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LOI NOI PAU

Ghép kénh tin hiéu s6 1a mot linh vuc rit quan trong. Khoi dau cua ghép kénh tin hiéu sb
1a didu xung ma (PCM) va diéu ché Delta (DM), trong d6 PCM dugc st dung rong rai hon. Tur
PCM, céc nha ché tao thiét bi vién thong da cho ra doi thiét bi ghép kénh can dong bo (PDH) va
sau d6 1a thiét bi ghép kénh dong bo (SDH). Mang thong tin quang SDH d3 md ra mot giai doan
m&i ctia cong nghé truyén théng nham dap tng nhu cau ting trudng rat nhanh cia cac dich vu
vién thong, dic biét 1a dich vu Internet.

Véi toc d6 bit hién tai cia SDH 13 10 Gbit/s van chua dap tmg mot cach day du cho truyén
lwu lugng Internet d4, dang va s& phat trién theo cap sé nhan. Vi vdy cong nghé ghép kénh theo
bude song (WDM) da xuat hién. Dé co thé tan dung bing tin truyén dan tai mién ctra s6 thtr hai
cua soi quang don mode, k¥ thuat ghép chét cac budc song DWDM dang dong vai trd quan trong
trén mang thong tin quang toan cau.

Tuy nhién, thong tin quang SDH 13 cong nghé ghép kénh ¢6 dinh. Vi vay do rong bang tan
van khong duoc tan dung triét dé. Theo wdc tinh thi hiéu suat sir dung d6 rong bang tan kha dung
cua hé théng thong tin quang SDH moi dat dugc 50%. Trude thuc té mot mat do rong bang tan
duong truyén con bi lang phi, mit khac cong nghé truyén goi IP va ATM doi hoi hé théng thong
tin quang SDH phai thoa min nhu cau trudc mat va ca cho twong lai, khi ma céc dich vu gia tang
phat trién ¢ trinh d6 cao. Chi c6 thé thoa man nhu cau vé téc do truyén dan va ning cao hiéu suit
sir dung bang tan duong truyén bang cach thay ddi cac phuong thirc truyén tai luu lugng sb lidu.

Véan d& miu chdt tng dung cac phuong thic truyén tai tién tién 1a két chudi cac cac
conteno, sir dung cac phuong thirc dong géi s6 liéu thich hop, truyén tai goi linh hoat theo cach tai
st dung khong gian va chuyén mach bao vé théng minh dé nang cao do tin ciy cia mang va rit
ngan thoi gian phuc hoi cta hé thong khi ¢6 sy ¢d. Nhitng van dé nay s& duoc phan tich k¥ trong
cac cha dé sau day:

1) Trinh bay mot s6 khai niém co ban trong truyén dan tin hiéu, dic biét 1a tin hiéu sb va
cac phuong phap ghép kénh sb.

2) Céc phuong phap duy tri mang. Noi dung chu yéu ciia chuyén dé nay 1a cac phuong
phap chuyén mach bao vé mang dudng thang va mang vong SDH.

3) Cac chuén Ethernet, mang vong thé bai va FDDI.

4) Cac phuong thiic truyén tai sd liéu bao gébm cac phuong thirc dong khung s licu, két
chudi, diéu chinh dung luong tuyén, cic giao thic tai str dung khong gian v.v.

Sau mdi chuong c¢é cac bai tap hodc cau hoi dé sinh vién ty kiém tra va dénh gia kién thirc cua
minh khi d6i chimg véi dap s6 va tra 16i trong phan phu lyc.

Tai liéu giang day nay duoc bién soan theo d& cuong mén hoc "Ghép kénh tin hiéu sd"
ctia chuong trinh dao tao dai hoc chinh quy hién nay ctia Hoc vién Cong nghé Buu chinh Vién
thong. Tuy nhién, ddy 1a 1an bién soan diu tién nén khong tranh khoi thiéu sot vé ndi dung va hinh
thirc. R4t mong cac doc gia gop y dé tai liéu ngay cang hoan thién hon.

Y kién déng gop cua cac doc gia xin vui long gui truc tiép cho Phong Pao tao Dai hoc tir
xa — Hoc vién Cong nghé Buu chinh Vién thong.

Xin chin thanh cam on!

Nhom tac gia
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CHUONG I
MOT SO KHAI NIEM CO BAN
TRONG TRUYEN DAN TiN HIEU
1.1. GIOI THIEU CHUNG

Trong chuong nay gidi thi¢u cac ndi dung chinh sau day:

- M6t s6 khai niém co ban trong truyén dan tin hiéu sd.

- Céc phuong phap s6 hoa tin hiéu analog nhu: PCM, DPCM va DM. Trong d6 phuong
phap PCM duoc sir dung rong rai trong cac hé thong ghép kénh PDH.

- Céc phuong phap ghép kénh: di diém qua cac phuong phap ghép kénh theo tan sd, theo
tan s truc giao, theo thoi gian, theo mi, ghép kénh thdng ké v.v. trong d6 ghép kénh theo thoi
gian dugc su dung trong ghép kénh PDH, SDH.

- Pong bb trong vién thong:

Pi tién hanh phan tich cac phuong thirc dong bd nhu: ddng bo séong mang, ddng bo ky
hiéu, dong bo bit, ddng bd khung, dong bd gbi, ddng bo mang, ddng bd da phuong tién va dong
bd dong hd thoi gian thuc. Tuy thudc vao ting trudng hop cu thé ma sir dung mot trong cac
phuong thirc déng bd hodc sir dung dong thoi mot sd phuong thire ddng bd. Chiang han trong
mang thong tin quang SDH sir dung ca dong bd mang, ddng bo song mang, déng bd khung, dong
bo ky hiéu.

1.2. NHAP MON GHEP KENH SO
1.2.1. Tin hiéu va cac tham sb
1.2.1.1. Cac logi tin hiéu

(1) Tin hi¢u analog: tin hi¢u analog (twong tu) 1a loai tin hi€u c6 cac gia tri bién do lién
tuc theo thoi gian, thi du tin hi¢u thoai analog.

Mot dang dién hinh cua tin hiéu analog la song hinh sine, dugc thé hién dudi dang:

S(t) = Asin (ot + @)
trong do: A 1a bién do tin hiéu, o 14 tin s goc (o = 2xf, £ 14 tin sd), ¢ 1a pha cia tin hi¢u.

Néu tin hiéu 14 tap hop ctia nhiéu tan s thi ngoai cac tham s trén ddy con c6 mot tham sd
khac, d¢6 1a dai tan cua tin hiu.

(2) Tin hi¢u xung: tin hi¢u xung 1a loai tin hi¢u c6 cac gia tri bién d6 la ham roi rac cua
thoi gian. Dién hinh cta tin hiéu xung la tin hiéu xung 14y mAu tin hiéu analog dua vao dinh ly léy
mau.

(3) Tin hiéu so: day ciing 13 loai tin hiu ¢ cac gia tri bién do 1a ham roi rac cua thoi gian
nhu tin hiéu xung. Tuy nhién, khac véi tin hiéu xung & chd bién d6 cua cac xung bang 0 hoic 1,
madt khac tdp hop cua mdt nhom xung dai dién cho mdt chir s6, hodc mot ky tu nao do. Mdi mét
xung dugc goi 1 mot bit. Mot vai loai tin hidu sé dién hinh nhu: tin hiéu 2 mirc (0 va 1), con co
tén 1a tin hiéu xung nhi phan hay tin hi¢u xung don cyc; va tin hi¢u ba muc (-1, 0 va +1), con
duogc goi la tin hiéu xung tam phan hay tin hi¢u xung ludng cuc.

(4) Tin hiéu diéu bién xung, diéu tin xung hodc diéu pha xung: day la truong hop ma song
mang xung chir nhat c6 bién dg, hoac tan s6, hodc pha bién dbi theo quy luat bién d6i cta bién do
tin hiéu diéu ché. Ba dang tin hiéu nay thudng dugc sir dung trong mang thong tin analog.
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1.2.1.2. Cic tham sé ciia tin hi¢u
(1) Mt dién
gea . P
eMirc dién twong ddi: L(dB)= IOIOgFX
0

trong do: Py 1a cong sudt tin hiéu (mW) tai diém can xac dinh muc dién, P, 1a cong sudt tin hiéu tai
diém tham khao (mW).

. ;. P
e Mirc dién tuyét d6i: L(dB, )=10log—=
ImW

L(dB),;= 0 dBy, khi cong suit tai diém x bang 1 mW, L(dB,,) > 0 khi cong suit tin hiéu tai diém x
16n hon 1 mW, L(dBy,) < 0 khi cong sudt tin hiéu tai diém x bé hon 1 mW.

(2) Ty sb tin hiéu trén nhiéu

j2 % I
SNR(dB)=10log—~ = 20log—- = 20log
(dB) e g g,

trong d6: Py, Vi, I, twong mg 1a cong suat, dién dp va dong dién tin hiéu; Py, Vy, I, twong tng 1a
cong suét, dién 4p va dong dién nhiéu.
1.2.2. Pwong truyén va do rong bing tin truyén din
1.2.2.1. Puong truyén

La moi truong truyén din duoc sir dung dé truyén tai tin hiéu, thi du duong truyén cap
kim loai, dudng truyén cap soi quang, duong truyén Radio, v.v. Puong truyén con duoc phéan chia
thanh tuyén (Path), kénh v.v.
1.2.2.2. Pj rong bing tan truyén din

Mubdn do do rong bang tin truyén dan ciia tin hiéu nao d6 phai cin cr vao cic quy dinh
sau day:

(1) Po rong bang tan dién (BW).

Do rong bang tan dién 1a bing tan tir tan s6 tin hidu bang zero dén tan s tin hidu ma tai d6
dap ung cua tin hiéu (hé s6 khuéch dai, dién ap, dong di¢n) giam con 0,707 so voi gia tri cuc dai

cua dap tng tin hi€u (hinh 1.1).
V/Vmax A

1
0,707

A

(BW).
Hinh 1.1- B réng bang tan dién
(2) Po rong bang tan quang (BW),
Do rong bing tan quang 1a bing tan tir tan s didu ché bang zero dén tan sb didu ché ma
tai d6 muc cong suat quang giam 50% (3dB,,) so voi cong suat quang cuc dai, nhu minh hoa &

hinh 1.2.

4
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P(dB,,) 4

»

Pmax

A

(BW),
Hinh 1.2. B§ rong bang tan quang

1.2.3. Truyén din don kénh va da kénh

Truyén dan don kénh va da kénh c6 ngu y 13 hé thong truyén din quang c6 mot hay nhiéu
budc song. Thi du: hé thdng thong tin quang thong thuong chi c6 mot budce song tai 1310 nm
hodc 1550 nm; trong khi d6, hé thdng thong tin quang ghép budc séng (WDM) c6 thé truyén dong
thoi hang chuc budc song khac nhau nam trong mién cira s6 thtr hai (1300 nm) hodc cira s6 thi ba
(1550 nm) cua sgi quang don mode.
1.2.4. H¢ thong truyén din s6 va cac tham sb
1.2.4.1. H¢ théng truyén dén sé

Hé thdng truyén dan s6 bao gdm hé thdng truyén din cap soi quang va hé thng truyén
dan vi ba s6. Hé théng truyén dan vi ba s 1a hé théng da diém duong thang. Hé thong truyén din
sO cap soi quang co thé st dung cau trac duong thang, vong hodc hdn hop. Cac cdu hinh nay s&
dugc trinh bay chi tiét trong chuong I11. Dudi day chi gidi thiéu khai quat mot vai cdu tric co ban
ctia hé thdng.

(1) Hé thdng truyén dan duong thing

Céc cau hinh cta hé thong truyén din duong thang nhu hinh 1.3.

Dudng truyén DPudng truyén
TRM e e REG £ WY TRM

a) Cau hinh diém noi diém

DPuong truyén DPuong truyén
TRM ADM TRM

b) Céu hinh da diém, xen/ r&
Chu thich: TRM- Bé ghép dau cudi, ADM- Bé ghép xen/ ré, REG - B¢ tdi sinh (bé Idp).
Hinh 1.3. Cé4c c4u hinh duong thang

Trong cAu hinh diém ndi diém chi c6 hai bo ghép dau cudi két ndi tryc tiép véi nhau hodc
qua bo lip bang dudng truyén sd, tao thanh mot dudng thang, vi vay goi 14 hé thong duong thing.
Ngoai ra con ¢ tén goi khac 14 hé thong hé. Cau hinh da diém, xen/ r& ngoai hai bd ghép dau cudi
con ¢ thém mot hodc nhiéu bo ghép xen ré€ dugc két ndi v6i nhau boi duong truyén s6 thanh mot
duong thang. Cu hinh da diém, r& nhanh ciing 14 hé thong ho. Tai dia diém xen/ré, cic ludng sd
duoc tiép tuc truyén to1 mot bo ghép dau cubi khac dé tao thanh mot nhanh cua hé théng chinh.
Céc cau hinh dudng thing ap dung cho vi ba s6 va thong tin cap soi quang PDH hodc SDH.
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Céc cau hinh trén day khong c6 kha nang tu duy tri khi dudng truyén c6 sy cb, chang han dirt cap
hoéc hong nut.

(2) Hé théng truyén dan vong (ring)

Trong ciu hinh nay chi c6 cic ADM va c6 thé ¢ cac REG. Cac nat duge két ndi v6i nhau
boi hai hodc bén soi quang tao thanh mét vong kin, nhu trén hinh 1.4.

ADM ADM

Ring STM-N

ADM ADM

Hinh 1.4. C4u hinh vong cta hé théng truyén dan sé
1.2.4.2.Céc tham 56

(1) Téc dd bit: s6 bit phat di trong mot giay.

Céc don vi do tdc do bit: bit/s, kbit/s (1kbit/s = 10 bit/s), Mbit/s (1Mbit/s = 10° kbit/s =
10° bit/s), Gbit/s (1Gbit/s = 10° Mbit/s = 10° kbit/s = 10° bit/s), Tbit/s (1Tbit/s = 10°> Gbit/s = 10°
Mbit/s = 10° kbit/s = 10'? bit/s). Tin hiéu sé duoc sir dung trong cic mang thong tin sd.

(2) Ty s6 15i bit BER: s bit bi 15i chia cho tong s6 bit truyén.

- PDH: BER < 10 chit lugng dudng truyén binh thuong, 10° < BER < 10° chit lugng
duodng truyén giam sit (canh bao vang), BER > 107 chit lugng dudng truyén rat xiu (canh béo do).

- SDH: BER < 107 chat lugng duong truyén binh thudng, BER = 10°° chét luong duong
truyén giam sut (canh bao vang), BER = 107 chat luong dudng truyén rat xau (canh bao do).

(3) Rung pha (Jitter)

Rung pha 13 sy diéu ché pha khong mong mudn cua tin hiéu xung xuit hién trong truyén
dan s6 va la su bién doi nhé céc thoi diém cd ¥ nghia cta tin hi¢u so véi cac thoi diém 1y tudng.
Khi rung pha xuat hi¢n thi thoi diém chuyén murc cua tin hi€u s6 s€ sém hon hodc mudn hon so
voi tin hiéu chuan, nhu minh hoa trén hinh 1.5.

Biéndo, a) Xung nhip chuan
pt
Bién do4 : D}?@ bao bi rung pha
Lt

Pudng bao chuin

b) Tin hiéu sb bi rung pha
Hinh 1.5. Tin hiéu s6 bi rung pha
6
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Rung pha xuét hién 13 do cy ly duong truyén khac nhau nén tré khac nhau, 1éch tan sb
ddng ho nguodn va dong ho thiét bi thu trong ciing mot mang, 1éch tan sb gitra dong ho cua thiét bi
SDH va tan s6 ctia ludng nhanh PDH.

1.3. SO HOA TiIN HIEU ANALOG

S6 hod tin hiéu analog 1a chuyén dbi tin hiéu analog thanh tin hiéu s6. Mubn vay c6 thé sir
dung mdt trong cac phuong phép sau day:

- Piéu xung ma (PCM)

- Piéu xung ma vi sai (DPCM)

- Piéu ché Delta (DM)

Sau day trinh bay cac phuong phap s6 hoa tin hiéu analog.
1.3.1. Piéu xung ma PCM

PCM dugc dic trung boi ba qua trinh. D6 1a 1dy mau, luong tir hod va ma hoa. Ba qua
trinh nay goi la chuyén doi A/D.

Mudn khéi phyc lai tin hiéu analog tir tin hiéu sd phai trai qua hai qua trinh: giai ma va
loc. Hai qua trinh nay goi la chuyén doi D/A.

So d6 khdi cuia cac qua trinh chuyén d6i A/D va D/A nhu hinh 1.6.

| e e i el e e e f
1 . ! 1 |
| Bolay | B lwong Bomi | i [Bo giai ma Boloc |!
Tin hiéu mau 7| tirhoa Vpam hoa-nén so| i Du(‘)»?g :' - dan so thap Tin hiéu
analog i_ _ ___ _ o ___ votruyén o _______________________!analog
Chuyén dbi A/D Chuyén dbi D/A

Hinh 1.6- So d6 khdi qua trinh chuyén d6i A/D va D/A trong hé théng PCM

1.3.1.1. Chuyén doi A/D
(1) Lay méau
Hinh 1.7 thé hién 1dy mu tin hiéu analog. Pay 14 qué trinh chuyén ddi tin hiéu analog

thanh ddy xung diéu bién (Vpam). Chu ky cua diy xung lay mau (Ty,) duge xac dinh theo dinh 1y
ldy mAu cua Nyquist:

T <r 1
4 2fmax

trong do . 12 tan s6 16n nhat cha tin hi€u analog.

(1.1)

S(t)4 /—\ Xung lay mau
N

Tin hi€u analog

>t

Tm
Hinh 1.7- Liy mau tin hiéu analog
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Tin hiéu thoai c6 bang tin hiru hiéu tir 0,3 dén 3,4 kHz. Tir biéu thire (1.1), c6 thé lay gia
tri finax = 4000 Hz. Do d6 chu ky lay mau tin hiu thoai la:
T, =m=125w (1.2)
Hodc tan s6 léy mau tin hiéu thoai:
f =21 =8kHz (1.3)
(2) Luong tir hoa
Luong tir hoa 1a 1am tron bién do xung ldy mau téi mirc lugng tir gan nhat. C6 nghia 1a
gan cho moi xung lay mau mdt s6 nguyén phu hop. Muc dich cta lugng tir hod dé ma hoé gia tri
moi xung lay mau thanh mot tr ma c6 so lugng bit it nhat.
C6 hai phuong phap lugng tir hoa: déu va khong déu.
e Luong tir hoa déu
Hinh 1.8 minh hoa luong tir hoa déu. Lugng tir hoa déu 1a chia bién d6 cac xung ldy mau
thanh cac khoang déu nhau, moi khoang la mét bude lugng tir deu, ky hi¢u la A. Cac duong song
song vai truc thoi gian 1a cac mirc lugng tir. Sau d6 1am tron bién d¢ xung lay mau téi mirc lugng
tr gan nhat s€ nhan dugc xung lugng ti.
Néu bién do cua tin hiéu analog bién thién trong khoang tir -a dén a thi sé luong mirc
luong tr Q va A c6 moi quan hé sau day:

2 _

A (1.4)
Q
S(t)
, A Xung luong tir
5 ™ I A - Buéce lugng tir déu
4 Tin hiéu analog
3
2 .- Mutc lugng tu
0 >t

T
Hinh 1.8- Luong tir hoa déu

Lam tron bién d6 xung ldy mau gy ra méo lugng tir. Bién do xung méo luong tir nim
trong gioi han tir - A/2 dén +A/2. Cong suat méo luong tir Pyt dugc xac dinh theo biéu thirc sau
day:

+A/2
Pyr= J.a2WLT(a)ia (L.5)
—-A/2
trong d6: a 1a bién do cua tin hi€u analog, Wy r(a) la xac suét phan bd gia tri tirc thoi cua bién do
xung ldy mau trong mot budc luong tir. Wir(a) = 1/A. Thay biéu thirc (1.4) vao két qua lay tich
phan nhan dugc:

8
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2
Pr = lA_z (1.6)

Tir biéu thie (1.6) thiy rang cong suat méo lugng tir chi phu thudc vao A, khong phu
thudc vao bién d¢ tin hi¢u. Nhu vay ty sb cong sut tin hiéu c6 bién do 1én trén cong suét nhiéu
luong tir s& 16n hon ty sb cong sudt tin hidu co bién do yéu trén cong suit méo luong tir. Theo
phan tich phé thi tin hiéu thoai chi yéu do cac thanh phan tin hiéu c6 cudng do yéu tao thanh. Vi
thé néu sir dung luong tir hoa déu s& lam giam chat luong tin hiéu thoai tai diu thu. Mudn khic
phuc nhuge diém nay, trong thiét bi ghép kénh PCM chi sir dung lugng tir hoa khong déu.

e Luong tir hoa khong déu

Trai voi luong tir hoa déu, luong tir hod khong déu chia bién d6 xung 1dy mau thanh cac
khoang khong déu theo nguyén tic khi bién do xung ldy mau cang 16n thi d6 dai budc luong tir
cang 16n, nhu trén hinh 1.9. Luong tir hoa khong déu dugc thue hién bﬁmg cach sir dung bd nén.

S(t) Xung lugng tir

7 A
A; - Budc luong tir khong déu
6
A N
3 Tin hiéu analog
4
g \i Mirc lugng tur
1
0 >t
T

Hinh 1.9- Luong tir hoa khong déu

(3) M4 hod - nén s6
e Dic tinh bién d6 by ma hoa - nén s6
Chtre ning ctia ma hoa 1a chuyén dbi bién d6 xung lugng tir thinh mot tir ma gdm mot sb
bit nhét dinh. Theo két qua nghién ciru va tinh ton cta nhiéu tic gia thi trong truong hop luong
tr hoa déu, bién do cuc dai cla Xung léy mau tin hiéu thoai béng 4096 A. Do d6 mdi tir ma phai
chtra 12 bit, dén t&i hau qua 1a tbc d6 bit mdi kénh thoai 16n gap 1,5 1an toc do bit tiéu chuan 64
kbit/s. Muén nhéan duoc toc do bit tiéu chun, thuong str dung bd nén c6 dac tinh bién do dang
logarit, con dugc goi 1a bo nén analog. Biéu thirc toan hoc cta bd nén analog theo tiéu chuin chau
Au c6 dang:
Ax

khiOSxSl
o 1+In4 A (1.7)

Itlndx, 1 oy
Itind "4

trong d6: A= 87,6 dac trung cho murc dd nén, X = Vyao/ Vyao max V& ¥ = Via/ Via max-

Tuy nhién, do bo nén analog tai phia ma hoa va by dan analog tai phia giai ma chura cac
diode ban dan nén gy ra méo phi tuyén. Trong PCM str dung bd ma hod - nén sb va bo giai ma-
dan s dé loai trir méo phi tuyén. Toém lai, st dung ma hoa- nén sb vira dat dugc muc tiéu luong tir
hoé khong déu, vira dat dugc muc tiéu mdi tir ma chi ¢6 8 bit.
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Dua vao dac tinh bién do b nén analog luat A dé xay dung dac tinh bién do bo ma hoa -
nén sb bang cach gan ding hoa dudng cong logarit thanh 13 doan thing. Vi vy dic tinh bién do
ctia bd ma hoa - nén s6 co tén 12 bd ma hoa - nén s6 A = 87,6/13. Hinh 1.10 14 nhanh duong (tai
goc 1/4 thtr nhat ciia hé toa d6) dic tinh bién d6 ctia bo ma hoa nén sd A = 87,6/13. Nhanh 4m (tai
goc 1/4 thir IIT) dic tinh bién d6 d6i xtng véi nhanh duong qua gde toa do.

