc nang cua Board PIU

= Bao vé, loc sét va cap ngudn cho hé théng
= Xuét canh bao 16i do sét dén GSCC.
= Cap nguon cho quat véi dién ap 48V+ 20%.

= Ho tro du phong néng 1+1: Khi board hoat dong bi hong thi sé tu dong

chuyén sang board dy phong.

= Cung cap hai giao tiép ngudn 50W cho cac thiét bi bén ngoai.

EGND] Lightring
Povver " |protection i »
BCCESE unit &ncl Fitter urit Backplane
A8Vl unit failure
—» > » »
detection

Lightring protection unit failure slarm y SCC

Hinh 4.34.So dé khéi ciia board PIU

4.4.3g Board giao tiép phu tro ( AUX)

Board AUX cung cidp c4c giao tiép nhu chuyén mach noi bo
10M/100M, F&fF, OAM, nghiép vu, dong hd ngd vao, ngd ra va chic ning
backup card nguén cung cap dién ap 3.3 VDC. Board dugc gan & khe 37.
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Chirc nang cua board AUX

Ngd vao CLK.

Cung cap giao tiép véi NM thong qua port ETH (T2000).

Cac giao tiép: Phone, LAMP1 & 2 xuat canh béo cho gia thiét bi.

Cung c4p giao tiép X-25 OAM, 16 giao tiép giam sat ngd vao, 4 giao
tiép ngd ra, 4 giao tiép ghép ngd ra, 4 giao tiép dit liéu chudi phu trg (1~4) dé
truyén dan trong suét dir liéu, 1 giao tiép duong dan dir liéu truc tiép 64

Kbit/s, 1 giao tiép nghiép vu.

= Cung cap 3 giao tiép NM Ethernet, 2 két ndi véi card GSCC hoat dong
va dy phong va mot véi NM, 1 giao tiép Iénh Ethernet 10M va 100M dé
subrach nhan lénh, 1 giao tiép Ethernet 10M va 100M: Hd tro 1 subrack ma
rong va bd sung cau hinh dich vu cho subrack d6, 16 giao tiép Ethernet 10M

va 100M dé théng tin gitra c4c card.

= Cung cap 2 giao tiép ngd vao va ngd ra cua dong ho BITS analog, 2

giao tiép ngd vao va ngd ra cua dong ho BITS dix liéu.

= HJ tro chuc nang dy phong tap trung cua card cung cap dién ap 3.3
VDC véi cau hinh bao vé 1:N cho card cung cap ngudn tha hai. Cung cip
chtrc ning cap chudng cho kénh nghiép vu. Cung cap giao tiép chi thi khung

va hd tro ghép canh bao.

So dé khoi nguyén 1y cia board AUX
Card AUX bao gom module truyén théng, module giao tiép va module nguon.

e Module ngudn khdng nhitng cung cap ngudn lam viéc cho card AUX
ma con cung cap ngudn cho nhitng card khac nhau trén subrack véi chirc nang
du phong ngudn tap trung +3.3V ¢6 co ché bao vé 1: N cho card cung cap bao
vé nguon thir hai. Module giao tiép cung cap nhiing giao tiép nhu F&f, OAM,

va dong hd ngd vao, ngd ra.
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Giao tiép NM
Giao I """ I o
<_> 4_’ A A
tiép : Module ) R Module : Giao di¢n thong
i ) g , tin lién board
me > —>

-48V <«— Module ngudn

Hinh 4.35. So d6 khéi ciia board AUX

e Module thdng tin quan ly subrack chinh va subrack m¢ rong va cung
cap 21 giao tiép Ethernet cho thdng tin lién card va ba giao tiép Ethernet cho
quan ly mang.

4.5 Phan mém van hanh quén ly OptiX OSN 3500

Dé quan ly, giam sat, bao dudng va van hanh thiét bi truyén dan quang
OptiX OSN 3500 duoc hiéu qua, Huawei sir dung phan mém giao tiép T2000
theo chuan TMF MTNM (Telecommunication Management Forum and
Multi-Technology Network Management). Thong qua phan mém giao tiép c6
thé tao dugc hé thong quan Iy mang (NMS) hoic hé thong hd tro diéu hanh
(0SS) dé quan ly mang truyén tai cia Huawei, gilp giam sat va diéu khién
thiét bi tir xa.

Giao tiép T2000 COBRA trao doi théng tin gitta mac quan ly thanh
phan va mac quan ly mang, cung cap tat ca cac chic nang quan Iy tai 16p
phan tir mang NE va mot vai chirc nang & 16p mang. Bao gom cac chirc ning

Sau:

e Céc chuc nang quan ly ¢ 16p phan tir mang: Quan Iy 15i, cac cong viéc
thuc hién, cau hinh, bao mat, trao doi thong tin, hé théng va md hinh kién trdc

mang.
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e Céc chirc nang quan Iy & 16p mang: Tao va duy tri cac duong két ndi
PDH, SDH, Ethernet va cac loai khac, quan ly ngudn tai nguy&n mang thdng
qua co ché bao vé mang con, quan ly mang thdng tin dir liéu dién rong
(DCN), quan 1y dong bo, quan ly mang chuyén mach quang tu dong ASON
cling nhu tich hgp SDH va ASON théng qua duong két néi.

Service Managenment -' SM3

Metwork Managenment

ME Managenment

SDH, Ethernet,
ATM, WDM

SDH, ASON,
ATM, WDM

ATM: Asynchronous tranfer SDH: synchronous digital hierarchy
SMSE: Service Managenment system WDM: Wavelenghth division multiple
ASON: Automattically switched optical network

Hinh 4.36.V; tri ciia OptiX iManager T2000 trong hé thong quan Iy mang

,_*.. T2000 client % T2000 clientN

- T2000 server

Hinh 4.37.Cdu hinh OptixManager T2000 qudn |i mang truyén dan
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KET LUAN

Trong thoi gian thuc hién do &n, cling véi su nghién cau tai liéu ciing
nhu lam quen v&i kién thire thyc té, em d3a nhan biét dugc tim quan trong cua
cdng nghé truyén dan SDH ciing nhu nhiing loi diém cta né so vai cac cong

nghé truyén dan cii, & day la cong nghé truyén dan PDH.

Pé tai di sau tim hiéu céng nghé SDH sir dung trong mang truyén dan
quang, van d& ddng bo va bao vé mang khi xay ra su ¢ va cach khic phuc su

cb ctia mang.

Pé cy thé hon, em c6 nghién ciu vé 1 thiét bi chuyén dung dé truyén dan
SDH d6 1a - Optix OSN 3500 cua tap doan Huawei, hién dang duoc sir dung
nhiéu trong hé thdng vién thdng mot sé tinh, thanh phé. Tuy nhién do tiép xuc
véi thuc té nén deé tai chi dung lai trén co so nghién cau ly thuyét. Em mong

duoc su dong gop v kién cua cac thay co dé dé tai dugc hoan thién hon.

Mot lan nita, em xin chan thanh cam on nhitng su gitp d& cua céac thay
co gido, dac biét 14 Thay Pham Bwc Thuan cling véi cac anh chi ky thuat vién
phong LAB — Céng Ty Dién Toan Va Truyén S Liéu VDC da giup em hoan

thanh d6 an nay.
Hai Phong, ngay....thang....nam 2013

Sinh vién thuc hién

Cao Ngoc Uy
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