Bdn doan gan gbc toa 6 ¢ goc nghiéng nhu nhau nén gdp thanh mot doan, do dé toan bo
dac tinh bién d0 c6 13 doan théng. Trén truc hoanh dat cac gia tri cia di€n ap vao theo ty 1€
logarit. Gia tri di€n ap vao dau cac doan déu ghi 16 trén hinh v€. Trén truc tung dat cac gia tri cua
dién ap ra va dugc chia thanh 8 doan bé'mg nhau, mdi doan c6 16A. Truc hoanh ciing duoc chia
lam 8 doan, mdi doan gém 16 budc lugng tir madi va bfing nhau (A; 112 s6 thur tu doan). Bién do
mdi bude lugng tor A; dugce xac dinh dya vao quy ludt 1a bién d¢ budc lugng tir cua doan sau 16n
gip d6i bién d6 budc luong tir cua doan trude 1ién ké. That vay:

A7=(2048A- 1024A)/ 16 = 64A, A¢= (1024A- 512A)/ 16 = 32A, suy ra

As=16A, Ay=8A, A3=4A, Ay=2A, A=A=A

Vra
128A

112A |

96A _|

80A _|
64A _]
48A _|
32A ]
16A _|
0A 4] | | | | |

T T T T T T vV

128A 256A 512A 1024A 2048A vao
64A
32A
16A

Hinh 1.10- Nhanh dwong dac tinh bién d6 bd ma hod- nén s6 A=87,6/13

¢ Hoat dong ctia b ma hoa nén so

B9 ma hoé nén so hoat dong theo nguyén tac so sanh gia tri bién do xung lugng tir chua bi
nén voi cac ngudn dién ap mau dé€ xac dinh gid tri cac bit. Trong bd ma hoa - nén so c6 11 loai
nguodn dién 4p mau nhu bang 1.1.

Ky hiéu bién do dién ap xung cin ma hod 1a Vpay.
- Chon bit dau by:
VpAMz 0A thi b1: l, VpA]\/[< 0A thi b1:0

- Chon doan: xac dinh bién d xung thudc doan nao.

10
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. Xac dinh b,:

Vpam> 128A thi by=1; Vpam < 128A thi b, =0
. Xac dinh bs: ¢6 hai truong hop:
Truong hop tht nhat, b= 1:

Vpam> 512A thi b3=1; Vpam < 512A thi b3=0
Truong hop thir hai, b, = 0:

Vpam > 32A thi b3=1; Vpam < 32A thi b3 =0
. Xac dinh by: ¢6 4 truong hop:
Truong hop thu nhét, b,b;= 00:

Vpam > 16A thi bs=1; Vpam < 16A thi by=0
Truong hop thu hai, b,b;=01:

Vpam = 64A thi by= 1; Vpam < 64A thi by=0
Truong hop thu ba, bobs; = 10:

Vpam > 256A thi by=1; Vpan < 256A thi by=0
Truong hop thir tu, bybs=11:

Vpam 2> 1024A thi by=1; Vpam < 1024A thi by=0

Bang 1.1- Cac ngudn dién ap mau

T.T. doan | Mi doan | Pién ap mau chon budc trong doan Pién 4p miu
bybsbs | bs b; bs bs dau doan

0 000 A 2A 4A 8A 0A
I 001 A 2A 4A 8A 16A
I 010 2A 4A 8A 16A 32A

I 011 4A 8A 16A 32A 64A

v 100 8A 16A 32A 64A 128A

v 101 16A 32A 64A 128A 256A

VI 110 32A 64A 128A 256A 512A

VII 111 64A 128A 256A 512A 1024A

- Chon budc trong doan: sau khi biét bién do xung thudc doan nao, tiép tuc xac dinh bién
d6 xung thudc budc nao trong doan éy, tire la xac dinh gia tri cac bit bs bg b7 bg. Nguyén tac chung
la dem Vpam so sanh véi téng cac nguén dién ap mau; gém dién ap mau dau doan, dién 4p mau
ctia bit 4y va dién ap miu cia cac bit di xac dinh trudc d6 néu gia tri cta ching bang 1 (trudng
hop cac bit da xac dinh trude d6 néu co gia tri bang 0 thi ngudn chuin twong tng véi ching s&
bang 0).

. Xac dinh bs:

Vpam = ZVp thi bs= 1; Vpam < Vi thi bs= 0, trong d6 ZVmi= Viaa T Vimps)

11
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. Xac dinh bg:
Vpam > 2V thi bg=1; Vpam < EVyp thi b= 0,
trong d0 ZVim2= Vinad + Vinwe) T+ Vimos = 1
. Xac dinh by:
Vpam > ZVs thi b= 1; Vpam < ZVyy3 thi b; =0, trong do
Vi3 = Vimda T Vins7) T Vinws = 1y T Vs = 1)
. Xac dinh bg:
Vpam > ZV s thi bg=1; Vpapm < V4 thi bg= 0, trong do
2Vi4= Vinda T Ving) T Vs = 1)+ Vinwe = 1y Vimpr=1
Sau khi xac dinh gia tri cac bit bs bs b; bg, dua vao bang 1.2 s¢ biét duoc bién do Xxung
thudc budc nao trong doan. C6 nghia 1a dau ra b ma hoé xuat hi¢n 4 bit ma budc tuong ung.
Bang 1.2- Ma budc

TT budc | bsbsb;bg | TT bude | bsbe by bg
0 0000 8 1000
1 0001 9 1001
2 0010 10 1010
3 0011 11 1011
4 0100 12 1100
5 0101 13 1101
6 0110 14 1110
7 0111 15 1111

1.3.1.2. Chuyén doi D/A

Céc qué trinh chuyén d6i D/A nhu hinh 1.6. B giai mé - dén sb c6 chirc nang chuyén doi
moi tir mi 8 bit thanh mot xung luong tir d3 bi nén va sau d6 dan bién do xung t4i gia tri nhu khi
chura bi nén. Diy xung dau ra bo giai ma - déin s6 qua bd loc thong thap co tan sb cét bang 3,4 kHz
dé khoi phuc lai tin hiéu thoai analog.

Thi du: dau vao bd giali ma - dan s6 ¢ tir ma 10110101, xac dinh bién do xung dau ra. b,
= 1, giai ma thanh xung duong. 011 @ng v&i doan III, vi vay dau ra ciia bd giai ma - dan sé co
ngudn dién 4p mau dau doan ITT 12 64A. Bit thir sau bang 1 va tng v&i be nén c6 thém ngudn dién
ap mau 16A. Bit tht tdm bang 1 va 13 bg nén dau ra c6 thém ngudn dién ap mau 4A. Nhu vay dau
ra b giai ma- dan s6 c6 tong ba ngudn dién 4p mau bang 84A.

1.3.2. Piéu xung mi vi sai DPCM

Trong phuwong phap ma hoa - nén sé cia PCM mdi tir mé ¢6 8 bit, va do dé tde d6 bit mdi
kénh thoai 1 64 kbit/s. Mot phuong phap sé hod tin hiéu thoai analog khac ma mdi tir ma chi can
bdn bit, nén giam tdc do bit cia mdi kénh thoai xudng con mot nira. Po 1a phuong phap DPCM.
1.3.2.1. Chuyén doi A/D

So d6 khbi may phat DPCM duoc thé hién tai hinh 1.11a.

12
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B0 loc dé han ché dai tan tin hiéu thoai analog dén 3,4 kHz. B6 léy mau co tan sd léy mau
f,, = 8 kHz. X, 1a gia tri bién d6 xung ldy mu hién tai. X, . 1a gia trj bién do cac xung liy miu

trude do. X _ 1a gia tri du doan ciia bién do xung 1ay mau tiép theo:
P
X, =>aX,, (1.8)

trong do:

a; 1a hé sb du doan, duoc chon dé tdi thiéu hoa sai sb gitra gia tri bién d¢ xung léy mau
hién tai X, va gia tri du doadn cua bién d¢ xung léy mau tiép theo. X , la gia tri du doan bién do
xung lay mau tiép theo, dwoc ngoai suy tir p gia tri xung ldy mau trude do. e, 1a hicu s6, hay con
goi la vi sai gitta X, va X , - €, duoc ma hoa thanh 4 bit. Bit thu nhat 13 bit diu caa e,. Khi e,
duong thi bit dau bang 1, khi e, am thi bit ddu bang 0. Ba bit con lai duoe sir dung dé ma hoa gia
tri tuyét ddi cua e,. Trude khi ma hoa, e, dugc lugng tr hoa déu, co nghia la gan cho mdi e, mot
sd nguyén tuong tmg gidng nhu trong PCM. Chi khac PCM & chd e, bé hon bién d6 xung 1y mau
nén chi can 4 bit ¢ ma hoa no.

5 | Bolay | Xa e | Boma o
—>» Bo loc > s - . >
Tin hiéul mau hoa Tin hi€u
analog £ pE DPCM
Xn= Zaan—i B0 giai
a) May phat d ma
En
Bo du )?
doén n
Tin hiéu Bo giai e, T\ X,
—p " > > Bo >
DPCM ma ! Boloc Tnnicu
R » analog
b) May thu X = Zaan—i
Bo du
doén

Hinh 1.11- So d6 khdi méy phat (a) va may thu (b) DPCM
1.3.2.2. Chuyén doi D/A
So dd khdi may thu DPCM nhu hinh 1.11b. Tin hiéu DPCM tai ddu vao 1a cac tir ma 4 bit.

Sau khi giai ma, moi tir ma duoc chuyén thanh mdt xung c6 bién do b'fmg e, va duogc dua tdi bo
cong. Mot dau vao khac cia bo cong dugc ndi t6i dau ra bd du doan. Pau ra bd cong xuét hién
mot xung 1dy miu ¢ bién do bang xung ldy mau phia phat. Day xung lay mau qua bo loc dé khoi
phuc lai tin hi€u analog.
1.3.3. Piéu ché Delta (DM)

Khac véi PCM va DPCM, trong diéu ché Delta mdi tir mi chi c6 mot bit (-1 hodc +1).
Mt khac dé tranh méo tin hiéu analog tai phia thu, tan sb léy mau tai phia phat 16n hon nhiéu 1an

13
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s0 Vi tan s6 1ay mau cia PCM va DPCM (f,, = 8 kHz). Tan s 1ay mau cia DM dugc xac dinh
theo biéu thirc sau day:

fnom) = 27 £y amax /A (1.9)
trong do:

finom 12 tan s6 1dy mau cia DM (kHz), firi 12 tAn s6 cuc dai cia tin higu analog (kHz),
amax 12 bién do cuc dai cua tin hi¢u analog (V), A 1a budc lugng tir déu (V).
1.3.3.1. Chuyén doi A/D

Qua trinh thuc hién DM duoc thé hién tai hinh 1.12.

Tin hiéu analog dugc lay mau theo chu kY Tmowm (Tmow = 1/ finowy ). Thiét 1ap ham bac
thang mdi bac bang A theo nguyén tic khi suon tin hiéu ting thi bac thang di 1én, khi suon tin
hiéu nam ngang thi bac thang ciing nam ngang, khi suon tin hidu giam thi bac thang di xudng. Tai
thoi diém 1dy mau néu gia tri tin hiu X(t) 16n hon gia tri ham béc thang trude dé6 mot chu ky thi
nhan dugc AV> 0 va ma hod AV thanh +1. Nguoc lai, tai thoi diém léy mau ma gia tri cua X(t)
bé hon gia tri ham bac thang thi AV < 0 va dugc ma hoa thanh -1. Trong quang thoi gian suon tin
hi¢u tang hoac giam nhanh thi ham béc thang ting hoac giam khong kip va gay ra qua tai suon
(phan c6 cac dudong dit nét tai hinh 1.12).

»

Bién do4

Tin hi€u analog

Qua tai swon

v ’ \ A
00 Ham bac thang

Tin hiéu DM
el Y I B

“+v

Hinh 1.12- Chuyén d6i A/D trong DM

1.3.3.2. Chuyén doi D/A

Tai phia thu tai 1ap lai ham bac thang dya vao Kkét qua giai ma. Nhan dugc mot day cac bit
1, bo tich phan tai may thu tao ra day bac thang di Ién, nhan dugc day céac bit 1 va -1 dan xen nhau
thi bo tich phan tao ra diy bac thanh nim ngang va nhan duoc diy cac bit -1 thi bo tich phan tao
lap diy bac thang di xudng. Tin hiéu dang bac thang qua b loc tich ra gia tri trung binh ciia ham
bac thang va do la dong tac khoi phuc lai tin hi€u analog. Vi tin hi¢u analog tai dau ra b loc 1a gia
tri trung binh cua ham bac thang nén trong quang thoi gian qua tai suon thi dang song tin hi¢u
analog thu dugc bi Iéch so véi1 dang song analog tai phia phat. Do dé qua tai suon gay ra méo tin
hiéu. P& khic phuc méo tin hiéu do qua tai suon can st dung ky thuat diéu ché Delta thich tng
(ADMo).

1.4. CAC PHUONG PHAP GHEP KENH
1.4.1. Ghép kénh phin chia theo tan s6 FDM

14
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Khai niém: ghép kénh theo tan sb 13 tan s6 (hodc bang tan) cia cac kénh khac nhau, nhung
duoc truyén dong thoi qua méi trudng truyén dan. Mubn vay phai st dung bo diéu ché, giai diéu
ché va bo loc bang.
1.4.1.1. So do khoi va nguyén Iy hoat dpng by FDM

So d6 khoi hé théng ghép kénh va tach kénh theo tan s6 nhu hinh 1.13.

So d6 c¢6 N nhanh, mdi nhanh danh cho mot kénh. So dd chi c6 mot cip diéu ché, nhung trong
thuc té co nhiéu cip diéu ché. Tuy thudc méi truong truyén dan 1a vo tuyén, day tran, cap dbi
xtng hay cap dong truc ma str dung mét s6 cap diéu ché cho thich hop.

Phia phat: tin hiéu tiéng noi qua bo loc thap dé han ché bing tan tir 0,3 dén 3,4 kHz. Bang
tan nay duoc diéu ché theo phuong thirc diéu bién voi song mang fy dé dugc hai bang bén. Trong
ghép kénh theo tan sb chi truyén mot bang bén, loai bo bang bén thr hai va séng mang nhd b loc
bang, nhu bidu dién trén hinh 1.14. Trong hinh 1.14 thi du truyén bang dudi. Tai cép diéu ché
kénh, khoang cach giira hai séng mang ké nhau 1a 4 kHz.

B6 loc | Bo diéu | Boloc Bo loc | BO giai .| Bo loc

™ thép "l ché | bang bang P diduché[ 7| thip
Tfl Tfl

Boloc | |Bodidu| | Boloc B¢ loc Bo gidi | | Boloc

™ thép | ché " bang bang diduché[ " thip
sz ! 5 sz

B6 loc | Bo diéu | Bo loc J L Bo loc .| Bo giai .| Bo loc

™ thép "l ché ”| bang | bang | diduché[ | thip

i T

Hinh 1.13- So d6 khdi hé thong ghép kénh theo tan sd

Dac tinh suy hao - téin sb cuia bo loc bang

Bing tan thoai "4 Bing dudi Bang trén

» { (kHz
0,3 3,4 fn (kHz)

Hinh 1.14- Tin hiéu diéu bién trong cap diéu ché kénh

Cép diéu ché kénh hinh thanh bang tan co s& 60 + 108 kHz. Tir bang tan co so tao ra bing
tan nhom trung gian nhd song mang nhom trung gian. Tl biang tin nhom trung gian tao ra bing
tan duong truyén nhd mot song mang thich hop. N bd loc bang tai ddu ra nhanh phat ndi song
song voi nhau.
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Phia thu: cc bd loc bing tai nhanh phét va nhanh thu cia mdi kénh c6 bing tan nhu nhau.
Pau vao nhanh thu c¢6 N bo loc biang ndi song song va dong vai trd tach kénh. Bo diéu ché tai
nhanh phét str dung séng mang nao thi bo giai diéu ché cia kénh ay ciing sir dung séng mang nhu
vay. Tin hiéu kénh duoc giai diéu ché voi song mang va dau ra bo giai didu ché ngoai bang 4m tan
con ¢b cac thanh phan tan sé cao. BO loc thp loai bo cac thanh phéan tan s cao, chi giir lai bing
am tan.

Ghép kénh theo tan s6 c6 wu diém 1a cac bo diéu ché va giai didu ché co ciu tao don gian
(st dung céc diode ban dan), bang tan mdi kénh chi bang 4 kHz nén co thé ghép duoc nhiéu kénh.
Chang han, may ghép kénh cap dong truc c6 thé ghép téi 1920 kénh. Tuy nhién do sir dung diéu
bién nén kha nang chong nhiéu kém.
1.4.1.2. Ghép phan chia theo tin sé truc giao OFDM

(1) Mé dau

Ghép phan chia theo tan s truc giao 1a mot cong nghé trong linh vuce truyén din ap dung
cho méi truong khong day, thi du truyén thanh radio. Khi 4p dung vao méi truong c6 diy nhu
duong day thué bao sé khong di xtng (ADSL), thudng sir dung thuat ngit da 4m roi rac (DMT).
Tuy thuét ngit c6 khac nhau nhung ban chit cia hai ky thuat nay déu phat sinh tir cing mot ¥
tuong. Vi vy trong phan nay xét truong hop st dung cho méi truong khong day.

Nhu da trinh bay trong phan FDM, bing tan tong cia duong truyén duoc chia thanh N
kénh tan s khong chdong 1an nhau. Tin hiéu mdi kénh dugc didu ché voi mot song mang phu riéng
va N kénh dugc ghép phan chia theo tan s. Dé tranh giao thoa giita cac kénh, mot bing tan bao
vé dugc hinh thanh giita hai kénh ké nhau. Piéu nay gy ling phi bang tan tong. Dé khic phuc
nhuoc diém nay cia FDM, can str dung N song mang phu chdng l4n, nhung truc giao voi nhau.
Diéu kién tryc giao clia cac song mang phu 1a tin sd ctia mdi mot song mang phy nay bang sd
nguyén lan cta chu trinh (T) ky hiéu, nhu biéu thi trén hinh 1.15. Pay 1a van dé quan trong cta ki
thuat OFDM.

Bién d6 A
chuan hoa {-

0.8

Thot gian
chuan hoa
(t/T)

'1 T T I T I
0.2 0.4 0.6 0.8 1

Hinh 1.15. Ba song mang phu truc giao trong mot ky hiéu OFDM
(2) M6 hinh hé théng

Dé diéu ché cac song mang truc giao can st dung phuong phap bién d6i Fourier roi rac
nguoc (IDET). Hinh 1.16 13 so @6 bo diéu ché OFDM.
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Chuyén
d, nbi tiép
— P thanh song
song

Hinh 1.16. B6 diéu ché OFDM
Dau vao bd didu ché c6 day sb lidu do, di,...., dx.; trong d6 d,, 13 ky hidu phirc (c6 thé nhan
tir dau ra bo diu ché phirc nhw QAM, PSK, v.v.). Gia thiét thuc hién bién dbi Fourier ngugc trén
day 2d, s€ nhan dugc N ) phuc S, (m=0,1,...., N-1):

N-1 nm N-1
S, =24d, exp( jZEWj =2%d, exp(j24f,tm=0,,..N-1] (1.10)
n=0 n=0
trong do
n
= vat=mT
/i NT, >

trong d6 Ts 1a chu ky cua cac ky hiéu gbc. Cho phan thuc cua diy ky hiéu trong biéu thirc (1.10)
di qua bo loc lay thip ddi voi timg ky hiéu riéng trong quang thoi gian Ts s& nhan duoc phién ban
bang gdc cua tin hiéu ODFFM:

N-1
y(t):2Re{Zd” exp(j27r—nftj} khi0<t<T (1.11)
n=0

trong d6, T = NTsg
1.4.2. Ghép phéan chia theo thoi gian TDM

Khi ¢6 nhiéu tin hiu c¢6 tan s6 hodc biang tan nhu nhau cing truyén tai mot thoi diém phai
st dung ghép kénh theo thoi gian. Co thé ghép kénh theo thoi gian cac tin hi¢u analog hoac cac
tin hi¢u s6. Dudi day trinh bay hai phuong phap ghép kénh nay.
1.4.2.1. TDM tin hiéu twong tw

(1) So dd khdi bd ghép

So d6 khdi TDM 4 kénh nhu hinh 1.17.

Tin hiéu Tin hiéu
analog [Bg loc B0 loc| analog
1 | thap Bo chuyén Bo phan thap |77
mach phéi
Boloe] . “o Lo [Bolec
truyén
Bo loc . B loc
3 ¥ thap T thap 37>
Bo loc Phat Thu Bo loc
—» hj Xung xun in —>
2 7| thap BB BBg thap [z

Hinh 1.17. So d6 khdi ghép 4 kénh theo thoi gian
17
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(2) Nguyén ly hoat dong

B0 loc thép han ché bang tan tin hiéu thoai analog té1 3,4 kHz. Bo chuyén mach dong vai
tro 14y mu tin hiéu cac kénh, vi vy chdi ctia bd chuyén mach quay mot vong hét 125 ps, bang
mot chu ky 14y mau. Chéi tiép xuc véi tiép diém tinh cta kénh nao thi mot xung cua kénh ay dugc
truyén di. Trude hét mot xung dong bd duge truyén di va tiép theo d6 1a xung cia cac kénh 1, 2, 3
va 4. Két thic mot chu ky ghép lai c6 mot xung dong bo va ghép tiép xung thir hai cia cac kénh.
Qua trinh nay cir tiép dién lién tuc theo thoi gian. Pé phia thu hoat dong dong bd véi phia phat,
yéu cau chdi ctia bo phan phdi quay cung toe do va dong pha véi chdi ciia bo chuyén mach. Nghia
1a hai chéi phai tiép xtc voi tiép diém tinh tai vi tri twong ing. Yéu cau dong bo gitra may phat va
may thu s& duoc dap ung nho xung dong bo.

Phia thu, sau khi tach day xung cta cac kénh can khoi phuc lai tin hi€u analog nh¢ st
dung bo loc thip gidng nhu bd loc ndy tai phia phat.

Hinh anh ghép kénh theo thoi gian tin hi¢u 3 kénh dugc minh hoa tai hinh 1.18.

S | (t) A

>t
Sy(t)A

>t
S3(t)“

K
Xr(t)4 >t
X‘DB | H X])B XTB

s &
125us
Xg(t) la day xung ghép tai dau ra bo chuyén mach.
Hinh 1.18- Dang séng cua TDM

1.3.2.2. TDM tin hiéu s6

(1) So dd khdi bo ghép

So d6 khéi bd ghép TDM tin hiéu s6 duoc thé hién tai hinh 1.19.

(2) Nguyén ly hoat dong

Qua trinh hoat dong ctia bd chuyén mach va bd phan phéi da duge trinh bay trong phan
TDM tin hidu tuong tu (analog). Sau day trinh bay hoat dong TDM tin hi¢u sd.

Phia phat: sau khi 1dy mau tin hiéu thoai analog ctia cac kénh, xung 1dy mau dugc dua vao
bd ma hoa dé tién hanh lugng tr hoa va ma hoa mdi xung thanh mot tir ma nhi phan gém 8 bit.
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Céc bit tin nay duoc ghép xen byte dé tao thanh mot khung nho khdi tao khung. Trong khung con
c¢6 tir md dong bo khung dit tai dau khung va cac bit bao hiéu duoc ghép vao vi tri d3 quy dinh
trude. BO tao xung ngodi chire ning tao ra tir mi déng bod khung con cé chirc ning diéu khién cac
khdi trong nhénh phat hoat dong.

Phia thu: dy tin hiéu s6 di vao may thu. Diy xung dong hd dugc tach tir tin hiéu thu dé
ddng bd bo tao xung thu. BO tao xung phia phat va phia thu tuy di thiét ké co téc do bit nhu nhau,
nhung do dat xa nhau nén chiu sy tac dong cua thoi tiét khac nhau, gay ra sai léch tdc do bit. Vi
vay dudi sy khéng ché cua day xung d@)ng hd, bo tao xung thu hoat dong 6n dinh. Khdi tai tao
khung tach tir ma dong bo khung dé lam gdc thoi gian bat du mot khung, tach cae bit bao hidu dé
xtr 1y riéng, con cac byte tin duoc dua vao bd giai ma dé chuyén mdi tir ma 8 bit thanh mot xung.
Do bo phan phdi hoat dong ddng bo v6i bo chuyén mach nén xung ciia cac kénh tai ddu ra bo giai
ma duoc chuyén vao bd loc thép cua kénh tuong ung. DPAu ra bo loc thép 1a tin hi¢u thoai analog.
B0 tao xung phia thu diéu khién hoat dong ctia cac khéi trong nhanh thu.

Bo loc B6 }Qc R
hép thip [ &>
1 tha . . -, p 1
P Céc bit bo hiéu , Béo hi¢u r
Y
B¢ loc B B¢ loc
N e \ 4 . R _ 7 7_ thin
2 thip [ W Boma | [ Tao _’if_({n_g_t}"l_lyen‘ Taitao| | Bo giai :_:/ ) p [,
/| hod khung | khung ma_ |5 5310
' 4 T Tt
e T A
X X A 0 ’ Bo loc
—»{Boloc ® [T ma dong gagi > B9 tao g ihp )
4 thap : bo khung - xung f--- b pl:lén 4
Tin hiéu Bo chuyén iahéi Tin hiéu
analog mach analog

Hinh 1.19- So d6 khéi hé théng TDM tin hiéu s6

1.4.2.3. Ghép kénh thong ké

(1) Mé& dau

Trong ghép phan chia theo thoi gian dong bd da trinh bay trén ddy viéc phan bd khe thoi
gian cho cac nguon la tinh, nghia la co dinh; do do6 khi cac nguon khong c6 so li€u thi cac khe bi
bo trong, gy lang phi. D€ khac phuc nhugc diém nay can su dung phuong phap ghép thoi gian
thong ké.

(2) Pic diém ciia TDM thdng ké

- Phan bd cac khe thoi gian linh dong theo yéu cau;

- Bo ghép kénh théng ké ra soat cac duong day dau vao va tip trung sb liéu cho dén khi
ghép day khung méi gui di;

- Khong giri cac cac khe thoi gian rdng néu con c6 sd liéu tir ngudn bat ky;

- Téc do sb lidu trén dudng truyén thap hon téc d6 sd liéu cua cac duong day dau vao;

- Néu ¢6 n cong I/O dua vao bd ghép théng ké, chi ¢ k khe thoi gian kha dung, trong d6
k<n.

(3) So d6 khéi b ghép

So d6 khdi bo ghép kénh théng ké nhu hinh 1.20.
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May thu

Nguon 1 B
..DD____ D D

/ DPuong truyén _ & 2
Ngudn 3 B ghep B tach May thu

DBuong day
dau vao

Hinh 1.20. So d6 khdi bd ghép kénh théng ké
(4) Nguyén ly hoat dong
Thi du so d6 c6 ba ngudn s lidu. Bo ghép tién hanh ghép s liéu chia cac ngudn theo
nguyén tic di trinh bay trong phan dic diém trén ddy dé tao thanh mot khung sb liéu nhu hinh
1.21. Cac goi s6 liéu dugce giri qua duong truyén. Bo tach xir 1y cac goi va dua vao dia chi dé phan
phat s6 liéu dén may thu trong tng.

Co Pia chi | Piéu khién| Khung con TDM théng ké | FCS Co

FCS- day lgiém tra khung :
a) Khung tong quat v

A
e I

DPia chi | SO li€u

b) Khung con chi c6 mot nguon so licu

Pia chi [Chiéu dai| Sé1liéu f-------- Dia chi [Chiéu dai| S6 liéu

¢) Khung con c6 nhiéu ngudn so licu

Hinh 1.21. Khuén dang khung TDM théng ké

C6 hai lya chon khu6n dang khung con TDM thdng ké:

- Truong hop thir nhét (hinh 1.21 b):

Trong khung con chi ¢6 mdt nguon sb liéu, chiéu dai s6 liéu thay ddi va hoat dong khi tai
trong thap.

- Trudng hop tht hai (hinh 1.21c¢):

Trong khung con c6 nhiéu ngudn sé liéu, c6 nhiéu mao dau, hoat dong khi tai trong cao.

bic diém thtr tu da néu rd toe do sb lidu duong truyén thép hon téc do sb liéu téng cua
cac nguon dau vao. S di nhu vay la vi phai han ché kich cd cta by dém dé giam gia thanh, nhung
quan trong hon la d¢ giam do tre cua so li¢u. Van d¢ nay da duoc kiém nghiém qua do thir va ket
qua dugc trinh bay tai cac hinh 1.22 va 1.23.
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Kif:h cO bd dém
(s0 khung duogc dém)4
10+

»

| | | | | »
I I I e

0 01 02 03 04 05 OI.6 OI.7 0.8 0.9
Heé s sir dung dudng truyén

Do tré (ms) ‘ o (R &/
N Hinh 1.22- Kich ¢& trung binh ctia bo dém

400 phu thudc vao hé s sir dung cua dudng truyén
100
40 M= 25 kbit/s
M= 50 kbit/s
M= 100 kbit/s
20 t t t | | [

I ! | t —>
0 01 02 03 04 05 0|.6 OI.7 0.8 09
Heé s6 st dung dudng truyén
M- Téc d¢ bit ciia dwong truyén

Hinh 1.23- D tré phu thudc vao hé sd st dung dudng truyén

Tt hinh 1.22 thdy ring mudn ting hé s6 sir dung duong phai ting kich ¢& bo dém. Nhung
tir hinh 1.23 lai cho biét khi tang h¢ s6 sur dung, tic 13 ting kich c¢& bd dém thi d6 tré lai ting rat
nhanh.

1.4.3. Ghép kénh phan chia theo ma CDM

Ghép kénh phan chia theo ma chinh 14 da truy nh@p phan chia theo ma (CDMA). Nguyén
1y chung cia CDMA dugc thé hién nhu hinh 1.24.

A S:mi & En
1 ot tan sb
N » t: thoi gian

Hinh 1.24. Nguyén ly da truy nhap phan chia theo ma
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Trong CDMA, nhiéu ngudi st dung c6 thé ding chung tan sd va trong cung thoi gian. Dé
khong gay nhidu cho nhau, mdi ngudi str dung chi dugc phép phat di mot niang luogng bit (Ey) nhat
dinh dé dam bao ty sd Ey/ Ny quy dinh, trong d6 E, 13 ning lugng bit ciia tin hiéu can thu va Ny 1a
mat d6 phd tap am twong duong gy ra do céac tin hiéu ciia ngudi sir dung khac. Dé giam mat do
phd tap 4m can phai trai phd tin hiéu ctia nguoi st dung trude khi phat. Ngoai ra, dé may thu ¢
thé phan biét duoc tin hidu can thu véi cac tin hiéu khac, mdi tin hiéu phat di phai duoc cai khiu
ngit riéng theo mot ma nhét dinh. C6 thé so sanh CDMA nhu 1a nhiéu ngudi trong phong noéi
chuyén v6i nhau ting d6i mot theo cac ngdn ngir khac nhau (cac ma khac nhau). Néu néi khé (N,
nho) thi ho hoan toan khong gay nhiéu cho nhau. Hinh 1.24 biéu thi N ngudi st dung, mdi ngudi
dugc ma hoa béng mot ma riéng, dugc ky hi¢u tur 1 dén N. Mdi khdi con dic trung cho sy chiém
tiém nang vo tuyén ctia nguoi sir dung: tan s6, thoi gian va Eq.

Do dic thu cta di dong nén khi mot ngudi st dung nao d6 dén gan tram gbe, Ny ctia ngudi
ay gay ra cho may thu ngudi khac s& 16n hon (tiéng ctia nguoi 4y nghe to hon) va gay nhiéu nhiéu
hon cho may thu nguoi khac. Hién tugng nay dugc goi 1a hién twong gan - xa. P& giam anh huong
ctia hién tugng gan - xa, can diéu chinh cong suat may di dong thap hon khi né tién dén gan tram
gbc. Trong hé théng CDMA, qua trinh diéu khién cong suit duge tién hanh tu dong. CDMA 1a
phuong thirc da truy nhap c6 nhiéu uu diém so vdi cac phuong thirc da truy nhap khac.

1.5. KHUNG VA PA KHUNG TiN HIEU
1.5.1. Khai niém vé khung va da khung

Khung tin hi¢u la tdp hop cua mét sb bit hodc mot sb byte co chiéu dai ¢ dinh hoic
khong ¢b dinh, bao gdm cac bit dong bo khung dit tai ddu khung, truong tin dé ghép tin hiéu cia
nguoi st dung va mot s6 bit phu dong vai tro cheén, giam sat, diéu khién, v.v.

Pa khung 1a tap hop ciia mot s6 khung. Pau da khung co tir ma dong bo da khung lam gdc
thoi gian ghép cac khung theo thir tw dd quy dinh. Phia thu tach tir ma dong bo da khung lam gbc
thoi gian dé tach cac khung theo trinh ty nhu da ghép ¢ phia phat. Ngoai tir ma dong bo da khung
va cac khung, trong da khung con c6 céc bit phu nhu bao hi¢u, canh bao v.v.

Pa khung duoc tao 1ap khi can céc khe thoi gian chuyén tai bao hiéu cac kénh hodc dung
chung cac byte mao dau cho cac khung trong da khung.

1.5.2. CAu triic co ban ciia mdt khung tin hiéu

CAu triic co ban ciia mot khung tin hiéu nhu hinh 1.25. Trong thoi gian Tk ghép céc bit
dong bo khung, cac bit phu va cac thong tin dau vao bo ghép.

Tk- D9 dai khung (thoi han khung)

“Cachbit I” Cac Truong tin
dong by bit phu
khung Hinh 1.25- Cau tric co ban cua khung tin hi¢u

1.6. PONG BO TRONG VIEN THONG
1.6.1. Mé dau

Tién hanh déng bo hoat dong cua cac thiét bi khac nhau hodc su tién trién cta céac qua
trinh khac nhau bang cach dong chinh thang d¢ thoi gian cua chiing goi 1a dong bo.
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Nhiéu hoat dong trong hé théng s6 can phai tuan theo mbi quan h¢ tién dinh. Néu hai hoat dong
tuan theo mot so tién dinh, thi déng bd nham dam bao cho céac hoat dong dién ra theo mot trinh ty
chinh x4c. Tai mtc phan ctng, dong bo dugc diéu tiét bang cach phan phdi mét tin hiéu thoi gian
chung t6i tat ca cic modun ciia hé théng. O muc do triru twong cao, cac qua trinh phan mém dugc
ddng bd nhd trao d6i thong bao.

Phu thudc vao pham vi ing dung, cac hé théng triru tuwong khac nhau dugc chép nhan co
hi€u qua va duogc cAu trac theo kiéu phan cép, trong d6 mdi murc triru  tugng lién hé voi cac dic
tinh ciia mic triru twong thip hon va che déu cac chi tiét khong can thiét déi voi mie cao hon.
Triru tuong cho phép cac nha thiét ké bo qua cac chi tiét khong can thiét va tap trung vao cac dic
diém can thiét. Vi vay dé dang thuc hién mot ban thiét ké hé théng phuc tap hon.

Trong céc hé théng phan cing sb, giai phap chung 14 cau tric hé thong duge dién giai theo
cac muc triru twong nhu muc vat 1y, mirc mach, mirc phﬁn tor va muc modun. Trong muc vat 1y,
nha thiét ké quan tdm dén cac quy tic vat Iy chi phdi cac ddc tinh ctia ban dan. Mirc mach lién
quan dén transistor, resistor, v.v. Mirc phan tir tip trung vao cac cong, cac cong logic v.v. Trong
murc modun, cac phﬁn tor dugc phan chia thanh cac thuc thé phtc tap hon nhu cac bd nho, cac
khdi logic, cac CPU v.v.

Céc giao thuc thong tin dugc thyc hién nhu cdac moédun phan mém, cd ciu trac phu hop
v6i md hinh 16p. Cac ngin xép giao thie duoc xay dung theo cach cac giao thirc tai mirc cho
trudc cung cép cac dich vu cho céc giao thirc mirc trén va st dung cac dich vu cua mot s6 mirc
thap hon. Trong md hinh giao thirc tham khao két ndi hé théng mé (OSI) c6 bay mirc (16p) triru
tugng. Cac tiéu chuan cua mic 1 (16p vat 1y) quy dinh cac giao dién vat 1y va khung bit co sé, co
nghia 1 quy dinh céc bit dugc truyén trén moi truong vat 1y nhu thé nao nham cung cip mot kénh
truyén dan s6 diém ndi diém day du. Cac tiéu chuan muc 2 (16p két ndi dir liéu) quy dinh cac giao
thirc nham cung cip mot kénh sé diém ndi diém khong co 16i bang cach phat lai cac khung bi 16i
hodc nho k¥ thuat sira 18i. Céc giao thic ctia cac 16p trén cung cap cac dich vu dinh tuyén mang
(16p mang), cac dich vu truyén tai qua mang (16p truyén tai) va cung cip cho nguoi sir dung dau
cudi céc dich vu ung dung truc tiép.

Nhiing cai gi 1a tiéu chuan triru twong dugc sir dung dé mé ta cac hé théng phan cimg va

phan mém déu lién quan v6i nhau va tai mirc bat ky sy hoat dong chinh xé4c ctia ching déu phu
thudc vao thoi gian. Céc thyuc thé clia cac muc triru trong khac nhau trong hé thong phan ctng va
phan mém thudng yéu cau chirc nang dong bo doc 1ap khac nhau. Thi dy, ddng bd cic qua trinh
giao thirc tai mirc cho trude vé nguyén tic 1a doc 1ap voi ddng b hoat dong cac qua trinh mirc
thap. Tuy nhién, tir thi du trén day thiy ring van dé dong bo c6 thé khac nhau hoan toan vé mic
triru tugng va tinh chat clia cac phan tir hodc qua trinh dong bo.
Mdi quan tdm ndy 1am xuat hién su nghi ngd vé mic do thich hop cua sy chap nhan thuat ngi
"ddng bo" lién quan dén mot tap hop ddy du cua nhitng van dé co tinh chat khac nhau, trong d6
thoi gian 1a can thiét. Tuy nhién, sy nghién ciu day di vé dong bo di néu 1én mot sé dic diém
chung trong bdi canh khac nhau. Vi vy di dua ra Iy do tai sao thuat ngir c¢6 tinh lich sir nay da
duoc chép nhan.

Ddi voi nhiéu k¥ su thong tin s6, viéc cam nhan thuat ngtr déng bd con bi han ché. Ho cho
rang n6 chi lién quan dén hoat dong tach dong hd tai may thu va cac thong tin chira trong tin hiéu
thu duoc. Thyc ra van dé nay chi lién quan dén dong bo song mang hodc dong bo ky hiéu. Trai
lai, d6ng bd dong vai trd quan trong trong mot s6 linh virc vién thong.
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Giai diéu ché két hop cua tin hiéu diéu bién dua vao ciu trac lai song mang, nghia 1a dua
vao tach tin hiéu két hop v6i song mang c6 tan s6 va pha cho truée. D6 1a dong bg séng mang.
Trong truong hop bt ky, giai diéu ché s6 yéu cau nhan biét cac thoi diém 1dy miu va quyét dinh
dé tach thong tin logic tir tin hiéu analog thu dugc, do d6 dua ra quyét dinh hinh thanh bit 0 hay
bit 1. Day 1a dong bé ky hiéu.

Sau khi tach dugc thong tin logic, budc tiép theo, tai mirc triru twong cao 13 sap xép lai cac
khung tir cac bit thu dugc. Pay chinh 1a dong bé khung. Dong bd khung cho phép thiét bi thu hiéu
duogc vai trd céac byte tai cac vi tri khac nhau trong khung (thi du 30 kénh danh cho cac cudc goi
dién thoai khac nhau trong b ghép PCM-30).

Khi thong tin ngudn dugc phan chia thanh cac goi dé truyén hodc dinh tuyén doc lap toi
dich (trong mang chuyén mach goi) thi c6 thé mo phong kénh néu thiét bi thu co kha ning cén
bang d6 tré khac nhau cia cac goi thu duoc. Do d6 ti tao lai duoc ludng bit gbc néu ludng nay di
truyén qua mang chuyén mach kénh. Viéc cin bang d6 tré goi 1a dong bé goi va dugce thuc hién
bang cach khoi phuc lai dinh thoi gde tir ddy cac gbi thu dugc thong qua ki thuat thich nghi hoic
bang cach xir 1y thong tin dinh thoi ngudn da dugc ghi trong dau dé goi.

Nhing khéi niém trén day lién quan dén cac mirc khac nhau ctia dong b trong truyén din
diém ndi diém. Mot mic khac ctua dong bod 1a dong bé mang: tap trung vao hoat dong cua hé
thong cac niit mang. Hé théng nay cé thé phan phdi dong hd chung t6i tit ca cac nit mang dé
truyén dan va chuyén mach trong khuon dang sd, sao cho mdi phan tir mang cé thé hoat dong
ddng bo véi cac phan tir mang khac va dong bo cac ludng bit dén.

Tai mirc triru twong cao nhét, ddng bd da phwong tién 1ién quan dén viée sip xép can than
céc phan tir hon tap (hinh anh, van ban, audio, video, ...) thanh thong tin da phuong tién tai cac
muc tich hop khac nhau.

Mot loai khac cua dong bo mang 1a dong bg dong ho thoi gian thue truyén qua mang vién
thong, trong d6 viéc phan phdi thoi gian tuyét dbi (thoi gian theo tiéu chuan qubc gia) c6 lién
quan téi muc dich quan ly mang.

1.6.2. Pong bo séng mang

Trong cac hé théng diéu bién (AM), khi nhan tin hiéu diéu ché s(t) véi song mang
cos2nifyt duge tin hiéu didu bién X(t) dang:

X(t) = s(t) . cos2mfot (1.12)
hodc [1+ms(t)] . cos2miot (1.13)

Trong trudng hop sau, dudng bao cia tin hiéu didu bién X(t) ty 18 vé6i s(t) néu |ms(t) <1.
Diéu nay cho phép thiét ké dé dang bo giai didu ché (giai diéu ché dudng bao).

Trong trudng hop trude c¢o kha nang giai diéu ché bang cach nhan tin hiéu diéu ché véi
song hinh sine ¢ tan s6 va pha cia song mang va sau d6 cho qua bd loc dé loai trir cic thanh
phan tan s cao:

X(t). cos2mfyt = s(t) . cos’mot = [s(t)/2] (1+ cos2amyt) (1.14)

Loai diéu ché nay yéu cau tin hiéu nhan cosmot dugc sir dung trong may thu phai c6 cling
tan sd va pha cua séng mang d diéu ché thu duoc. Sy dich pha bit ky cua B s& gdy suy hao tin
hiéu mdt dai lugng [s(t)/2]cosp tai dau ra bo loc thép (néu B = m/2 thi tin hi¢u ra béng Zero).

Tir cac biéu thic trén ddy thdy rang diéu bién trong mién tan sd twong duong véi su
chuyén dich pho tin hiéu diéu ché t6i tan s6 song mang f. That vay, phd cua tin hiéu diéu bién 1a
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du thira, gdm hai phan chinh nim vé hai phia ctia song mang . Diéu ché mot bang bén (SSB) chi
truyén mot trong hai phan chinh (mdt trong hai bang bén). Diéu ché SSB phai két hop, trong d6 su
ddng chinh pha tham chi con chat ché hon, vi mét luong dich pha bat ky cling gy ra méo tin hiéu
diéu bién.

Nhu d trinh bay trén day, giai diéu ché két hop 1a dwa vao tai cdu trac song mang, nghia
1a dya vao viéc khoi phuc tin hiéu két hop voi song mang vé tan s6 va pha. Hoat dong nay chinh
1a déng bo song mang.

C6 thé dé dang tai cdu tric song mang, néu trong phd tin hidu thu c6 mot dudng phd tai
song mang f,, thuong xay ra khi tin hiéu diéu ché co gia tri trung binh bang zero. Trong truong
hop nay, c6 thé thuc hién tach séng mang nho sir dung bod loc bang hep hodc vong khoa pha
(PLL). PLL duoc thiét ké c6 bang thong hep, do d6 bd tao dao dong diéu khién boi dién ap ngoai
(VCO) c6 thé khoa va theo ddi thang dang tan s xung quanh tan s danh dinh.

Dang tiéc 1a trong nhiéu truong hop khong ¢ vach pho tai f,. Mot mat, theo quan diém
truyén thong tin thi diéu nay 1a c6 hiéu qua, bai vi cong suat ciia song mang néu duoc truyén di sé
gay lang phi. Mit khac, truong hop ndy can hé théng dong bo tinh vi hon c¢6 kha nang khoi phuc
song mang vé tan s va pha.

Mot thi du don gian cua dong bd séng mang: xem xét trudng hop truyén dan sb khoa dich
pha nhi phan (BPSK), trong d6 ky hiéu 1 va 0 1a doc 1ap v6i nhau, c6 ciing xac suat xuat hién va
dugc ma hoa thanh cac xung vudng ddi cyc nhau. Vi vdy, song didu bién c6 dang + cosot va phd
cong sut lién tuc, khong c6 cac vach roi rac tai fo. Tét nhién, chi bién dbi phi tuyén méi co thé
tao ra vach phd f, mong mudn tir tin hiéu thu dugc. Trong truong hop don gidn nay, binh phuong
va chia tan moi giai quyét dugc van dé (xem hinh 1.26). Binh phuong séng d diéu ché dé xo4 bod
diéu ché va tao ra thanh phﬁn (1+ cos2w0t)/2 ¢6 vach phé) tai tan s6 2f0 xuét hién va thu duoc
song mang nhd chia tan.

Bo loc PLLva| f,

S(t) 2 o v
bang () ”| chia tan >

A\ 4

Hinh 1.26- Pong bd song mang cho hé théng BPSK

Trong diéu ché pha ciu phuong (hé thdng QPSK truyén cac nhom ky hiéu 2 bit), thiét bi
déng bd dua vao tang tan so tin hiéu gép 4 dé xo4 diéu ché va sau do tao ra vach phé tai tan so 4f;.
1.6.3. Pong b ky hiéu (symbol)

Trong truyén dan s6 thuong st dung diy xung dai dién cho cac ky hiéu cin truyén va phat
di véi toc do khong d6i R= 1/ T, trong d6 T khoang cach gitra hai ky hiéu ké nhau (chu ky).

Trong moi trudng hop, phia thu ¢6 thé giai didu ché két hop hodc khong két hop dé biét
dugc dinh thoi day, nghia 1a vi tri thoi gian cua céc ky hi€u va tach thong tin logic tir tin hi¢u
analog thu dugc. Thong tin dinh thoi ddy cho phép doc ky hiéu tai cac thoi diém dung.

Khoi phuc dinh thoi day ky hi€u ti tin hi€u analog thu duoc goi la déng bd ky hiéu. Béi
khi con lién quan dén khoi phuc dong hd.

Hinh 1.27 minh hoa nguyén tic thu bang gbc nhi phan. Tin hiéu analog thu dugc r(t) dugc
ldy mau dé tao ra ddy cac gié tri thuc r(kT), tir d6 tach ra ddy bit nhd quyét dinh logic. Bo 1dy mau
dugc diéu khién boi hé thong dong bo thich hop. Hé thdng nay danh gia cac thoi diém doc t = kT
bfing cach kiém tra r(t).
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Khi dong bd ky hiéu dugc thuc hién sau khi chuyén déi tin hiéu thanh bang gdc, c6 thé sir
dung mot s6 k¥ thuat dé khoi phuc dinh thoi ky hiéu giong nhu ki thuat dong bo séng mang.

Xem xét truyén bang gdc nhidu mirc: néu phd cua tin hiéu truyén dan c6 dang:
s(t)=a,g(t—kT) (1.15)
k
c6 mot duong phé tai tan sb ky higu 1/ T va nam tai trung tdm bd loc bang hep thi cé kha nang
khoi phuc song hinh sine, tir d6 tach ra diy xung dinh thdi ¢ tan s6 cua diy ky hiéu. Néu khong
c6 duong pho tai tan s6 1/ T, van c6 kha niang tao ra né bang cach chuyén doi phi tuyén thich hop.
Thi du nhu chuyén dbi binh phuong u = s> hodc chinh ru u= |s|.

AN

B6 loc can |1(t) ‘ \/ /f r(kT)_ |Quyét dinh| 1011
—> M A ® L 4 =) , . —>
bang kénh L ky hiéu
B¢ lay mau
A
t=KkT
Bo dong bd ky hiéu
(khoéi phuc dong ho)

Hinh 1.27- Pong bo ky hiéu trong may thu bang gdc nhi phan

Ciing co thé dong bo ky hiéu bang cach khoi phuc tryuc tiép tir tin hiéu ldy bang ma khong
can khoi phuc song mang va chuyén doi thanh bang gdc. Thi du, tin hiéu diéu ché c6 dang:

s(t)=Ya,g(t - kT )cos w,t (1.16)

1a ¢6 thé c6 duoc dudng bao hodc binh phuong tin hiéu dé nhan dugc dudng pho tai tan sé ky hiéu
1/ T. Str dung duong phd nay dé doc thoi gian ky hiéu.

Tuy nhién, con c6 cac k¥ thuit ddng bo song mang va dong bo ky hiéu khac dua vao cac
nguyén tic khac nhau dé tao ra cac duong phd. Sau dy tom tit ba linh vic dong bo ky hiéu:

(1) Dya vao bam 15i;

(2) Dya vao tim kiém cue dai va loc:

(3) Dua vao chuyén doi phi tuyén va loc.

Linh vuc thtr nhét st dung cac hé thong PLL. Linh vyc thtr hai so sanh day ky hiéu phat di
ban dau véi cac ky hiéu ldp da luu trir dé danh gia dich pha. Linh vuc thir ba d3 dugc trinh bay
trén day.

1.6.4. Pong bd khung

Sau khi hoan thanh ddng bo séng mang va dong bd ky hiéu va thong tin logic da duoc
tach ra tir tin hiéu dén, budc tiép theo 1a xac dinh diém dau va diém cudi cia tr ma hodc cia
nhom céc tir ma, nhu vay goi 1a dong bd tir ma. Pong thoi sip xép lai cac tir ma thu duoc thanh
khung theo dung trinh ty nhu khung & phia phat, nhu vdy goi 1a dong bd khung.

Trong truyén dan s, cac bit thudng dugc t6 chire thanh khung dé 4n dinh ¥ nghia khac nhau cho
cac byte. Cac byte & cac vi tri khac nhau trong khung c6 thé danh cho cac kénh ngudi st dung
khac nhau c6 chung méi truong vét 1y trong ghép kénh phan chia thoi gian (TDM), ching han nhu
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trong bo ghép PCM-30 hodc phan dinh cac chirc ning mao dau (kiém tra 13i, truyén tai thong tin
quan 1y va diéu khién v.v.). Vi vay dong bd khung 13 hét strc quan trong trong truyén dan s6. Tach
cac ludng nhanh dung duoc bat dau tir mé ta chinh xac cac khung.

Ké hoach ddng bo khung bét ky (ciing c6 quan hé dén dong chinh khung) gom hai hoat
dong co ban:

(1) Tim kiém: xay ra khi thiét bi (bo dong chinh) chéch khoi dong bo khung va dong
chinh khung dang do tim ludng bit thu dugc.

(2) Duy tri: mdi khi thiét bi thira nhan di dong bo khung va kiém tra lién tuc ranh giGi
khung.

Tir ma dong chinh khung dat dau khung tro giup dong bo khung va tir ma nay duoc cai dat
mot gia tri dac biét. Tim kiém duoc thuc hién béng cach do tim mau tir ma déng chinh tai vi tri
bat ky ctia ludng bit thu duge va dugc duy tri nho kiém tra tir ma dong chinh khung, tai d6 bat dau
mot khung. Trong khi tim kiém mau tir ma dong chinh khung c6 thé gip truong hop tir ma dong
chinh khung bi phong tao tr luéng bit sb lidu. Vi vay can tién hanh kiém tra tir ma déng chinh
khung tai mot $6 vi tri trude khi cong nhan co déng bd. Muc tiéu lya chon ké hoach déng chinh
khung c6 hiéu qua la:

(1) Duéi diéu kién dong chinh khung chinh xac, t6i thiéu hoa xac suat mat dong chinh
khung do 16i duong truyén (mat dong chinh cudng birc);

(2) Dudi diéu kién chéch dong chinh khung, tdi thiéu hod xac suat dong chinh khung gia
mao do phong tao mau tir ma dong chinh khung trong ludng bit ngiu nhién thu dugc;

(3) T6i thiéu hoa thoi gian khoi phuc dong chinh khung.

C6 thé phan tich qué trinh phong doan khi mé ta mat va khoi phuc dong chinh khung phu
hop voi ké hoach déng chinh khung da chon nhd sir dung mé hinh chudi Markov thich hop nhu
hinh 1.28, trong do P la xac suét nhan biét ding tr ma déng bo khung. TAt nhién, P duoc biéu thi
khac nhau duéi cac diéu kién khac nhau va trong mién khac nhau cia biéu do.

Hinh 1.28- M6 hinh chudi Markov cuia ké hoach dong chinh khung
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Tir trang thai dong chinh dung Ao, trong d6 qua trinh duy tri duoc thuc hién, bo dong
chinh chuyén t6i trang thai chéch dong bo B chi khi phat hién 15i trong o tir ma dong chinh lién
tiép. Tai trang thai B, bo ddng chinh thuc hién qua trinh tim kiém va khi phat hién duoc mau bit
gidng tir ma dong chinh thi chuyén sang trang thai dong chinh ding tam thoi Co. Tai ddy b dong
chinh thyc hién qué trinh duy tri va s¢€ chuyén sang trang thai binh thuong A, chi khi khong phat
hién 15i trong & tir ma ddng chinh lién tiép. Nguoc lai, néu phat hién 15i trong tir ma dong chinh
dau tién thi quay trd vé trang thai B dé bat dau lai qua trinh tim kiém.

Khi & trang thai dong chinh ding A, néu phat hién dugc mat ddng chinh thi chuyén sang
trang thai B. Nguyén nhan gy ra su chuyén nay la:

(1) Lbi trong cac tir ma dong chinh (mat dong chinh cudng birc);

(2) Mét dinh thoi bit hodc truot khung dén (méat dong chinh thuc); néu mét dinh thoi bit,
bd dong chinh bat dau qua trinh tim kiém tir trang thai B.

Céc tham sb dic trung cho chét lugng ké hoach déng bo la:

(1) Téc @6 bién cb trung binh R cua mat cudng birc;

(2) Thoi gian khéi phuc dong chinh trung binh fr va phuong sai o cua thoi gian khoi
phuc ddng chinh t, (thoi gian tai 1ap khung) duoc xac dinh nhu 1a khoang cach giira thoi diém bat
dau qua trinh tim kiém trong trang thai B va thoi diém tai chiém dong chinh thuc trong trang thai
Ao;

(3) Xac suat dong chinh gia mao p,, o nghia la x4c sut chuyén tir trang thai B sang trang
thai A, do mau tir ma déng chinh bi phéng tao, mic du van con trong diéu kién chéch déng chinh.

Cén nhan manh rang trong truong hgp mat déng chinh cudng birc, thoi diém bit dau cua
qué trinh tim kiém xay ra dong thoi véi thoi diém bat dau khung; con trong truong hop mat thuc
thi n6 xay ra dong thoi véi thoi diém tai chiém dinh thoi ky hiéu. Vi vay, thoi gian khoi phuc cta
mat cudng birc, theo théng ké, khong cham hon thoi gian khoi phuc ciia mat thyc.

Mit dong chinh cudng birc 13 lién quan, x4c suat P ciia cong nhan tir ma dong chinh dung
v6i gia thiét 1a hé thong trong diéu kién dong chinh binh thuong duge xac dinh theo biéu thic sau
day:

P=p =(-¢) zl-as (1.17)

trong do, & 1a téc do khong doi cua 16i bit duong truyén (gia thiét khong twong quan) va a 1a sd
luong bit cua tir ma dong chinh.

Mit khac, qua trinh tim kiém 1a lién quan, xac suat P bay gid 1a xac suit phong tao mau tir
mé dong chinh. Dé cho don gian, gi4 thiét ring cac bit nay 1a doc 1ap théng ké va co cing xac suat
xuét hién thi xac suit P duge xac dinh nhu sau:

1
=0

Theo phan tich mo hinh tai hinh 1.20, nhan dugc céac biéu thire xac dinh cac tham sd dic

P=p, (1.18)

trung cho chat luong cua ké hoach dong bo 1a:

__& pl(l_pl)a :Ro (1_a‘9)(a8)a
R =0 =L 1-(aey (119
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- _L _ D, 5-1 1 _
t"_Ro {1+5+(L a)—l_p2 {H P [—(1—192)“‘ 1]}} (1.20)

R_O2 l_pz)
o-1
v (p2t 1)+ p,(1- p, Y1425 -2a)] (1.21)
(1_p2)
P 1 p2t g 2 (1= p, N1-26)]
(1—]?2)
2 i o 5+ \L—a
pfa=1—[(1—pz)§pz} =1-(1-p") (1.22)

trong d6 L 1a chiéu dai khung (s6 bit trong khung) va Ry 1a téc d6 bit danh dinh cua tin hiéu ghép.
Vi L >>1 nén sy bién ddi ngiu nhién cia t. ¢6 xu huéng phan bd chuin (phan bd Gauss). Vi viy
thoi gian khoéi phuc déng chinh cuc dai dugc xé4c dinh theo biéu thire sau day:

t =t +30, (1.23)

r/max

Dua vio so do trén day co thé 1ap ké hoach dong chinh khung khéc nhau ddi véi tin hiéu
ghép tai cac murc khac nhau cta phan cip sé can dong bo (PDH). Thi du d6i véi PCM-30, gia tri
tiéu chuan ciia o = 3 va & = 1. So do thay d6i mot it khi thiét ké dong bd khung ddi véi thiét bi
SDH. Trong tir mi déng chinh (gdm 96 byte ddi véi STM-16) can chua ¥ hai tap hop con cia céac
byte trong qua trinh tim kiém va duy tri: chon tir ma dong chinh dai dé giam xac suét phong tao,
trong khi d6 chon tir ma dong chinh ngan dé giam bt xac sudt mat dong chinh cudng buc. Biéu
d6 trang thai str dung cho ké hoach dong bd SDH duoc thé hién tai hinh 1.29.

Hinh 1.29- K¢é hoach dong bo khung trong SDH

So dd c6 ba trang thai chinh can xem xét:

(1) Trang thai trong khung (IF) 1a trang thai hoat dong binh thudng duéi cac diéu kién
dong chinh (twong Gng trang thai dong chinh chinh xac Ay);

(2) Trang thai mét khung (LOF) l4 trang thai canh bao cia mét déng chinh (twong tmg
trang thai B);

(3) Trang thai chéch khung (OOF) 1a trang thai trudc canh bao (twong ting céc trang thai
A; voi 0<a).
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Tir trang thai IF, trong d6 dang tién hanh qua trinh duy tri, bd dong chinh chuyén sang
trang thai OOF sau khi phat hién 13i trong tir ma dong chinh ctia M khung lién tiép. Sau K khung
lién tiép c6 tir ma dong chinh bi 18i thi b dong chinh chuyén sang trang thai LOF. Pang trong
trang thai OOF, néu phat hién J khung lién tiép khong c6 15i trong tir ma dong chinh khung thi b
ddng chinh quay tré lai trang thai IF. Trong trang thai LOF dang tién hanh qua trinh tim kiém,
néu khong phat hién 15i trong N tir ma dong chinh khung lién tiép thi quay tr¢ vé trang thai dong
chinh binh thuong IF.

Biéu dd trang théi tai hinh 1.29 khong phai 14 mé hinh Markov. Pé tranh chuyén mach
gian doan giita hai trang thai OOF va IF, bd ghi dich phai dém cac khung c6 15i trong tir ma dong
chinh khung khi ma hé thng dang trong trang thai OOF (nghia 1a b ghi dich didu khién chuyén
tir trang thai OOF sang trang thai LOF va dém tir 0 dén K) khong cai dit t6i zero khi ma hé thong
dang trong trang thai IF d6i voi L khung lién tiép.

Céc gia tri tiéu chuan cta cac tham s6 khi 1ap ké hoach dong bo khung SDH 1a: M < 5, J<
2,K=24,N=24val=24.

Sau khi dong bd khung, cac khung di dong bo duogc sip xép co trit ty thanh da khung nho
tir mi déng bd da khung dit dau da khung. Pay chinh 1a déng bd da khung.

1.6.5. Pong b bit
Trong vién thong ddng bo bit dugc dién dat theo hai ¥ nghia chinh. Thir nhat, ddng bo bit
¢6 lac duoc hiéu c6 lién quan dén ddng bo ky hiéu di duoc trinh bay trude day. Thir hai, tong quat
hon, déng bd bit dugc st dung dé biéu thi déng bo 1u6ng bit can df‘mg b6 theo tan sb déng hod cua
thiét bi tai chd. Van dé nay duoc thuc hién bang cach ghi cac bit ciia ludng bit cdn dong b vao bd
nhd dan hoi (bd dém) theo tan sé cua ludng vao va sau d6 doc ra theo tan sé cta dong ho thiét bi
tai chd. Pong bd bit duge hiéu chii yéu theo cach giai thich thir hai nay.
DPdng bo bit duoc sir dung dé sip xép cac bit va khoi dau khung cia tin hiéu PCM tai dau
vao tong dai dién tir s6, cho phép chuyén cac octet tir mot khe thoi gian téi mot khe thoi gian
khac.
Ngoai ra, dﬁ”)ng bd bit con dugc thyc hién trong bo ghép tin hi¢u sb, tai khdi déng bd hoa. Tai day
cac nhanh dwoc dong bo bit dé chuyén ludng s6 can ddng bo thanh ludng dong bd bang cach chén
bit.

1.6.6. Pong bd goi

Chuyén mach géi bao gdm phan chia thong tin nguén thanh thong bao hoic cac gbi dé
truyén di, hodac dé dinh tuyén téi dich. Cac goi chira mot sé doan sb liéu ngudn va bd sung thém
mot vai thong tin mao dau. Goi ¢6 chiéu dai cd dinh hodc thay ddi. Goi c6 chiéu dai ¢b dinh goi 1a
té bao.

Chuyén mach goi la mdt cong nghé co6 hi¢u qua dé lién két s lidu véi thoai hodc voi luu
luong thoi gian thuc khac trong mot mang duy nhat. Bé thuc hién mang sb lién két da dich vu
bang rong (B-ISDN), céc to chirc tiéu chudn hoa qudc té da chon ky thuat chuyén mach té bao:
kiéu chuyén tai khong déng bd (ATM).

Phuong phap chuyén tai chuyén mach goéi c6 cac dic diém sau day:

(1) Do tinh chét théng ké cua chuyén mach goi, dic biét 1a xép hang bén trong mang, cic
g61 dém co do tr¢ nhét dinh khi chuyén tai qua mang va co cac thoi gian dén trung binh théng ké;

(2) Néu céac goi cua cude goi dén duge dinh tuyén doc 1ap (mdi goi di qua mot tuyén khac
nhau xuyén qua mang) thi chiung dén dich khong theo thu tu;
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(3) Tai méy thu c6 kha nang khoi phuc tan sé dong hd ciia ngudn thong tin khi dwa vao
ludng bit dén.

Chuyén tai trong sudt tin hiéu thoai xuyén qua mang chuyén mach géi doi hoi dwong dau
v6i cac van d& trén day dé tai tao tiéng noi co chit luong chap nhan dugc tir cac goi dén c6 do tré
khac nhau. Vi vy yéu cau bd sung cac chiic ning tai giao dién thu. Can bang d6 tré ngiu nhién
clia g6i thuong lién quan dén dong bo goi.

Nhiém vu can béng tré g61 dugc thuc hién theo mdt s6 cach va duge chia lam hai nhom:
dua vao moi trudong mang khong déng bd, tai d6 cac nat khac nhau dugc dinh thoi béi déng hd
doc 1ap tai chd; hodc dwa vao mdi trudng mang dong bo cd hé thdng phan phdi dong hd chung t&i
céc nut. Phu hop vai cach phéan chia nay, c¢6 cic phuong phap chu yéu sau ddy dé khoi phuc dinh
thoi:

(1) Khéi phuc dinh thoi khéng dong bo

- Panh gia tré khong nhin thay

Ké hoach don gian nhat dé danh gia thoi gian tao ra mot géi dén duoc tién hanh trong
truong hop xdu nhat: may thu cho ring goi duoc danh gia dya vao do tré truyén dan cyc tiéu va
dua vao cac goi khac co thé bi tré khong vuot qua mot lwong thoi gian cuc dai cho trudc. Nhu vay
goi 1a danh gia khong nhin thdy. Sau khi danh gia thoi gian két thuc ctia gbi thir nhat, may thu sir
dung s6 thir tu day trong cac goi tiép theo dé xac dinh mot cach chinh xac thoi gian két thuc coa
mdi goi. Cac goi dén c6 do tré 16m s& bj loai.

- PBo hanh trinh

Mic du danh gia dd tré khong nhin thiy 1a don gian nhung khong day dii trong mang
duong dai. Ky thuat danh gia tré thyuc té tot nhat 1a do do tré hanh trinh gitra goi chuyén di va goi
thu duoc va sir dung gia tri nay dé danh gia tré mot hudng cia cac goi khac véi gia thiét tré duge
phan bb nhu nhau gitra hai huéng.

- Tr& thay d6i do bd sung

Trong truong hop nay, do d6 tré thuc té khi truyén cic goi qua mang. Su thay ddi ctia do
tré dugc do nho diu hiéu tré tich lu§ cia méi goi. Moi phan tr mang bd sung do tré vao diu hiéu
tré khi do theo dong ho tai chd va luong chénh léch giita thoi diém dén va di. Biét d tré goi, cho
phép xac dinh thoi gian két thic 1a thoi gian thyc té cong véi lugng chénh léch gitra gia tri dau
hiéu tré cuc dai va gid tri dau hiéu tré thuc té.

- Ké hoach thich tmg

Khong c6 phuong phap nao trén day do do tré hoan toan chinh xac. Vi vay cac thuat todn
khac nhau di duoc sit dung dé thay d6i thich tng do tré khi thu ludng géi dya vao mirc diy bod
dém thu hoic dya vao lap lai hanh trinh do d6 tré.

- Ké hoach thich nghi dga vao PLL

Tt ca cac phwong phap trén day chi pht hop véi truyén dan thoai trén mang chuyén mach
g6i biang hep. Cac mang ATM B-ISDN yéu cau nghiém ngit hon do tbc d6 chuyén mach cao va
do ¢6 nhiéu dich vu. Trong cac mang ATM khéng dong bo, thudng str dung k¥ thuét loc jitter té
bao nho khoéi phuc dinh thoi PLL. K¥ thuat don gidn nay co thé duoc thuc hién nho loc trude co
dém sb liu mirc d@iy hodc cac gia tri tic thoi dén cua té bao s& duoc dua vao bo loc trude. PPL 1a
bo loc thfip dé loc Jitter té bao. Mic du ky thuat nay co chét luong tdt hon va linh hoat hon cac ky
thuat dd mo ta trudc day, nhung mo phong kénh tai diu ra mang ATM van gip khé khin trong
viéc tudn thi cc tiéu chuan hién hanh vé jitter.
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(2) Khéi phuc dinh thoi dong bé

Khai ni¢m co ban cta k¥ thuat nay dua vao tinh kha dung cua déng hd tham khao chung
(d6ng hd mang dong bo). Pay khong phai 1a van dé trong mang SDH, ma trong mang quang dong
b6 (SONET) ctia Bic My di chon 16p vat 1y dé truyén ATM. Vi 1y do nay ma k¥ thuat dong bo dé
giam jitter té bao da dugc thiét ké dbi véi mang ATM B -ISDN.,

- K§ thuat ma ho4 tan sb dong bo (SFET)

DPong hd ngudn khong dong bd duoc so sanh voi dong hd tham khao mang. Sy khong
ddng nhét giira hai dong hd duoc do va ma hoa trong mao dau 16p dap tng ATM (AAL). Tai may
thu, dong hd mang chung va thong tin ma hoa dugc sir dung dé cau trac lai ddng hd nguon.

- Déu hiéu thoi gian (TS)

Bo dém 16 bit do dong hd tham khao mang diéu khién. Hai byte ctia mao dau 16p con hoi
tu (CS) mang gia trj tirc thoi ciia by dém trong méi nhom 16 té bao. Tai phia thu, dong hd ngudn
duoc céu trac lai tir TS thu duoc va déng hd mang.

- D4u hiéu thoi gian du dong bo (SRTS)

Phuong phép nay 1a TS cai tién va dwa vao su quan sat thiy rang ddi v6i dong hd ngudn
chinh xac, céc bit c6 y nghia thap cia TS 16 bit chuyén tai hau hét thong tin co ich. Vi vay SRTS
chi can 4 bit. Pidu nay cho phép lién két SRTS vao trong mao dau cia AAL hién c6 ma van
khong 1am ting kich ¢& ctia nd. SRTS da duoc ITU-T chap nhan nhu 1a k¥ thuat tiéu chuan khoi
phuc dinh thoi dbi véi AAL-1 (md phong kénh).

1.6.7. Pong bd mang

Pong bd mang lién quan dén phan phdi thoi gian va tan sé trong mang cung cép dong hd
trai khap trén mot ving rong 16n. Muc dich 1a dé dong chinh thoi gian va tan s6 cia tat ca dong hd
nhd kha ning thong tin cta cac tuyén két ndi gitta chung (chang han cap dong, cap soi quang, cac
tuyén radio). Sau day 1a mot sb ing dung c6 hiéu qua:

(1) Pong bd dong hd ndi bo cua cac diém ghép va chuyén mach khac nhau trong mang
vién thong so.

(2) Pong bo ddng hd trong mang vién thong yéu cau mot vai dang da truy nhap phéan chia
thoi gian, chéng han nhu mang v¢ tinh, dau cudi di dong cua thong tin di dong GSM v.v.

(3) Nguoi st dung mang do khoang cach gitra hai nut trong mang, xac dinh vi tri va hoat
dong cua chung.

Dong bo mang dong vai tro trung tim trong thong tin s, c6 anh hudng nhét dinh dén chat
luong hau hét cac dich vu ma nha diéu hanh cung cap cho khach hang. Pong b mang thong tin sb
s& duoc trinh bay trong cac chuyén dé cua chuong sau.

1.6.8. Pong bd da phwong tién

Pa phuong tién lién quan dén tich hop cac thanh phan khéng déng nhat nhu van ban, hinh
anh, audio va vidio trong su da dang ctuia cac moi truong tng dung. S6 lidu co thé phu thudc rat
nhiéu vao thoi gian nhu audio va vidio hinh anh dong va doi hoi trinh bay theo thir ty thoi gian
khi str dung. Nhiém vu cua tich hop nhu vy goi 1a dong bd da phuong tién. Pong bd c6 thé su
dung dé chdm dut tranh chip giita cac ludng s lidu va cac bién ¢ bén ngoai do nguoi sir dung
tao ra. Noi mot cach khac, mudén am chi mdi twong quan thoi gian giita moi trudng, nhur xem
video két hop v6i 4m thanh, hodc c6 thé trinh bay rd rang nhu trudng hop tai liéu da phuong tién
sO hitu van ban chu thich thoai hodc trong truong hgp si€u van ban da phuong ti¢n.
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Su phu thudc thoi gian cta cac ddy sb liéu c6 thé 1a tuyén tinh, nhu trong trudng hop trinh
dién file audio trén day hinh anh. Nhung ciing c6 kha nang trinh bay s6 liéu theo kiéu khac nhu
truy nhap thuan nhanh, truy nhap nguoc nhanh va truy nhap ngau nhién.

Van dé dong bo da phuong tién da dugc gidi thiéu rong rdi trong cac tai liéu. Tuy nhién,
viéc thao luan chi tiét chu dé nay khong nam trong nodi dung cudn tai lidu nay.

1.6.9. Pong bo dong ho thoi gian thuc

Mot kiéu khac ctia dong bo mang 1 phan phdi thdi gian tham khao tuyét ddi (thoi gian
theo tiéu chuin qudc gia) t6i cac ddng ho thoi gian thuc cia thiét bi trong mang vién thong (dong
bd cuia cac dong ho thoi gian thuc).

Phén phdi dong hd tiéu chudn qudc gia nham muc dich quan 1y va diéu khién mang. Céc
su kién bét ky déu dugc hé théng giam sat thiét bi dé y, chang han nhu vuot ngudng ty s 15i bit
(BER), cac canh bao duong, hong phan cimg v.v. dugc luu trit dé bao céo. Khi mang vién théng
dugc quan 1y boi hé thdng quan 1y (mang quan 1y vién thong tiéu chudan TMN), cac su kién s&
dugc chii y nho thiét b truyén thong bao quan 1y t6i hé théng diéu hanh (OS). Trong truong hop
khac, viéc luu trit thong tin phai bao gom ca ngay gid va dong hd thoi gian thuc clia thiét bi s& doc
1y ra.

Diéu can thiét 1a cac dong hd thoi gian thuc toan mang phai dugc dong bd theo thoi gian
tuyét d6i nhu nhau, néu khong s& khong lién quan véi cac thong bao khac nhau mot cach ¢ ¥
nghia theo mot nhan chung. Chi khi déng ho thoi gian thyc thiét bi duge dong bo voi thoi gian
tiéu chuan thi mai c6 kha ning sip xép mbi trong quan thoi gian va logic trong sb cac su kién
khéac nhau va vi vady moi dan dén suy doan dugc tur s6 lidu chua xu 1y su kién da tap hop va luu
trir.

Pong bo dong hd thoi gian thuc khac véi dong bd mang. Pong bo dong hd thoi gian thuc
phan phdi thong tin thoi gian tuyét d6i (thi du 10.32.05 AM ngay 23 thang 6 nim 2006, hodc diu
hiéu thoi gian khac) va dua ra cic yéu cau khae nhau cta d chinh xac. Pbi v6i quan 1y, rit can
van dé da néu trén ddy, do chinh xéac thoi gian dén vai mili gidy 1a hoan toan c6 kha ning. Pham
vi ngay gid trong quan 1y can luu trit khong gi khac 1a xac dinh 1d ngay, thang, nim va gio, phut,
gidy.

Muc dich cta ddng bd mang 14 tdi thiéu hoa thang dang 13i thoi gian trong s6 cac dong hd,
trir khoi dong bu pha. Didu nay c6 ngu y 1a tin hiéu dinh thoi vat Iy dong bo (thi du song hinh
sine) dugc phan phdi toi cac dong hd mang. Pong bo mang vién thong sb thuc hién 1éch thoi gian
khong 16n hon 10 ns hoac 100 ns.

Mat khac, déng bd thoi gian thyc thuong dugc thyce hién nho trao déi thong bao vé thong
tin thoi gian (cac ddu hiéu thoi gian) theo giao thirc phu hop dugc chuyén tai trén cac tuyén giira
cdc nat mang.

Thi du giao thuc thoi gian mang (NTP) dugc st dung trong cac dich vu thoi gian Internet

va khach hang dé dong bo ddng ho thoi gian thuc ciing nhu dé t6 chirc va duy tri ty dong mang
con ddng bo thoi gian. NTP dugc phat trién tir cic giao thire don gian hon, nhung duoc thiét ké
dic biét co dd chinh xac, do on dinh va do tin cay cao, tham chi khi st dung trén cac tuyén
Internet dién hinh lién quan dén cac cong ghép va cac mang khong tin cay.
Giao thirc dya vao théng bao dugc chuyén tai trén giao thic Internet (IP) cac goi giao thirc
datagram nguoi st dung (UDP) cung cdp dich vu chuyén tai khong két ndi. Tuy nhién, nd sén
sang dap ung d6i véi cac bo giao thirc khac. Cac dic trung khac khong bat budc gdbm xac nhan va
mat ma hoa thong béo ciing nhu cung cap didu khién va giam sat tir xa.
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Trong NTP, mot hodc nhiéu dich vu so cép duoc déng bo truc tiép tr cac nguén tham
khao bén ngoai. Cac dich vy thoi gian thir cap dugce dong bo tir cac dich vu so cip phu hop voi
phan cép. Cau hinh lai cic dudng dong bo thay thé 1a c6 kha ning khic phuc su gian doan va cac
su c6. Thuat toan c6 kha ning danh gia va bu tré truyén dan ngiu nhién cia cc géi truyén qua
mang va vi vay thuc hién do chinh xac thoi gian tuyét dbi to1 mure vai mili gidy.

1.7. NGAU NHIEN HOA TiN HIEU
1.7.1. Khai niém

Trong qua trinh truyén tin hiéu s c6 thé gap mot s6 truong hop khong mong mudn, anh
huong dén chat lugng cua tin hiéu thu. Trudng hop thir nhat, xuat hién diy cac bit 0 hodc bit 1
kéo dai, dan t6i khong tach duoc dé)ng hd tir day xung thu trong quang thoi gian xuét hién cac day
bit nhu vay. Truong hop thir hai, xuét hién lap di lap lai nhiéu 1an mot tir ma nén 1am tang tich luy
rung pha cia tin hiéu thu. Ca hai nguyén nhan nay s& dugc khic phuc néu str dung ngiu nhién hoa
tin hi¢u, tuc 1a st dung bo trdn tai phia phat va by giai tron tai phia thu.

1.7.2. Céu tao va hoat dong ciia b tron va b giai tron

Hinh 1.30 Ia cau trac ctia b tron va bd giai tron.

X | B ghi dich B¢ ghi dich| X
x' | phan hoi phan hdi | ¢!
/
X
B6 cong ]
modun 2 :
\ x
S lidu vao
- o D >
S6 lidu vao D; SO liéu ra D; S6 lidu ra Dy
Khéi phuc dong hd
a) Bo tron b) Bo giai tron

Hinh 1.30- B0 tron va giai tron

Bo tron va bo giai tron déu co bo ghi dich, mdi bo ghi dich chtra 5 d6t tré. Thoi gian tré
ctia mdi d6t tré bang 1/x va bang d6 rong mot bit. Thi du déy tin hiéu dau vao bd tron 1a D; thi khi
qua hai d6t s& 1a D; .(1/x). (1/x), nghia 1a tré hai bit, vi (1/x). (1/x) =x =

Tin hi€u nhi phan dau vao bo tron di téi bd cong modun 2 tha nhét va duge bd sung thém
tin hi€u nhi phan dén tir bd cong modun 2 thir hai. Do d6 tin hi¢u nhi phan dau ra b tron D= D;
® Dy(x * ®x7) hoic D;=D;, (1 ® x> ®x7) vavi vay

D,=Di/(1®x>®x7)

Day tin hi€u nhi phan dau ra bo tron Dy qua duong truyén, dua t6i dau vao bd giai tron. Vi

vay ddy nhi phan dau ra bo giai tron c6 dang:

34

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

D' =D(@x*®x*)=D®x @x,)[1®x®x7)=D,

Nhu vay la sau khi giai tron da nhan dugc day tin hi¢u nhi phan nhu dau vao bo tron.

Nhu da trinh bay trén day, muc dich cua tron 1a xdo tron cac bit trong mdt tr ma theo mot
quy luat nhét dinh. Dua vao quy luat do, bo giai tron hoat dong nguoc lai dé tai tao tin hiéu ban
dau.

TOM TAT

Trong s6 hoé tin hiéu analog thi phuong phap PCM 1a don gian nhét, tuy nhién sir dung
phuong phap nay thi tbc d6 bit mdi kénh thoai 16n hon céc phuong phép khéc. Phuong phap ghép
kénh theo thoi gian 14 phuong phap ghép kénh duogc sir dung rong rai trong cac hé thong thong tin
sd. Vi vay phai st dung cac giai phap dong bd va ngiu nhién hoa tin hiéu nham dam bao chat
luong tin hiéu thu, cu thé 1a ti s6 15i bit khong vugt qua ngudng cai dit trude.

CAn phén biét cac loai ddng bd trong mang vién thong:

Podng bd song mang 13 tach song mang tir tin hidu da diéu ché trong giai didu ché két hop.
Pong bo ky hiéu 1a nhan biét cac thoi diém 14y mau va quyét dinh trong giai diéu ché sé dé tach
thong tin logic tir tin hidu analog thu dugc. Pong bo tir ma va dong bd khung 1a nhan biét thoi
diém bat dau va két thic tir ma hodc khung dé tai tao khung tir ddy bit thu. Pong bo géi 1a can
bang do tré cac thoi diém dén cua géi nham tai cdu tric ban tin trong mang chuyén mach goi.
Pdng bo mang 14 phan phéi dong hd chung dén cac nat trong mot mang rong 16n dé diéu khién
dong ho cac nit chay cung toc do bit va pha voi dong hd chung. Pong bd da phuong tién 1a sap
xép cac phan tr hon tap nhu hinh anh, vin ban, audio, vodeo, v.v. trong truyén thong da phuong
tién tai cac murc tich hop khac nhau. Pong bo dong ho thoi gian thuc 1a phan phdi thoi gian tuyét
dbi (thoi gian tiéu chuan qudc gia) trong mang vién théng dé quan ly mang.

BAI TAP

(1) Pau vao bo mi hoa - nén s6 c6 mot xung luong tor Vpam = 875 A, xac dinh gia tri 8 bit
dau ra ctia bd ma hod - nén sb.

(2) Pau vao bd mi hoa - nén sé co mot xung luong tr Vpay = -1898 A, xac dinh 8 bit dau
ra ctia bd ma hod - nén sd.

(3) Pau vao bd ma hoa - nén s c6 mot xung lugng tir Vpay = 209A, tim bién d§ xung da
bi nén tuong tmg véi 8 bit tai dau ra bd ma hoa - nén sb.

(4) Pau vao bo giai ma - dan s6 ¢ tir ma 0110 1101, tim bién do xung dau ra b giai ma -
dan sd.

(5) V& nhanh duong cua dac tinh bién d6 bo ma hoa- nén s6 theo truc toa do y = f(x). Cho
x = 0,5; xac dinh gia tri ctia mdi bit trong tir ma 8 bit tai dau ra b ma hoa- nén sb.

(6) Tinh téc dd bit cia mot kénh thoai trong trudng hop khong sir dung bd nén va co st
dung bo nén A =87,6/ 13.

(Xem dép s6 tai phan phu lyc).
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CHUONG I
GHEP KENH PCM, PDH VA SDH
2.1. GIOI THIEU CHUNG

Noi dung chinh cia chuong II gdm co:

- Cu tric cac khung trong ghép kénh PDH: cac loai khung 2/8, 8/34, 34/140 déu c6 hai
loai khung. D¢ 1a loai khung chi str dung chén duong va loai khung khac st dung ca chén duong
va chén am. Riéng khung 140/565 chi st dung chén duong.

- Ghép kénh SDH: sir dung phuong phéap xen byte dé sap xép hodc ghép cac byte tin hiéu
vao cac khung. Trong qua trinh ghép da sir dung con tro dé dong chinh toc do va pha cua cac
khung tin hiéu dén va khung ghép thong qua viéc sir dung chén duong va chén 4m.

2.2. GHEP KENH PCM
2.2.1. So @6 khdi b ghép PCM-N
So d6 khdi bo ghép PCM-N nhu hinh 2.1.

> LM .| MH Ghép | Lap ma | Paura
"= F I Ns kénh "| duong >
? 7y 7Y
TX PR |«
<l> SDI |
5 L1 BoTX
I phat
% CXK N
< t | Xuly
il | baohiéu
oze| LM |
N ~
— Bo TX
N '1 thu
<+« SPy
4
4 ‘
: i35 s [DPau vao
2| CXK |g GM-DS |¢ Tflch p Gla} ma
kénh duong

Hinh 2.1- So d6 khdi bo ghép kénh PCM-N

2.2.2. Nguyén ly hoat dong

Theo tiéu chuén ciia chau Au thi N = 30, nghia 13 ghép dwoc 30 kénh thoai. Theo tiéu
chudn bic My N = 24. Phia 4m tan c6 N bd sai dong (SP) dong vai trd chuyén hai diy am tan
thanh bon diy am tan va nguoc lai. Cu thé 1a mot phia bo sai dong két ndi voi may dién thoai qua
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hai soi diy dong ctia cap am tan, phia khic két ndi voi hai soi thudc nhanh phat va hai soi thudc
nhanh thu cta thiét bi PCM-N. Pau ra va dau vao phia mang két ndi véi thiét bi ghép bac cao qua
cap dong truc.

Qué trinh chuyén dbi tin hi¢u cia PCM- 30 nhu sau:

(1) Nhanh phat

Tin hi€u thoai analog qua SB, qua bd loc thép dé han ché bang tan tiéng n6i dén 3,4 kHz.
Khéi LM c6 chirc ning ldy miu tin hiéu thoai v6i toc d6 8 kHz. Khdi ma hoa - nén sé MH-NS
thuc hién lugng tr hoa khong déu va ma hoa mdi xung lugng tir thanh 8 bit nho bo ma hod - nén
s& A = 87,6/13. Tin hiéu nhi phan du ra khéi MH-NS duoc dua vao khdi ghép kénh. Tai day,
ngoai tin hiéu s6 ctia 30 kénh thoai con c6 tin hiéu s cia mot kénh déng bo va mot kénh bao hiéu
duoc ghép xen bit, tao thanh ludng E1 c6 toc do bit 1a 2048 kbit/s. Cudi cing diy s liéu nhi phan
duoc khdi 1ap ma duong chuyén thanh diy xung ba mirc HDB-3.

Ngoai cac khdi trén ddy, trong nhanh phat con ¢ bd tao xung phat hoat dong tai toc do bit
2048 kbit/s va dau ra ciia n6 c6 khéi chia tan dé tao diy xung c6 toc do bit theo yéu cau diéu
khién cac khéi lién quan hoat dong. Khdi TXPB tao ra xung dong bd khung va da khung. Khoi xur
ly bao hi¢u tiép nhén tin hi€u goi cua cac kénh thoai dé chuyén thanh cac bit va dugc ghép vao vi
tri 3 quy dinh trong ludng s6 E1.

(2) Nhanh thu

Diy tin hiéu 2048 kbit/s HDB-3 tir mang tdi trude hét duoc khdi giai ma dudng chuyén
d6i thanh diy xung hai muc. Trong tin hiéu thu ¢ cac tir ma cta 30 kénh thoai, kénh dong bo va
kénh bao hi¢u. Cac loai tin hiéu nay dugc tach ra nho khdi tach kénh. Tin hiéu d@)ng bd khung di
vao khéi tao xung thu dé khai dong khdi chia tan, nham hinh thanh céc khe thoi gian dong bo véi
phia phat. Ngoai ra, khdi tach kénh con ¢6 chirc ning tach dong hd tir day bit vao dé dong bo tde
d6 bit ciia bo tao xung thu. Cac bit tin hiéu goi duoc tach ra, di vao khéi xur 1y tin hiéu goi dé
chuyén thanh séng am tan rung chudng may dién thoai. B) tao xung thu cling c6 bo phén chia tan
d hinh thanh day xung diéu khién hoat dong cua cac khdi nhanh thu.

M3di byte (8 bit) cua tin hiéu thoai qua khéi giai ma - dan s6 GM-DS chuyén thanh mot
xung ¢ bién do twong tmg va dua téi khdi chon xung kénh (CXK), dau ra khdi CXK 1a tap hop
xung cua riéng tung kénh. Day xung diéu bién dau ra khéi CXK qua bo loc thép dé khoi phuc tin
hi¢u thoai analog, qua SP téi1 may di¢n thoai.

2.2.3. Céu triic khung va da khung

(1) Déi véi PCM-30

Tin hiéu s6 dau ra thiét bi PCM-30 duoc sip xép thanh khung va da khung trudc khi
truyén. Cau triic cua khung va da khung nhu hinh 2.2.

(a) Céu tric khung

Moi khung c6 thoi han 1a 125 ps, duoc chia thanh 32 khe thoi gian va danh s6 thur ty tir
TS, dén TS3,. M&i TS ¢6 thoi han 1a 3,9 ps va ghép 8 bit s6 lidu. Tir ma dong bo khung c¢é cau
tric riéng 0011011 va duge ghép vao TS, cua khung Fy va cac khung chén (F,, Fy,..., Fi). Trong
TS, cua cac khung 1& (F,, Fs,..., Fis) ghép céac bit nhu sau: bit thir nhat sir dung cho qudc gia (Sy),
bit thir hai ¢6 dinh bang 1 dé phan biét tir ma dong bo khung véi tir ma dong bo khung gia tao khi
7 bit con lai trong TS, cua cac khung 1é tring véi 7 bit twong Gmg ciia tir ma dong bo khung, bit
thir ba canh bao mat ddng bo khung (A). Tin hiéu cac kénh thoai thir nhat dén thir 15 ghép vao cac
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khe thoi gian TS; dén TS;s; tin hiéu cac kénh thoai thir 16 dén thir 30 ghép vao cac khe thoi gian
TS,; dén TS;; Tin hiéu goi cua mdi kénh thoai c6 4 bit (a, b, ¢, d) ghép vao mdt ntra cua khe thoi
gian TS ctia cac khung F1+ F15 trong da khung.

Tpxk=125 us x 16 =2 ms

Da khung

Fo [Fi [Fo [F3 [F4 [Fs [Fe [F7 [Fs [Fo [Fio [Fii [Fiz [Fiz [Fisa [Fis

................................................................. .

iTxk=125 us
<..; .......................................................................... ’
Khung TSO TS] TSZ '''''' TSI5 TS]6 TSI7 ------ TSz9 TS30 TS31
""""""""" A= 0-co cfo”ﬁg bo khung
Cac khung chin Khung F, 43 1: agagng boxkhlﬁng
Si - su dung cho quoc té
Sijolo[1]|1]0]1[1 0[0]0]0|x] Y] x|x S,, x- stk dung cho quoc gia
Céc khung 1¢ Khung Fi+ Fs Y= 0- ¢6 dong bj da khung
ST ARIs SIS TS alblcldlalblcld Y= I- mat dong bo da khung
Ik o> abed - 4 bit bdo hiéu

Hinh 2.2- Céu trac khung va da khung PCM-30

(b) Ciu truc da khung

PCM-30 ghép duoc 30 kénh thoai. Vi vy co tat ca 14 30 tin hiéu goi. Mdi khe TS;¢ ghép
duoc tin hidu goi ctia hai kénh thoai. Do d6 can phai co tat ca 1a 15 khe thoi gian TS,s dé chuyén
tai tin hiéu goi clia tit ca cac kénh thoai. Ngoai ra can thém mot TS, nira dé ghép xung dong bod
da khung va canh bao mit dong bo da khung. Nhu vay yéu cau da khung phai chtra 16 khung (mdi
khung c6 mot TSi¢).

Céc khe thoi gian TS;6 cua cac khung trong da khung dugc b tri chuyén tai sb liéu nhu
sau:

TS ctia khung zero (Fo) ghép cac bit dong bd da khung 0000 va bit canh bio mat déng bo da
khung Y.

Nira bén trai cia TS khung thtr nhit ghép 4 bit tin hiéu goi ctia kénh thoai thir nhat, nira
bén phai ghép 4 bit tin hi¢u goi ciia kénh thoai thir 16. Nura bén trai cia TS, khung thir hai ghép
tin hi€u goi ctia kénh thoai thir hai va kénh thoai thtr 17. Ctr tiép tuc nhu vay cho dén TSy cudi
cung cua khung thtr 15 ghép tin hi¢u goi cua kénh thoai 15 va kénh thoai 30.

(2) Déi véi PCM-24

M&i khung c6 mot bit cd (F) dat dau khung va 24 khe thoi gian, mdi khe ghép 8 bit.

Tdng sb bit trong khung bang 8 bit x 24 + 1 bit = 193 bit. Tdc d6 bit ddu ra PCM-24 dugc
tinh nhu sau:

Rpcmaos = 193 bit/ khung x 8. 10° khung /s = 1544 kbit/s

Pa khung cua PCM-24 gém 24 khung, danh s6 tha tu tr Fy dén F»4, nhu trén hinh 2.3.
MGdi bit ciia tir ma dong bo khung 001011 dugc ghép vao vi tri bit thir nhat cta cac khung Fu g 12,
16,20, 24. Céc bit thir nhat ciia cac khung 1¢ truyén tir ma dong bo da khung (cac bit m). Bit thir nhat
cac khung F» ¢ 10, 14, 13, 22, 12 cac bit kiém tra s6 du chu trinh (cac bit e; =+ e6). Bit thir tdm cua cac
khe thoi gian trong khung Fg, Fi5, Figva Fos truyén tin hiéu goi (A, B, C, D).
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< Tpx = 125us x 24 = 3 ms >
Fi |Fy |F3 |F4 |Fs |Fe [F7 [Fg [Fo [Fiof Fiif Fiof Fis| Fia| Fis| Fie| Fi7| Fis| Fio| Faol Fao1| Fao| Fas| Fos

Y A A A A A A A A A A A

A A A A A A A A A A A Y A A A A

m m m m m m m m m m m m
€ () €3 €4 €s €6

A B C D

Hinh 2.3- Céu trac da khung ctia PCM-24

2.3. GHEP KENH PDH

2.3.1. Céc tiéu chuén tdc d bit
Hién nay trén thé gidi tdn tai ba tiéu chuén tc do bit. Do 1 cac tde do bit theo tiéu chuan
Chau Au, tiéu chuan Bic My va tiéu chuan Nhat Ban. Cac tiéu chuan nay duoc trinh bay dudi

dang phén cép s6 can déng bd nhu hinh 2.4.

5 CEPT
El E2 E3 E4 ES
2048 | x4 | 8448 | x4 |34368| x4 [139264] x4 [564992
kbit/s ™ Kbit/s ™ Kbit/s ™ Kbit/s ™ Kbit/s >
ITU-T
ITU-T
32064 | x3 97728 | x4 |400352 o
S kbits [ kbivs [T 7| Kbis [ e AR
1544 | x4 | 6312
kbit/s ™ Kbit/s
44736 274176 560160 C
T1 T2 \A o4 pPOUIO0L | BicMm
T ™ kbits [ x 6 7 kbit/s | x2 7| kbit/s ac vy

T3 T4 T5
Hinh 2.4- Phan cép s6 can dong bod

(1) Tiéu chuén chau Au (CEPT)

Tiéu chuan chau Au bao gém 5 murc. Te dd bit cua muc sau duoc tao thanh béng cach
ghép bdn ludng s6 cuia mitc dimg trudce lién ké. Mirc thir nhét c6 toe do bit 2048 Mbit/s duoc tao
thanh tir thiét bi ghép kénh PCM-30 hodc tir tim mach trung ké cua tong dai dién tir s6. Toc do bit
clia mirc thir hai 13 8448 kbit/s, gdm c6 120 kénh. Mtc thir ba c6 480 kénh va toc do bit bang
34368 kbit/s. Mirc thir tu c6 1920 kénh va tdc do bit 1a 139368 kbit/s. Bén mirc nay dugc CCITT
(hién nay doi tén thanh ITU-T) chap nhan lam cac tdc do bit tiéu chuan qudc té. Mirc thir nim c6
tdc do bit bang 564992 kbit/s va bao gdm 7680 kénh.

(2) Tiéu chudn Bic My

Tiéu chuan Bic My gdm 5 mirc. Toc d6 bit ciia mirc thir nhit bang 1544 kbit/s, dugc hinh
thanh tir thiét bi ghép kénh PCM-24 hoic tir tong dai dién tir s va c6 24 kénh. Ghép bdn ludng sd
murc thir nhat duge tdc d6 bit mire hai 1a 6312 kbit/s va gdm c6 96 kénh. Mirc thit ba c6 téc do bit
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13 44736 kbit/s 1a két qua ctia ghép bay ludng sé mirc hai va bao gdm 672 kénh. Ba muc nay duoc
ITU-T chip nhan 1am tiéu chuan qubc té. Mt thi tur c6 duge bang cach ghép sau ludng s6 mirc
ba, tbc @0 bit bang 274176 kbit/s va bao gdbm 4032 kénh. Mirc thir nam 13 két qua cta ghép hai
ludng s6 muc bon dé nhan dugce 8064 kénh va tde do bit 1a 560160 kbit/s.

(3) Tiéu chuin Nhit Bin

Hai murc ddu tién hoan toan giéng tiéu chuin Bic My. Mic tht ba dugc hinh thanh tir
ghép nam ludng s6 murc hai, duoc tée d6 bit 1a 32064 kbit/s va 480 kénh. Ba muc dau tién nay da
dugc ITU-T chip nhan. Ghép ba ludng s6 muc ba duge ludng sé mirc bon véi tde do bit bang
97728 kbit/s, 1440 kénh. Mirc cudi cing ghép bdn ludng sé mirc bdn dé nhan duge 5760 kénh va
tdc do bit bang 400352 kbit/s.

2.3.2. Ky thuit ghép kénh PDH
2.3.2.1. So dé khoi by ghép kénh PDH

Nhu di trinh bay trong muc 2.2.1, theo tiéu chuan chau Au, & ca ndam mirc khi ghép bbn
ludng vao s& duge mot ludng ra. Vi vy so dd khdi tong quat ctia bd ghép kénh PDH nhu hinh 2.5.

| o i la
¢ | - - My i
Ludng nhanh' 1 Tach DH " i
| fan for !
R ] v |
| Khdi so i
! pha ! £,
! - — | Khoi
D »| Khdi diéu | b ehép |—»
5 » khién chén ; xen
2a|  bit
Ludng nhanh 2 SE—I
< > 3a
Ludng nhanh 3 3b
. . 4a
Ludng nhanh 4 4b
1 ZT 3T 4T
Khoi
TX » TX bB

Hinh 2.5- So d khdi bo ghép PDH

MGdi ludng str dung riéng mot s khdi nhu: bo nhé dan hoi (M), khéi tach dong ho (PH),
khéi so pha va khéi didu khién chén. Cac khéi dung chung gém c6: khéi tao xung dong bod
(TXDB), khdi tao xung (TX) va khéi ghép xen bit.

Lu@)ng nhanh duogc dua t6i bo nhé dan hdi va dua vao khdi tach déng hd dé tao ra tan sd
diéu khién ghi fg. Cr mdi mot xung diéu khién ghi tac dong vao M; thi mét bit cta ludng nhanh
dugc ghi vao mot 6 nhd. Cac bit di ghi s& duoc doc 1ay ra theo ddng hd diéu khién doc fp, dua
vao nguyén tdc mot bit diéu khién doc tac dong vao M, thi mot bit dugc léy ra. Day bit dau ra bd
nhé di vao khéi ghép. Day xung diéu khién ghi va diéu khién doc di t6i khdi so pha. Can ctr vao
d6 1éch pha (1éch thoi gian) giita hai ddy xung nay ma dau ra khéi so pha xuét hién xung duong
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hay am. Nhan duoc xung duong, khdi diéu khién chén phat 1énh chén dwong va nhan duoc xung
am s& phat 1énh chén am. Khéi ghép xen bit tién hanh chén xung theo 1énh diéu khién. Ngoai diy
bit ctia bon ludng vao con cé xung ddng bo tir khdi tao xung ddng bd va cac bit bao hiéu (khong
thé hién trong hinh v&) déu dugc dua vao khdi ghép dé ghép xen bit tao thanh ludng ra. Hoat dong
ghép xen bit, so pha va hoat dong chén dugc gidi thi€u trong cac phﬁn sau.

Phia thu tién hanh tach kénh theo trinh tu nguoc lai véi qua trinh ghép. Trudc tién tach
xung dong bo va tach dong hd tir ddy bit thu duoc. Xung dong bd lam gdc thoi gian tach céac bit
clia cac ludng thanh phan, xung dong hod dugc sir dung dé didu khién bo tao xung thu. Diy xung
kénh ctia moi luéng duoc tach riéng bié€t va cac tor ma tam bit lan luot duge gidi ma va dan tré
thanh ddy xung luong tir nhu phia phat. B loc thap khoi phuc tin hiéu analog tir ddy xung lugng
tu.
2.3.2.2. Phwong phap ghép xen bit

Qua trinh ghép xen bit dugc minh hoa tai hinh 2.6.

EI#T
| ——————————————————————— || » t

Ei#2

E]#3%z§% _______________________________ % >t

E|#4T
%? ____________________________ 7/

XDB
t
T=125us

k AR BE

|« Tu >

Hinh 2.6- Ghép xen bit bén ludng E, thanh ludng E,

Gia thiét ghép bon ludng muc 1 thanh ludng mic 2. Trude khi ghép s liéu cac ludng,
phai ghép mot xung hodc mot nhém xung dong bd khung. Sau xung dong bo khung 1 bit thir nhat
cla luéng E,#1, bit tht nhét cta luéng E#2, bit tht nhét cta luf)ng E#3, bit thtt nhét cta luéng
E,# 4. Tiép d6 ghép cac bit thir hai cua cac ludng vio theo trinh ty nhu ghép cac bit thir nhat. Ct
tiép tuc ghép nhu vdy cho hét cac bit ciia bon ludng vao trong chu ky ghép Tgu. Ghép xung dong
bd khung trude khi ghép tiép cac bit s6 liéu ciia bon ludng nhanh.

B ghép phai sip xép cac bit sat lai voi nhau va con phai hinh thanh céc bit c6 do rong bé
hon dé trong mét chu ky ghép Ten ngoai xung dong bd va cac bit phu khac phai chira hét cac bit
ctia bon ludng nhanh. Vi vy tdc do bit ludng ra ludn ludn 16n hon tdc d6 bit tong cua bdn ludng
vao. Thoi han cta chu ky ghép Ty phu thudce vao cap ghép.
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Trong qua trinh ghép xen bit co thé xay ra trudng hop truot bit. Nguyén nhan cua hién
tugng nay 1a do dong hd tach tir ludng vao co tan sé khac véi tan s6 ctia ddng hd nodi (hinh 2.7).

Néu tan s déng hd nodi tai bé hon tan sd xung dinh thoi chia trong luf)ng vao thi mot bit
trong bo nhd dan hodi duoc doc hai lan, nhung 1an sau 1a doc khdng nén giam téc do bit dau ra.
Nguoc lai, néu tan sb déng hd noi tai 16n hon tan sb xung dinh thoi chura trong luéng vao thi mot
s6 bit dugc doc thém nén 1am tang tdc do bit cua luéng ra. Tang thém hoac giam s6 bit dau ra bo
nhd dém cé quan hé dén truot. Trong thuc té c6 hai dang truot, do6 1a truot diéu khién duoc va
truot khong diéu khién duge. Truot didu khién duoc co nghia 1a diéu khién dugc pham vi tang
hoac giam s bit, chéng han trugt mot octet hodc mot khung. Trugt khong diéu khién dugce 1a do
1éch dinh thoi va do d6 khong diéu khién dugce pham vi ting hodc giam s bit. Néu pham vi 1éch
tan s gitra ddng hd noi tai va tan sé ludng bit vao duy tri & pham vi 10° va tan sé ldy mau bang 8
kHz thi truot c6 thé xay ra sau mdi quing thoi gian 1a 34 gio. Tang thém dung luwong bd nhé dan
hdi s& han ché truot khong diéu khién dugc nhd chuyén thoi diém truot dén khoang giita hai khoi
sb liéu. Bién phap quan trong dé han ché truot 1a 6n dinh tan sb bo tao Xung cua cac nut trong
mang thong tin PDH.

Doc khong (giam) Poc thém (tang)
Luongvaolllllillll
bd nhé

A \
\ N \ 3
\

\

\

\ ‘ \ AN \

MR | 3l |
Luong dau ra I ”“ L1 I . I " | " | | | ¢
bonhs ) X Thiéu bit b) Thira bit

a) Tan s6 dong ho noi tai 16n hon tan s ludng vao
b) Tan so6 dong ho ndi tai nho hon tan so luong vao
Hinh 2.7- Hién tugng truot bit

i ---
——p -~
——-
—-

y

—

2.3.2.3. Ky thudt cheén trong PDH

(1) Khai niém

T hinh 2.7b biét dugc trong truong hop tan sé (nghich dao cia chu ky) déng hd ndi cua
bd ghép nho hon tan sb cua ludng nhanh thi mot s bit tin bi danh mét tai dau ra (do gan trung
thoi diém xuét hién v6i xung doc trude). Vi vy dé bao toan thong tin ciia ludng nhanh, can tai tao
céc bit bi mat nay cua ludng bit ddu ra bd ghép va ghép chung vao mét vi tri da quy dinh trong
khung. Hoat dong nhu vay goi la chén am.

Trai lai, trong truong hop tin s6 dong hd ndi ctia bd ghép 16n hon tan s6 ludng nhanh nhu
hinh 2.7a thi mét s 1an doc khong lam giam tdc do bit luéng ra. Pé dam bao tdc do bit dinh murc,
can bo sung mot sd bit khong mang tin va ghép vao vi tri da quy dinh trong khung. Nhu vay goi 1a
chén duong.

(2) Chen duong

B6 ghép kénh PDH phai nhan biét duoc thoi diém cé xung doc nhung khong ¢ xung dau
ra bo nhé dan hoi, déng thoi phai dém duoc sb bit khéng mang tin can bd sung vao luéng ra bo
nhé nay trong mot don vi thoi gian. Yéu cu thir nhat dugc thyc hién nhd khdi so pha va yéu cau
thtr hai do bd dém dam nhiém.
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Pau vao khéi so pha co ca diy bit diéu khién ghi dugc tach ra tir ludng bit thu va day bit
diéu khién doc 13y tir ddng hd ndi (xem hinh 2.5). Khéi so pha theo di mirc d6 1éch pha (léch thoi
gian) giita day bit ghi va day bit doc va nhan biét quy luat bién thién nay cta léch pha dé xac nhan
thoi diém thiéu bit trong ludng ra bd nhd dan hoi. Tir hinh 2.7b cho biét 1éch pha giira hai diy bit
ghi va doc gidm dan tur gia tri cuc dai dén gia tri cuc tiéu va sau thoi diém dich pha cuc tiéu ding
mot chu ky cuia ddy bit doc s& xuat hién thoi diém chén dwong. Tai thoi diém d6 dau ra khdi so
pha c6 mot xung dwong dua t6i khdi dicu khién chén, khdi nay phat 1énh diéu khién chén duong.
Nhan duoc 1énh chén duong, khdi ghép xen bit chén mot bit khong mang tin vao vi tri quy dinh
ctia khung sau. Con néu khong chén duong thi vi tri bit chén duong 12 bit tin.

Lénh diéu khién chén duong hodc khong chén ciing chinh 1a thong bao chuyén t6i phia
thu. Nhan duoc thong bao ndy, may thu xo4 bit chén dwong trudc khi giai ma. Lénh diéu khién
chén duong trong khung chi str dung chén duong 1a 111 duoc ghép vao khung hién tai. Déi véi
khung sir dung chén dwong va chén 4m thi 1énh diéu khién chén dwong 1a 111 111. Trong dé, ba
bit 111 trude duoc ghép vao khung hién tai va ba bit 111 sau ghép vao khung tiép theo.

(3) Chén am

Ciing nhu truong hop chén duong, bd ghép kénh PDH phai nhan biét thoi diém ma mot
bit doc tac dong vao bo nhd dan hoi 14y ra hai bit gan trung nhau. Néu khong c6 giai phap gi dic
biét thi bit doc thém trong cip bit nay s& bi mat va do d6 mat thong tin. Vi vy mdi lan doc thém
12 mot 1an xay ra chén am.Khdi so pha can cir vao léch pha gitra ddy bit ghi va day bit doc dé biét
dugc thoi diém chén am. Tir hinh 2.7b biét dugc léch pha ting dan tir gia tri cuc tiéu dén gia tri
cuc dai. Tai thoi diém léch pha dat gia tri cuc dai, m0t xung am xuét hién tai dau ra khéi so pha,
di toi khdi diéu khién chén va khéi nay phét 1énh chén 4m. Nhan duoc 1énh nay, khdi ghép xen bit
ghép mot bit mang thong tin cua bit doc ra sau (0 hodc 1) vao vi tri dd quy dinh trong khung tiép
theo. May thu nhan duoc thong bao chén am, tién hanh tich bit chén 4m dé xir Iy nhu cac bit
thong tin khac. Lénh diéu khién chén am gdm 000 000. Trong d6 ba bit 000 trude duoc ghép vao
khung hién tai va ba bit 000 sau ghép vao khung tiép theo.

(4) Khong chen

Déi v6i khung chi sir dung chén durong, khi khong chén thi cac bit didu khién chén 1a 000
dugc ghép vao khung hién tai; trong trrong hop nay cac bit chén 13 cac bit tin 14y tir cac ludng
nhanh. DPéi v6i khung sir dung chén duong va chén am thi thi 1énh diéu khién khong chén 1a
111000, trong d6 ba bit 111 ghép vao khung hién tai va ba bit 000 ghép vao khung tiép theo. Nhan
dugc 1énh khong chen, bo ghép cai dat bit chén duong 1a bit tin va bit chén am la bit khong mang
tin.

2.3.3. Ciu tric khung PDH dién hinh
2.3.3.1. Ciu triic khung bj ghép 2/8

Bo ghép nay ghép bon ludng nhanh 2048 kbit/s + 50 ppm thanh ludng s6 mic 2 ¢o toc do
bit 8448 kbit/s = 30ppm. Cau truc khung trong truong hop chi st dung chen duong nhu hinh 2.8.

CAu tric khung bo ghép 2/8 khi sir dung chén duwong, chén 4m va khong chén nhu hinh
2.9.

Trong khung ghép céc bit kénh nghiép vu 32 kbit/s két ndi giita hai bd ghép dau cubi 1a
két qua cua didu ché delta thich tmg (ADMo). Bit thtr tu trong phan khung 3 ghép bit goi chudng
ctia kénh dich vu. Bén bit du tién cta cac PK2, 3, 4 ghép céc bit didu khién chén. Bit thir 5 dén
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bit thir 8 ctia phan khung 4 ghép bdn bit chén am. Bit thir 9 dén bit thir 12 ctia phan khung 4 ghép
bbn bit chén duong.

Tk = 848 bit = 100,4 ps
D — PK1 »,4 PK2 ;4 .............. PK 3 ,,4 .................... PK4 - >
12 200 4 208 208 414 204

Céc bit diéu khién chén

Céc bii chen duong

1111010000 b1 by,

Pong b(f)fkhung “Bit du trit
Canh bao mit dong bo khung

Hinh 2.8- Céu trac khung bo ghép 2/8 sir dung chén duong va khong chén

< Tk = 1056 bit =125 ps >
2 R— PK1 e Pig PK2 - S — PK3 DigdE PK4 b
8 256 414 256 41 4 256 41414 252

y z 0 S

e 10" Céc bit dicu

Db khién chen ~ Cac bit chén ém

ong b0 KIS Kenh dich vu 32 kbit/s AR
D T Céc bit chén duong

u tru.- P . ' N
i Kénh dich vy chuong

Canh bao mat dong bo khung
Hinh 2.9- Céu trac khung bo ghép 2/8 khi sir dung chén duong, chén am va khong chén

Tir hinh 2.9 kiém tra lai nhitng van dé da phén tich d6i v6i khung cia bo ghép 2/8 khi
chén am, chén duong va khong chen.

Téc d6 bit dinh mirc tong cta bon ludng nhanh la:

Vy=2048. 10° x 4 = 8192. 10 * bit/s 2.1)

Khi khong chén am va ciing khong cheén duong thi cac bit 5 + 8 ctia phan khung 4 1a cac
bit khong mang tin, cac bit 9 + 12 ctia phan khung 4 1a cac bit tin. Vay tong so bit cua 4 luong
nhanh ghép trong khung khi ca bon luong khong chen la:

Ts =256 bit x 3 + 252 + 4 bit= 1024 bit / khung
Tdc d6 bit truyén cac bit tin ciia khung khi ca bon ludng khong chén 1a:
Viruyén = 1024 bit / khung x 8. 10° khung / s = 8192. 10° bit/s (2.2)

Két qua cua cac biéu thirc (2.1) va (2.2) nhu nhau, vay viéc quy dinh vi tri cic bit trén day
hoan toan hop ly.

Khi ca bon ludng déu chén duong thi cac bit 5 + 12 ciia phan khung 4 1a cac bit khong

mang tin.
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Vay tong sb bit tin cia bén ludng nhanh ghép xen bit trong khung khi chén duong 1a:
Ty = 256 bit x 3 + 252 bit = 1020 bit / khung
Khi ca bn ludng déu chén am thi cac bit 5+ 12 ctia phan khung 4 13 cac bit tin.
Viy tong sd bit tin ghép xen bit trong khung khi ca bon ludng déu chén am la:
T()=256 bit x 3 + 252 bit + 4 bit + 4 bit = 1028 bit / khung.

Can cha ¥ 1a cac ludng nhanh hoat dong doc lap voi nhau nén cé thé ludng nay chén
nhung ludng khac khong chén.

2.3.3.2. Ciiu tritc khung bj ghép 8/34

B0 ghép 8/34 c6 hai kiéu cdu tric khung. Kiéu cdu trac khung thtr nhét st dung chén
duong va khong chén. Kiéu cdu trac khung thtr hai sitr dung chén duong, chén 4m va khong chén.
B ghép nay ghép bon ludng nhanh 8448 kbit/s + 30 ppm thanh ludng mirc ba 34368 kbit/s + 20
ppm. Cau triic khung khi sir dung chén dwong va khong chén nhu hinh 2.10.

Téng s6 bit trong khung bang 1536 bit va duoc chia lam 4 phan khung. Cac bit diéu khién
chén ghép vao dau cic phan khung thir hai, thir ba va thir tr cia khung hién tai. Cac bit chén
duong ghép vao vi tri bit thtr 5 va bit tht 8 cia PK4. Lénh diéu khién chén duong ciia moi luéng
nhanh gém 3 bit 111 va khong chén 1 000. Ludng nao c6 yéu cau chén duong thi chén mét bit
khong mang tin vao vi tri bit danh riéng cho minh tai vi tri bit thit 5 + 8 trong PK4. Khi khong
chén thi bit chén dugc thay bang bit thong tin 1iy tir ludng nhanh 4y.

Tx= 1536 bit =449 us
P — PKI .................. > PK2 ............. S R— PK3 .............. ST E—— PK4 ............. »
1011 |1 372 4 380 4 380 414 376
‘ T ‘ -

Y« i o P — |
............ ooyt Canh bao mat Céc bit chén duong
‘dong bo khung

Podng bo khung
Hinh 2.10- C4u tric khung bo ghép 8/34 st dung chén dwong

CAu triic khung 8/34 khi str dung chén duwong, chén am va khong chén nhu hinh 2.11.

< Tk = 2148bit = 62,5 ps >
[ p— PK1 i PK2 S m— PK3 e
12 704 4141 4 704 414144 700
.......... * e
111110100000 Céc bit diéu khién Cheﬁustrﬁ iCéac bit chen duong
Dong bo khung . 44t dich vu Cic bit chén am

Hinh 2.11- C4u trac khung bo ghép 8/34 khi sir dung
chén duong, chén am va khong chén
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Khung bao gdm 2148 bit, c6 thoi han 62,5 ps va duoc chia 1am 3 phéan khung. S bit trong
mdi phan khung 13 716. Hé thong duoc thiét ké dé ghép xen bit 4 ludng nhanh vao cac vi tri bit 13
dén 716 trong phan khung 1 va 2 va vi tri bit 17 dén 716 trong phan khung 3. Tir ma ddng bo
khung 111110100000 (12 bit) chiém vi trf bit 1 dén 12 ciia phan khung 1. Cac bit diéu khién chén
va cac bit dich vu chiém vi tri cac bit 1 dén 4, 9 dén 12 trong phéan khung 2 va 1 dén 4 trong phéan
khung 3. Chén duong duoc chi thi bai tir ma 111 trong hai khung lién tiép. Trong khi d6 chén am
dugc chi thi boi tir ma 000 trong hai khung lién tiép. Chi thi khong chén gom cac bit 111 trong
khung hién tai va cac bit 000 trong khung tiép theo. Cac bit 9 d&én 12 trong phan khung 3 dugc st
dung dé chuyén tai cac bit chén am. Céc bit chén duwong chiém vi tri bit 13 dén 16 ctia phan khung
3. Trong phan khung 2 c6 céac bit 5 va 6 1a cac bit ca kénh dich vu s6 ADMo 32 kbit/s, bit 7 chi
thi canh bao to1 by ghép dau xa, bit 8 1a tin hiéu rung chuong cua kénh dich vu.

2.3.3.3. Céu triic khung bé ghép 34/140

C6 hai loai ciu triic khung: loai thir nhét chi sir dung chén duong, loai thir hai ¢6 ca chén
duong va chén &m. Cu trac khung str dung chén duong nhu hinh 2.12.

C6 hai phuong phép hinh thanh té¢ d6 bit mtc 4. Phuong phap thir nhét sir dung 4 ludng
34368 kbit/s. Phuong phap thir hai ghép truc tiép 16 ludng 8448 kbit/s nhan dwoc ludng muc bon.
Ca hai phuong phap déu sir dung chén duong. Cau triic khung ctia phuong phép ghép thir nhét
duogc thé hién tai hinh 2.12. Khung bao gdm 2928 bit, chia thanh 6 phan khung 488 bit va thoi han
bang 44,9 ps. Trong phan khungl, bit 1 dén 12 truyén tir md dong bd khung 111110100000 (12
bit), bit 13 1a bit canh bao truyén t6i dau xa (bangl khi co canh bao, bang 0 khi khéng c6 canh
bo). Bit 14 dén 16 trong phan khung 1 sir dung cho qudc gia va cai dit bang 1 khi truyén qua
bién gidi qudc gia. Trong cac phan khung 2, 3, 4, 5, 6 1a cac bit diéu khién chén. Khi ¢6 1énh diéu
khién chén 11111 thi chén mot bit khéng mang tin vao vi tri cic bit chén duwong trong khung sau.
Khi khong chén thi truyén 00000 va bit chén trong khung sau 1a bit tin. Cac bit con lai trong cac
phan khung 13 ciia bon ludng nhanh ghép xen bit.

< Tk = 2928 bit = 44,9 us
P — PKI .............. I — PK2 SN R PK3 .......... SO PK4 - P PKS .......... ST — PK6 ......... »

12113472 | 4| 484 4| 484 |4| 484 |4 484 |4|4]| 480

111110100000; Cac bit diéu khién chén

s P ’( . Céc bit Ch‘én duong
bong bo khung SII dung cho quoc gia

Canh bao mat

dong bd khung

Hinh 2.12- Cau triac khung bd ghép 34/140 sir dung chén duong
CAu triic khung bd ghép 34/140 khi sir dung chén duong va chén 4m nhu hinh 2.13.
Céu triic khung nay 1a ciia bo ghép khi ghép 4 ludng mic 3 thanh ludng mirc 4 c6 toc do
bit 139264 kbit/s = 15ppm. Khung c6 2176 bit, thoi han 15,625 ps dugc chia lam 4 phan khung

544 bit. Trong PK1, bit 1 dén bit 10 danh cho tir ma déng bo khung 1111010000, bit 11 kénh dich
vu 32 kbit/s diéu ché Delta thich tmg (ADMo), bit 12 sir dung rung chudng cho kénh dich vu.
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Trong PK2, 3, 4, bit 1 dén bit 4 sir dung cho diéu khién chén. Khi chén dwong cau trac diéu khién
chén 111 dugc truyén trong hai khung lién tiép. Tréi lai, khi chén 4m thi cac bit diéu khién chén 1a
000 truyén trong hai khung lién tiép. Khi khong chén, cac bit diéu khién chén 111 truyén trong
khung hién tai va 000 truyén trong khung sau. Trong PK4, cac bit 5 dén 8 14 c4c bit chén Am mang
tin khi chén va khong mang tin khi khéng chén; cac bit 9 dén 12 mang tin khi khong chén duong
va khong mang tin khi ¢6 chén duong. Céc bit con lai trong khung 13 cia 4 ludng nhanh ghép xen
bit.

< Tk = 2176 bit = 15,625 us >

10 |2 532 4 540 4 540 414 (4 532

Cae bit diéu khién Gpar

11110100005 i, 1., 4 P
...... }.\ ............,.\.....-....... H Cac blt dlCh Vl_l f Céc bit Chén duong
Dong b6 khung Céc bit chén am:

Hinh 2.13- Cau trac khung bo ghép 34 /140 str dung chén duong, chén am va khong chén

2.3.3.4. Ciu tritc khung b ghép 140/565
B6 ghép nay sir dung bon ludng 139264 kbit/s + 15 ppm ghép xen bit dé nhan duoc ludng
mirc 5 ¢6 tdc do bit 564992 kbit/s + 15 ppm. Cau triic khung ctia bd ghép nhu hinh 2.14.

Tk = 2688 bit
<_PK1 ........... ST — PKZ ......... .<PK3.<PK4 .......... Pig PK5 B S PK6 .......... S — PK7 JRONOR S

12 372 |4 380 |4 | 380 |4 | 380 |4 380 |4 380 |44 376

........... A A A A A A

Céc bit diéu khién chén Céic bit canh bo:

111110100000: A ~ .
Dong b0 khung Cac bit chén duong

Hinh 2.14- Ciu trac khung bo ghép 140/565 st dung chén duong va khong chén

Vao nam 1986 da su dung tde do bit 564992 kbit/s ¢ 7680 kénh thoai trén trung ké hodc
hé théng dung lugng cao. Hé thong nay bao gom thiét bi théng tin quang va bo ghép bon ludng
139264 kbit/s ma CMI va chén bit dé tao ra ludng mirc nim 564992 kbit/s. Ludng s6 nay dugc
chuyén thanh ma 5B6B va két hop véi cac bit mao dau dé tao ra tc do bit dudng truyén xap xi
680 Mbit/s trén cap soi quang da mode. Cac bit mao dau bao gém kénh dich vu, diéu khién
chuyén mach bao vé, giam sat v.v. Hé s suy hao cua soi quang da mode khoang 0,6 dB/km tai
bude song 1310 nm nén khoang lip chi dat dugc 30 km. it 1au sau soi quang don mode xuit hién
va da st dung téc d6 bit mirc nam nay dé t6 chirc mang thong tin quang PDH c6 khoang lip dat
gan 100 km tai budc song 1550 nm.

Khung c6 2688 bit va duoc chia lam 7 phan khung, mdi phan khung 384 bit. Trong qué
trinh ghép chi sir dung chén duong. Lénh diéu khién chén duong ctia mdi ludng nhanh 1a 11111
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duoc truyén tai vi tri bit thi nhat dén th ndm cia PK2 dén PK6. Nhan dugc 1énh nay, bo ghép
chén mot bit khong mang tin vao mét trong bon vi tri tai bit thir 5 dén thr 8 trong phan khung 7
cua khung sau. Khi khong chén, 1énh diéu khién c6 cau trac 00000 nén bit chén dugc thay the bdi
bit tin cua chinh luong nhanh d6. Bon bit dau tién trong PK7 1a cac bit canh bao cua cac ludong
nhanh.
2.4. GHEP KENH SDH
2.4.1. Céc tiéu chuin ghép kénh SDH
2.4.1.1. Cic khuyén nghi ciia ITU-T vé SDH

G.707 Céc toc d6 bit SDH

G.708 Giao dién nit mang SDH

G.709 Cau triic ghép dong bo

G.773 Cac b giao thuc cua giao dién Q

G.774 Mo hinh thong tin quan Iy SDH

G.782 Céc kiéu va cac dic tinh chung cua thiét bi ghép SDH

G.783 Cac dic tinh cua cac khdi chirc ning thiét bi ghép SDH

G.784 Quan ly SDH

G.803 Cau trac mang truyén dan dwa vao SDH

G.957 Céc giao dién quang cua thiét bi va hé thdng lién quan dén SDH

G.958 Cac hé thong sb SDH sir dung cho cap soi quang

2.4.1.2. Téc dé bit ciia SDH
Mang SDH 14 mang dong bo, trong d6 mdi phan tir mang st dung tin hiéu dong bo duoc
cung cap tor mot nguon dong ho chuan quoc gia. Theo khuyén nghi G.707/Y.1322 thi toc do bit
phan cap SDH c¢6 6 mtc. Muc 0 c6 toc do bit 1a 51, 84 Mbit/s. Mtric 1 ¢6 toc do bit 1a 155,52
Mbit/s. Toc do bit cac mirc cao la boi sO nguyén cua toc do bit mic 1. Sdu muc toc do bit bao
gom:
STM-0 = 51,840 Mbit/s
STM-1  =155,520 Mbit/s
STM-4 =622,08 Mbit/s
STM- 16 =2048,32 Mbit/s
STM- 64 =9953,28 Mbit/s
STM- 256 = 39813,120 Mbit/s
Céc ludng nhanh PDH dau vao thiét bj ghép SDH duge ITU-T chdp nhan gom co:
- Theo tiéu chuan chau Au: 2,048 Mbit/s; 8,448 Mbit/s; 34,368 Mbit/s va 139,264 Mbit/s.
- Theo tiéu chuan Bic My: 1,544 Mbit/s; 6,312 Mbit/s va 44,376 Mbit/s.

2.4.1.3. Quy dinh vé conteno do (VC)

Tin hiéu ludng nhanh PDH dua dén thiét bi ghép SDH trong khoang thoi gian 125 s
duoc chira trong mdt hdp cé dung lugng nhét dinh va gfm nhan chi rd trong hop chira loai tin hi¢u
ludng nhanh nao, hop nhu vay goi 1a conteno 0. Co hai loai conteno 4o: conteno 4o mirc thap
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VC-11, VC-12, VC-2 va conteno 40 muc cao VC-3, VC-4. Ngoai cac conteno 4o, khuyén nghi
G.707/Y.1322 con quy dinh céc loai conteno a0 két chudi nhu: VC-4-4c, VC-4-16¢, VC-4-64¢ va
VC-4-256¢. Toc do bit téng va tbe do bit tai trong cua cac conteno ao don va két chudi duogc liét
ké nhu bang 2.1.

Bang 2.1- Dung lugng cac VC-n

Loai VC-n | Tdc d6 bit tong (kbit/s) | Toc do bit cua tai trong (kbit/s)
VC-11 1664 1600

VC-12 2240 2176

VC-2 6848 6784

VC-3 48960 48384

VC-4 150336 149760

VC-4-4¢ 601344 599040

VC-4-16¢ 2405376 2396160

VC-4-64c 9621504 9584640
VC-4-256¢ 38486016 38338560

2.4.1.4.Quy dinh vé dwong, tuyén va doan

Khi tim hiéu thiét bi cling nhu cdu triic va hoat dong ctia mang SDH ¢6 lién quan dén khai
niém vé duong, tuyén va doan nhu biéu thi trén hinh 2.15, vi vay trong muc nay trinh bay cac quy
dinh do.

(1) Boan (section)

C6 hai loai doan, d6 13 doan ghép va doan lap. Poan ghép 13 moi truong truyén din giita
hai tram ghép kénh ké tiép nhau, trong d6 mot tram tao ra tin hiéu STM-N va tram kia két cudi tin
hi¢u STM-N nay. Poan 1ap 1a bo phan truyén dan giira hai tram lip ké tiép nhau, hoac gitta tram
lap va tram ghép kénh ké tiép.

(2) Tuyén (Path)

Tuyén 14 bo phan truyén dan duoc tinh tir diém nhap vao mdt tin hiéu duge hinh thanh boi
conteno a0 (VC) dén diém tach ra chinh tin hiéu dy. C6 hai loai tuyén, d6 13 tuyén mtc thap lién
quan dén tin hiéu VC-11, VC-12, VC-2 va tuyén mirc cao lién quan dén tin hiéu VC-3 va VC-4.

(3) Puong (Line) 13 tAp hop cua tit ca cac tuyén cia hé thong dé truyén dan thong sudt tin
hiéu STM-N.

e Puong (STM-N) =!< Poan ghép =!
vC MUXl REG REG MUX Tuirén M[?f, —
/,j::::::::M::::::::::{:>_<}::::::T':::::;:'-:-_-_-_-_-_-_:T-_—_—_—_—_—_:_ —
Ve oL
 Boantap  Poanlip Tuyen V'CT Tuyén (VC)
ve

Hinh 2.15- M6 hinh xac dinh duong, doan va tuyén
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2.4.2. So' @6 khoi ghép cic ludng PDH vao khung STM-N
2.4.2.1. So dé khoi by ghép kénh SDH
So d6 khdibd ghép kénh SDH nhu hinh 2.16.

XN X1 < 139,264
STM-N 4—‘ AUG AU-4 VC-4 C-4 Mbit/s
x3 x1
x3 TUG-3]<— TU-3 «— vC3 [e—
“ k 44,736 Mbit/s
STM-0 [« x1 AU-3 fe— V(-3 |8 C3 | 34,368 Mbit/s
TU-2 VC-2 [« Cc-2 | 6,312 Mbit/s
TU-12[¢«—VC-12 C-12 | 2,048 Mbit/s
Chu thich: %
TU-11 VC-11 C-11 | 1,544 Mbit/s
Xu ly con tro

Puong ghép cac ludng nhanh PDH chau Au
N=14,16,64va256
Hinh 2.16- So d6 khoi thiét bi ghép kénh SDH

2.4.2.2. Chikc ning cdc khéi

Pau vao bd ghép 1a cac ludng nhanh PDH ciia chau Au va Biac My. Cac khdi cta thiét bi
ghép duogc phan thanh cac nhém C-n, VC-n, TU-n, TUG-n, AU-n, AUG va STM-N. Chtic nang
cua cac khoi trong cac nhoém nay la:

(1) C-n: conteno micc n (n=1, 2, 3, 4).

Mtc 1 caa Bic My ky hi¢u C-11 va cua chau Au ky hi¢u C-12. Cac murc con lai c6 mot
chit s0. C-n c6 chtrc nang sap xép luong nhanh PDH tuong rng, don thém céac byte khong mang
tin cho du so byte dinh mutrc ciia khung chuan C-n.

(2) VC-n: conteno 4o mirc n.

VC-n ¢6 chirc ning sap xép tin hiéu C-n, chén thém bit dé chuyén ludng vao cin dong bo
thanh luong ra dong b9, bo sung cac byte mao dau tuyén (VC-n POH).

(3) TU-n: con tro khéi nhanh mirc n (n = 11, 12 va 3).

Con trd khéi nhanh ¢6 chite nang dong chinh téc do bit va téc do khung tin hidu ghép VC-
n murc thap cho phu hgp véi tde do bit cling nhu toc @ khung cia tin hiéu VC-n mirc cao hon.

(4) TUG-n: nhém khéi nhanh mirc n (n =2, 3)

Nhom khdi nhanh ghép xen byte cac tin hiéu TU-n mirc thip thanh khung chuan TUG-2
hodc ghép cac tin hi¢u TUG-2 thanh khung chuan TUG-3. Ciling c6 thé sap x&p tin hi¢u TU-3
thanh khung TUG-3.

(5) AU-n: con tro khi quan ly mic n (n = 3, 4).

Con tro khéi quan 1y ddng chinh tdc d6 bit va téc do khung ciia tin hi¢u ghép VC-3 hoic
VC-4 cho phu hop véi toc do bit va toéc dd khung cua tin hiéu AUG.

(6) STM-N: modun truyén din dong b mirc N (N = 1, 4, 16, 64 va 256).

STM-N ghép xen byte N tin hiéu AUG, mao dau doan va con tro khbi quan Iy AU-n thanh
khung STM-N.
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2.4.3. Qua trinh ghép cac luong nhanh PDH vao khung STM-1

Trong SDH, khung cua tit ca cac mirc ghép déu c6 9 hang va thoi han 1a 125 ps, s6 cot
nhiéu hay it 12 phu thudc vao dung lugng byte trong khung nhiéu hay it.

Khung STM-1 ¢6 cu trac nhu hinh 2.17.

< 270 cot >
< 9 cdt e 261 cot >
RSOH T
AU-4 PTR Tai trong 9 hang
MSOH l

Hinh 2.17- C4u triic khung STM-1

Khung STM-1 ¢6 9 hang x 270 cot. Khai niém cot dong nhat voi khai niém byte (8 bit).
Khung bao gém 4 phﬁn: mao dau doan lap (RSOH) chiém 3 hang va 9 cdt, mao dau doan ghép
(MSOH) chiém 5 hang va 9 cot. Con tr6 AU-4, ky hiéu 1a AU-4 PTR ghép vao hang 4, cot 1 dén
¢t 9. Phan tai trong danh dé ghép tin hiéu VC-4 ¢6 261 ¢t va 9 hang.

Téng sb byte trong khung STM-1 = 270 byte x 9 = 2430 byte.

Téc do bit truyén cia khung STM-1: STM-1 = 8 bit / byte x2430 byte /khung x 8.10°
khung/s = 155,52 Mbit/s. Day chinh 1a téc d6 bit mirc 1 ciia SDH.

Trong muc nay chi trinh bay ghép cac ludng nhanh PDH cua chau Au vao khung STM-1.
Mubn tao thanh khung STM-1 ¢6 thé 4p dung mét s6 phuong phap sau déy:

(1) Ghép mot ludng nhanh 139,264 Mbit/s;

(2) Ghép 3 ludng nhanh 34,368 Mbit/s;

(3) Ghép 63 ludng nhanh 2,048 Mbit/s;

(4) Ghép 1 ludng nhanh 34,368 Mbit/s va 42 ludng nhanh 2,048 Mbit/s;
(5) Ghép 2 ludng nhanh 34,368 Mbit/s va 21 ludng nhanh 2,048 Mbit/s.

2.4.3.1. Sip xép cdc luong nhdanh 139,264 Mbit/s vao khung STM-1

(1) Sap xép ludng nhanh 139,264 Mbit/s vao khung VC-4

Trudc hét kh6i C-4 chuyén doi ma ba muc cua ludng nhanh thanh ma hai mic va chuyén
giao cho khoi VC-4. Bé ¢6 thé bien luong nhanh can dong bg thanh ludong dong bd theo dong ho
cua thiét bi SDH, khoi VC-4 can tién hanh cheén am. Cot thir nhat cua khung VC-4 ghép 9 byte
VC-POH, con lai 260 cot dugc chia thanh 20 khoi, moi khoi 13 byte nhu bi€u thi trén hinh 2.18.

Moi hang ctia khung VC-4 c6 260 byte nhu hinh 2.18b, ghép cac loai bit nhur sau:

130 bit d6n khéng mang tin (R); 10 bit mao dau (O); 5 bit diéu khién chén (C); 1 bit chén
S; va (241 byte + 6 bit) tin 1.

S6 luong byte I ma ludng nhanh 139,264 Mbit/s cung cip cho khung VC-4 trong thoi han
125 ps dugc xac dinh nhu sau:
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Brs = 139264.10°

bit : 8 bit : 8.10° =2176 byte (2.3)

S byte tin I di sdp xép c¢b dinh trong khung VC-4 1a:
By = (241 byte + 6 bit) x 9 = 2169 byte + 6 byte + 6 bit =2175 byte + 6 bit. (2.4)

So sanh céc biéu thirc (2.3) va (2.4) thdy rang ludng nhanh E4 cung cp cho khung VC-4
nhiéu hon 2 bit I so v6i sé luong bit I ghép ¢ dinh trong khung nay.Vi vdy phai tién hanh chén
bit va day 1a chén 4m. 2 bit chén am nay dugc chén vao 2 hang cia khung VC-4. Hang nao can
chén thi 1énh diéu khién chén am dugc cai dit trong 5 bit diéu khién CCCCC = 11111 va bit chén
S cua ciia dong do6 trong khung sau 1a bit tin I. Dong nao khong chén thi ¢6 1énh diéu khién

CCCCC = 00000 va bit S

la bit don khong mang tin.

(2) Ghép khung VC-4 vao khung STM-1

Sau khi di sip xép khung VC-4 thi khung ndy duoc ghép vao phan tai trong ctia khung
STM-1 nhu hinh 2.18a. Khéi STM-1 ghép thém cac byte mao dau SOH va cac byte con tro AU-4

dé hinh thanh khung STM-1 hoan chinh.

RSOH

STM-1

A 4

<«

1_y1b te 20 khbi 13 byte

PTR

11 X

MSOH

B3
C2
Gl 9 hang
F2

— 1|

H4
F3
K3
NI v

A
1—Vc-4 POH g 13 byte

POH

b) |

v| os1 |v| 961 [x| 961 [v] 961 |z] oe1

Chu thich: I bit tin W=IIIIIIII

O-maioddiu X =CRRRRROO
C-diéukhiénchén Y =RRRRRRRR
S- bit chén Z =11IT11ISR

R- bit don

Hinh 2.18- Sap xép luéng nhanh 139,264 Mbit/s vao VC-4

2.4.3.2. Sip xép luong nhdanh 34,368 Mbit/s vio khung STM-1
(1) Sap xép ludng nhanh 34,368 Mbit/s vao khung VC-3
Qua trinh sép xép duoc thé hién tai hinh 2.19.
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Trude hét mdi khdi C-3 chuyén d6i tin hiéu xung ba muc 34,368 Mbit/s thanh hai mirc va
chuyén giao cho khéi VC-3. Khéi VC-3 chuyén ludng nhanh can dong bo 34,368 Mbit/s thanh
ludng dong bo bang cach sir dung chén duong va chén am. Khung VC-3 ¢6 85 cot x 9 hang, trong
do6 cot dau tién 1a VC-3 POH ¢6 cau trac nhu VC-4 POH. Chia khung VC-3 thanh 3 phan khung
T1, T2 va T3, mdi phan khung chiém 3 hang nhu hinh 2.19a va duoc cu thé hoa nhu hinh 2.19b.

Trong mdi phan khung co:

(71 byte + 5 bit) don ¢b dinh R; 5 bit C1 va 5 bit C2; mdt bit S1 va mot bit S2; (178 byte
+ 7 bit) tin L.
Sé byte khi tde do luéng nhanh E3 dat dinh muc 34,368 Mbit/s cung cép cho mot phan
khung la:

B =34368.10°bit : 8 : 8.10° /3 = 179 byte.

Trong thoi gian tbe do luéng nhanh E3 dat dinh murc thi S1 1a bit don, S2 1a bit I va
CICICICIC1= 00000, C2C2C2C2C2 = 00000.

2.5)

J1 i
B3 T1 3 hang
C2 v
Gl !
F2 T2 3 hang
H4
F3 T
K3 T3 3 hang
NI v
A
—VC-3 POH 2)
Bx8I| A Bx8I X Bx8If X Bx8]] 381 X Bx8I X 381 X Bx8 X Bx8Y X|C 81| A B8 8N AP *8 X B8 <8I A B8 X Bx8I| X Bx8If X Bx8I| X|C[3x8]]
38| AB*8If AB*8I| A3 %81 XBXSI 381 AB X8| A3 >8I A3 %8]] CX3>§8[ 38| A8 APB 81| A[3%81 ><3><8I B8 APB*8I| AP *8I 3)(8’1 CP=8]]
BxSIYA B8 XBx8I| X|3%8]] x3x81 381 X8I X Bx8I| XBxS XIC|X3x8]] B X8I AP <8I AP x8 X381} XSXSI 3x8I) X381 3)(‘81 3>(8/l x/,,
\\\\ \\\ N . ,,, . , ,,//,,/ :
b) T
4 e ~ AFGREN . e L7 ’
Chu thich RN R K '.'
SN e . e 4
~ NN z z ,’ 7 1
N RRRRRRCIC2 | .7 / '
= RRRRRRRR - / !
I bit tin. R bit don [RRRRRRRSI J[ S21111111 ] '
5 v 9
TITTTIITIT

S1bit chén thir nhét, S2 bit chén thi hai
C1 diéu khién bit S1, C2 diéu khién bit S2
Hinh 2.19- Sap xép ludng nhanh 34,368 Mbit/s vao khung VC-3

- Cheén am

Khi tdc d6 ludng nhanh ting 30 ppm thi s6 bit ting thém trong mdi phan khung 1a:

brang = 34368. 10° bit x 30. 10°/8. 10°/3 = 0,4 bit

Co nghia 1a ctr sau 5 phan khung tang thém 2 bit I. Khi d6 ¢6 Iénh CIC1CICIC1 = 11111
de chuyén bit chén am S1 cua hai phan khung sau tir bit don thanh bit I va C2C2C2C2C2 = 00000
deé céac bit S2 gilt nguyén trang thai bit I.

- Chén duong
Chén duong xay ra trong truong hop téc do bit ciia ludng nhanh giam 30 ppm, nghia 1a
trong mdi phan khung giam 0,4 bit va sau 5 phan khung gidm 2 bit. Khi d6 c6 chi thi chén
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CICICICICI= 00000 d& cac bit S trong hai phan khung sau giitr nguyén trang thai 1 cac bit
d6n, con C2C2C2C2C2 = 11111 dé chuyén céc bit I tai bit chén duong S2 cta 2 phan khung sau
thanh cac bit don.

(2) Ghép 3 khung TU-3 vao VC-4

Trinh ty ghép 3 khung TUG-3 vao khung VC-4 nhu hinh 2.20.

Khung TUG-3 c6 86 c¢ot va 3 TUG-3 c6 258 cot. Trong khi do, khung VC-4 c6 261 cot.
Vi vay phai don 18 byte ¢ dinh vao cot thir hai va thir 3 cua khung VC-4. Tur ¢t thtr 4 dén cot
thir 261 danh dé ghép 3 khung TUG-3. Qua trinh ghép xen byte di dit cic byte trong ciing mot
khung TUG-3 vao mét ¢ot ciia khung VC-4. Do d6 tao thanh céac cot A, B, C.

TUG-3 TUG-3 TUG-3
(A) (B) ©)
1 86 ----..7L 86..----7"1 36
1 e e < - el 261
S [S |A|B|C|A B |C | ccomommo . A |B |C

T Pon
VC-4 POH
Hinh 2.20- Ghép 3 khung TUG-3 vao khung VC-4

(3) Ghép 3 VC-3 vao khung STM-1
Trinh tu ghép 3 khung VC-3 vao khung STM-1 nhu hinh 2.21.
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le— 9 > 261 —>|

RSOH T
STM-1| AU-4 PTR R
A V-4 9 hang
MSOH l
AUG | AU-4PTR
A VC-4
—— 86x3+3 =261 cOt ———
HilHI[HI
H2 | {2 [H2
P H3 |13 [H3
vVC-4 3 xVC-3
O
4 HIS[S|s | s |s
x3 «— 86cOt —
H1
H2
H3
TUG-3
A VC-3
S
—  85¢c0t —»
P |
} 0O 9 hang
VC-3 1 c3

Hinh 2.21- Ghép 3 VC-3 vao khung STM-1

Khung C-3 ¢6 84 cot x 9 hang. VC-3 bao gdm C-3 va VC-3 POH, vi vay khung VC-3 ¢6
85 ¢t x 9 hang. Khéi TU-3 ghép cac byte H1 H2 H3 ctia TU-3 PTR vao dau cot thir nhat cta
khung TU-3.

Khéi TUG-3 d6n 6 byte S tao thanh khung TUG-3 ¢6 86 c¢ot x 9 hang. Ba khung TUG-3
ghép vao khung VC-4. Vi 3 khung TUG-3 chi ¢ 258 cot, nén khdi VC-4 don thém 18 byte S vao
cOt thur hai va thur ba, ghép 9 byte VC-4 POH tao thanh khung VC-4 ¢6 261 cdt x 9 dong. Khung
AU-4 va AUG gidng nhau, gdm khung VC-4 va 9 byte AU-4 PTR. Cudi cing, khung AUG ghép
vao khung STM-1.

2.4.3.3. Sip xép 63 luong nhdinh 2,048 Mbit/s vao khung STM-1
(1) Sap xép da khung VC-12 va da khung TU-12
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Trong thdi han 125 us ludng nhanh E1 cung cap cho khdi C-12 34 byte. M&i khung C-12
sir dung mot sd byte mao dau nhu khung VC-n béc cao 1a khong can thiét. Vi vy can phai ghép 4
khung C-12 va b sung thém mot sd byte mao dau vao dau cac khung C-12 dé tao thanh da khung
VC-12. VC-12 POH c6 4 byte (V5, J2, N2 va K4). Cau triic da khung VC-12 nhu hinh 2.22a.
Khéi TU-12 b6 sung vao dau khung thtr nhat, thir hai, thir ba, thir tu ciia da khung VC-12 mot
byte con tro (V1, V2, V3) va V4 1a byte du trit dé tao thanh da khung TU-12 ¢6 4 khung nhu hinh

2.22b.
Da khung VC-12  Pa khung TU-12

s vi [t
35 byte] 36 byte
¥ ‘
2 V2
?
Vs
v
N2 V3
K4 V4
500 ps
500 ps
a) b)

Hinh 2.22- Cau tric da khung VC-12 va TU-12

(2) Ghép 63 ludong nhanh 2,048 Mbit/s vao khung VC-4

Qua trinh ghép 63 ludng nhanh 2,048 Mbit/s vao khung VC-4 duoc minh hoa béi qua
trinh ghép 63 khung TU-12 vao khung VC-4 nhu hinh 2.23.

Chuyén khung TU-12 mét cot, 36 byte thanh khung TU-12 c6 4 c¢ot x 9 hang. Ba khung
TU-12 ghép xen byte thanh khung TUG-2 c6 12 cot x 9 hang, trong khung nay c6 3 byte V. Ghép
7 khung TUG-2 thanh khung TUG-3 ¢6 86 c6t x 9 hang. Trong khung TUG-3 c6 21 byte V.

Tuy nhién, 7 khung TUG-2 chi ¢6 84 cot, vi vay khdi TUG-3 ghép 3 byte NPI va 6 byte
d6n S vao cot thir nhit cua khung TUG-3. Tiép theo ghép 9 byte don S vao cot thir hai. Tir cot thi
ba dén cot 86 danh dé ghép 7 khung TUG-2. NPI 1a 3 byte con tré khong c6 hiéu lyc. Pay 1a cac
byte ¢6 cau triic ¢b dinh va mang dau hiéu riéng dé phia thu phéan biét trudng hop nay véi truong
hop khung TUG-3 ¢6 3 byte TU-3 PTR khi ghép 3 VC-3 vao khung VC-4.
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’ 261 cot

N[P[1 63V |
vCc-4 [P NPT .
o|s|s|N[P|1 |S[S|S 9 hang
A
H
x3
12 x7+2=86cot
N| 21V |
P
TUG-3 s 9 ha
N ang
125 us
x7 .
12 cot
v|v[ V]
9 hang
TUG-2
A 125 ps
x3 4 cot
A
9 hang
TU-12
125 ps

Hinh 2.23- Ghép 63 ludng nhanh 2,048 Mbit/s vao VC-4

Vi 3 byte TU-12 PTR ghép phéan tan trong da khung TU-12 kéo dai trong 500 ps, nén phia
thu ciing mat 500 ps méi cé két qua xir Iy con tro nay. Hinh 2.23 chi minh hoa ghép 63 khung
TU-12 vao khung VC-4. Nhung trong thuc té phai ghép 63 da khung TU-12 vao da khung VC-4.
Vian dé nay duoc trinh bay trong phan sau.

Sau khi hinh thanh khung VC-4, tiép tuc ghép khung VC-4 vao khung AUG va tiép d6
ghép khung AUG vao khung STM-1.Khdi STM-1 ghép thém céc byte mao dau doan lap (RSOH),
mao dau doan ghép (MSOH) va 9 byte con tréo AU-4.

(3) Ghép 7 TUG-2 vao TUG-3

Dé hiéu 15 viéc ghép 7 khung TUG-2 vao khung TUG-3, sir dung hinh 2.24. Trudc hét
ghép 3 khung TU-12 thanh khung TUG-2 va sau d6 ghép 7 khung TUG-2 thanh khung TUG-3.

Ba khung TU-12 ghép xen byte thanh khung TUG-2 c6 12 c¢t. Sau d6 7 khung TUG-2

ghép xen byte vao khung TUG-3. Nhung 7 khung TUG-2 chi ¢6 84 c6t nén khdi TUG-3 don thém
18 byte vao cot thir nhat va thir hai.
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TU-12#1 TU-12#2 TU-12#3
1121314 1({2(3]4 112(3(4
TUG-2 #1 A TUG-2 #7
1 1 1 1 1 | [~ 1 1 1 1
2 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3 3 3
I s = TUG-3 " ode. /5 2 a4 N 86
i - 1 1 [T 1-E-L 0T
2 2 2 2 T2
3 3 3 3 3
S|S 4 4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7 7
Hinh 2.24- Ghép 7 khung TUG-2 vao khung TUG-3
(4) Ghép 63 da khung TU-12 vao da khung VC-4
Hinh 2.25 thé hién viéc ghép 63 da khung TU-12 vao da khung VC-4.
ba khung DPa khung
123----63123----63123=---63123---- &3 TU-12#1 TU-12#63
N[P[1 V1 2 3 4 VI2]3]4 vi2[3]4
P N[P[1
ofs|s s ——
H .
33 34 35 36] 125pus |33 36] 33 36
N[P|1 & 2 3 4 vy2[3[4 vi2[3]4
P N[P[1
ofs|s Nt s D N
H .
33 34 35 36 250ps 33| 6 33 | 136
N[P[1 V3 2 3 4 vi2 ]3[4 V32 [3]4
P N[P[1
ofs|s s ——
H .
33 34 35 36 375us 33| 6 33 | e
N[P[1 V4 2 3 4 v42[3]4 v42[3]4
P N[P[1
ofs|s s ——
H .
53 34 35 36 500ps B3l | 136 33 | |39
< 252 cot=4 x 63 cOt ——————>
261 cot >
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M&i khung VC-4 danh 252 ¢t dé ghép 63 khung TU-12. 63 khung TU-12 ghép vao mot
khung VC-4 ¢6 cung loai byte con tré. Cu thé 1a trong khung VC-4 thir nhat c6 63 byte V1, trong
khung VC-4 thtr hai c6 63 byte V2, trong khung VC-4 thir ba c6 63 byte V3 va trong khung VC-4
thi tu c6 63 byte V4. Diy chit sb trén cing cta hinh v& (123 .....63, 1 2 3 .... 63...) biéu thi ghép
xen byte 63 khung TU-12.

Trinh tu ghép 63 khung TU-12 vao 252 cot (tir cot 10 dén cot 261) cia mdi khung VC-4
nhu sau:

Hang tht nht: 63 byte V, 63 byte thir hai, 63 byte thi 3, 63 byte thir tur.

Hang thir hai: 63 byte thir nim, ..., 63 byte thir tim. Ghép tiép tuc cac byte cua hang thir
ba, tu, nam, sau, bay, tam.

Hang thtr chin: 63 byte thur 33, 63 byte thur 34, 63 byte thir 35 va 63 byte thu 36.

(5) Chén am va chen duong

Trong qué trinh ghép 63 ludng nhanh 2,048 Mbit/s vao khung STM-1 sir dung kiéu sép
xép khong ddng bo dé sap xép cac byte ciia ludng nhanh nay vao da khung VC-12. Kiéu sip xép
nhu vay c6 lién quan dén chén am va chén duong. Véan dé nay duoc giai thich dua vao hinh 2.26.

A V5 T
R
32 byte |35 byte

]

12 T
CIC20000RR
32 byte 35 byte

140 byte
500 ps K | Chi thich
N2 [ R bit don
CIC20000RR| 3 i x
1 by |30 DYte O bit mao dau
Y | C1 didu khién bit chen S1
R C2 diéu khién bit chén S2
C1C2 RRRRR SI T I bit tin
SZIIIIIII35byte
31byte
v R l

Hinh 2.26- Sap xép khong dong bo ludng nhanh E1 vao da khung VC-12

Ttr hinh 2.26 thay rang trong khung VC-12 thi tu chi ghép (31 byte + 7 bit) tin I. Trong
khi d6 ludng nhanh 2,048 Mbit/s cung cip cho khung nay du 32 byte. Vi vay khi ludng nhanh c6
toc dd bit dinh mitc 2,048 Mbit/s thi S1 1a bit don, S2 1a bit tin I. Cau tric c4c bit diéu khién chén
trong truong hop nay 1a CIC1C1 =000 va C2C2C2 = 000. bay 1a truong hgp khong cheén.

- Cheén am

Khi tdc d6 ludng nhanh ting 50 ppm thi s bit ting trong mot da khung 1a:

brang= 2048 .10° bit x 50. 10 : 2. 10° = 0,05 bit.

Sau 20 da khung téc do ludng nhanh ting thém 1 bit. Vi vay phai chén vao da khung sau
(da khung thtr 21) mt bit tin 1. Dé thyc hién cong viéc ndy, trude hét thiét bi cai dat CICIC1 =
111 d& diéu khién chén vao vi tri bit S1 mét bit tin I va C2 C2 C2 =000 dé diéu khién bit S2 giir
nguyén trang thai bit tin 1.

- Chén duong
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Chén duong xay ra trong truong hop ludng nhanh giam tdc do bit 50 ppm. Sb bit giam
trong mot da khung 1 0,05 bit. Sau 20 da khung toc d6 ludng nhanh giam 1 bit. Vay phai chén
vao vi tri S2 ctia da khung thir 21 mot bit khong mang tin. Lénh diéu khién chén dwong gom
CICIC1 =000 d S1 van giit nguyén trang thai bit khong mang tin va C2C2C2 = 111 dé chén 1
bit khong mang tin vao vi tri S2.

Toém lai, S1 14 bit chén am khi C1C1C1 = 111; S2 1a bit chén duong khi C2C2C2 = 111.
Khi khong chén am va cling khong chén duong thi C1C1C1 =000 va C2C2C2 = 000.

2.4.4. Vai tro va hoat dgng cia con tré trong SDH
2.4.4.1. Vi tri, chirc ndang va cdu tao ciia con tré
(1) Vi tri cua con trd
- AU-3 PTR va AU- 4 PTR

Hai loai con tré nay lién quan dén khung AUG. Vi vay 9 byte con trd AU-3 hoic 9 byte
con trd AU-4 ghép vao dong tht tu thude cot 1 dén cot 9 ciia khung AUG (hinh 2.21).

- TU-3 PTR

Con tré TU-3 lién quan dén trudng hop ghép 3 ludng nhanh E3 vao khung VC-4. Vi vay
¢6 3 con tro TU-3. Ba byte TU-3 PTR déu ghép vao hang 1, 2, 3 cua khung VC-4. Nhung TU-3
PTR thir nhat ghép vao cot 4, TU-3 PTR thir hai ghép vao cot 5 va TU-3 PTR thi ba ghép vao cot
6 cua khung VC-4.

-TU-12 PTR

TU-12 PTR lién quan dén da khung TU-12. Ba byte TU-12 PTR ghép vao diu cac khung
1, 2, 3 cua da khung TU-12.

(2) Chtre nang cua con tro

C6 ba loai con trd: con tro khdi quan Iy AU-4, con tro khdi nhanh mirc cao TU-3, va con
tré khdi nhanh mirc thip TU-12. Con tré6 AU-4 duoc sir dung dé dong chinh vi tri khung VC-3
hodac VC-4 trong khung AUG thong qua viéc chi thi dia chi byte J1 cia VC-3 hoac VC-4 trong
khung AUG. Con tré6 TU-3 ¢6 chirc niang dong chinh vi tri cac khung VC-3 trong khung VC-4
thong qua viéc chi thi dia chi byte J1 cua VC-3 trong khung VC-4. Con tré TU-12 ¢6 chirc nang
ddng chinh vi tri da khung VC-12 trong da khung TU-12 thong qua viéc chi thi dia chi byte V5
ctua da khung VC-12 trong da khung TU-12.

(3) C4u tao cua con tro

- Con tro AU-3, AU-4 va TU-3

CAu tao cua céac con tro AU-3 va AU-4 nhu hinh 2.27.

3 byte chén am

HI|Y | Y [H2['1"|'1"|H3|H3|H3] |

| _+m—3 byte chén duong

Y =1001SS11
HI > H2 "1"=11111111

N|N[N|N|S|S|I |D|I |D|I {D|I |DfI |D H1 =NNNN SS ID
k— 10 bit gi trj con tro —| ~ H2 =IDIDIDID
Hinh 2.27- C4u tao cta con tro AU-3 va AU-4

60

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chtic ning cua cac byte AU-4 PTR: Y va "1" 1a cac byte c6 cau triic ¢d dinh; HI, H2 va
H3 1a cac byte dac trung cho hoat dong cua con tro: 4 bit NNNN la co s6 liéu m&i NDF, SS chi thi
loai con tro (AU-3 PTR, AU-4 PTR va TU-3 PTR déu c¢6 SS = 10), 5 bit D d4o gia tri khi chén am
va 5 bit I ddo gia tri khi chén duong. Binh thuong 3 byte H3 khong mang thong tin, khi chén am
cac byte H3 bi xo4 dé ghép vao dé 3 byte tai trong ctia cac ludng nhanh. Ba byte lién sau H3 1a vi
tri chén duong. Chén am va chén dwong s& duoc trinh bay trong phan sau.

Con tro TU-3 chi ¢6 cac byte H1, H2 va H3 giéng H1, H2 va H3 ciia AU-3/AU-4 PTR.

- Con tro TU-12

Con tré6 TU-12 gbém cac byte V1, V2 va V3 tuong duong voi H1, H2 va H3 cua cac con
tro AU-3 va AU-4. Trong d6 V3 la byte chén am. Byte 35 1a byte chén duong.

- C¢ s6 liéu méi

Bit 1 dén bit 4 (N bit) trong con trd mang NDF, cho phép gia tri con tro thay dbi néu su
thay doi d6 1a do tai trong thay d6i. Hoat dong binh thudng dugc chi thi béi tir ma 0110 trong 4
bit N. C& s6 liéu méi NDF dugc chi thi boi dao gia tri 4 bit N thanh 1001. NDF duoc dién giai la
c¢6 kha nang khi c6 tdi thiéu 3 bit phit hop v6i mau 1001. NDF duoc dién giai 1a khong c6 kha
nang khi ¢6 tdi thiéu 3 bit pht hop véi mau 0110.

2.4.4.2. Hoat dong cuia con tro

(1) M¢é dau

Trong chuong I da trinh bay qué trinh sip xép cac luong nhanh PDH vao khung VC-n
turong ung. Do tan s6 dong hd cua hé thdng PDH khong 6n dinh, dan dén toc do bit ludng nhanh
PDH thay di. Vi vay phai sir dung chén bit dé hiéu chinh tc d6 bit ciia cac ludng nhanh cho phu
hop voi tbe d6 bit ciia ddng hd thiét bi SDH. Viéc chén bit 13 hoan toan tu dong va khong lién
quan gi dén hoat dong cta con tré. Tuy nhién, tin s6 dong ho cua cac hé théng SDH ciing khong
khop nhau mdt cach ly tudng. Do d6 khi tao khung tin hi¢u muc cao tir cac khung tin hi¢u muc
thép hon can sir dung chén byte dé hiéu chinh toc do bit va téc do khung cua cac tin hi¢u dau vao
khéi ghép. Hoat dong chén duoc thuc hién dudi sy giam sat cia con tro.

(2) Gia tri con trd

Byte dau tién (J1) cta tin hiéu VC duoc dat vao vi tri ndo trong khung ghép 1a phu thudc
vao thoi diém dén cua nd va J1 cach con tré bao nhiéu nhom byte thi gia tri con tré bang bay
nhiéu. Khoang cach d6 duoce chi thi trong 10 bit gia tri con tré. S6 gia tri ¢6 kha ning ciia mdi con
tré bang 2'° = 1024. Trong thue té, phu thudc vao kich ¢& ctia khung ghép nén pham vi chi thi cia
10 bit gid tri con tro bé hon s gia tri c6 kha niang. S6 luong gia tri thuc té cia cac khung ghép
duoc xac dinh dua vao s6 dia chi cac nhém byte trong khung ghép.

(3) Quy tac tao 1ap con tro

- Khi hoat dong binh thuong, con tré chi thi vi tri bét ddu cua VC-4 trong khung AUG,
hodc vi tri bat diu cia VC-3 trong khung VC-4, hodc vi tri bit diu cua da khung VC-12 trong da
khung TU-12. Tai thoi diém d6 NDF = 0110.

- Gi4 tri con tré chi c6 thé thay ddi theo cac hoat dong dudi day:

e Néu c6 yéu cau chén duong thi gia tri con tro hién tai duoc truyén di sau khi da dao cac
bit I va tiép theo 1a chén cac byte khong mang thong tin vao vi tri cac byte chén dwong. Gia tri con
tro trong khung tiép theo ting mot don vi. Néu gia tri con tro trong khung truée khi chén duong
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dat cuc dai thi gia tri con tré trong khung sau chén duong bang zero. Sau khi chén duong gia tri
con tro khong duoc ting hodc giam t6i thiéu trong ba khung lién tiép.

e Néu co yéu cau chén am thi gia tri con tré hién tai dugc gui di sau khi da dao cac bit D
va tiép theo 13 chén céac byte thong tin vao vi tri cac byte chén am. Gid tri con tro trong khung sau
chén 4m giam mot don vi. Néu gia tri con tro truée khi chén am bang zero thi con tré sau chén am
cai dat toi gia tri cuc dai. Sau khung cheén am, tbi thiéu trong ba khung lién tiép gia tri con trd
khong duoc thay doi.

e Néu sy ddng chinh VC-n thay ddi vi 1y do khac véi quy tic tao 1ap con tro thi gia trj méi
ctia con tro duoc giri di va kém theo NDF = 1001. NDF chi xuét hién trong khung dau tién chira
gia tri mdi cua con tro.

(4) Dién giai con tro tai phia thu

Tom tat quy tic dién gidi con tro:

- Khi hoat dong binh thudng, con tro chi thi diém bét dau ciia VC-4 trong khung AUG,
hoac cua khung VC-3 trong khung VC-4, hodc ctua da khung VC-12 trong da khung TU-12.

- Sy thay ddi bat ky cua gia tri hién tai ctia con tro déu dugc bo qua, trir truong hop gi tri
moi phu hop thu duoc trong ba khung lién tiép hodc théng bao vé ndi dung theo quy tic tao lap
con tro.

- Néu dao da sb cac bit I cua 10 bit gia tri con tro, do 1a chi thi chén duong. Gia tri con tro
tiép theo s& ting mot don vi.

- Néu da sd cac bit D cua tir ma con tro ddo gia tri, do 1a chi thi chén am. Gia tri con trd
tiép theo s& giam mot don vi.

- Néu NDF duoc dién giai 1 ¢6 kha nang thi gia tri con tré lic d6 s& duoc thay thé boi
mot gia tri moi khac, trir khi may thu dang trong trang thai mat con tro.

(5) Banh dia chi cac byte va cdc nhém byte

- Banh dia chi cac nhom byte trong khung AUG

Hinh 2.28 minh hoa céch danh dia chi cdc nhém byte trong khung AUG.

) 261 cot ,

522 608

609 695

696 78)
AU-4PTR [0 —-ommmmmmmm e 86

87 17319 hang

174 260

261 347

348 434

435 521

522 608

609 695

696 782
[AUAPTR[0  —---omoooo oo 36

87 173

Hinh 2.28- Danh dia chi cdc nhom byte trong khung AUG

62

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Téng sé nhom byte trong khung AUG can danh dia chi:
Npc =261 byte x 9 : 3 =783 nhom.
Nhom ba byte thir nhat mang dia chi 0 dit ngay sau H3 va nhom ba byte cudi cing mang
dia chi 782 dt cudi hang thir ba cuia khung tiép theo. Pham vi chi thi cia AU-4 PTR =0 + 782.
- Panh dia chi cac nhom byte trong khung VC-4
So d6 danh dia chi cic nhém byte trong khung VC-4 nhu hinh 2.29.

255 cot >

HI|H1|H1[595 679

H2|H2 |H2|680 764

H3|H3|H3 |0 84

P 85 169
0 170 25419 hang

H|S|S 255 339

340 424

S 1S |S |45 509

510 594

H1|HI1|[H1|595 679

H2 |H2 |H2 |680 764

H3[H3[H3|0 84

Hinh 2.29- Banh dia chi cac nhém byte trong khung VC-4

Téng s6 nhom byte trong khung VC-4 can danh dia chi:
Npc =255 x 9 :3 =765 nhom.

Nhom ba byte thir nhat mang dia chi 0 dit ngay sau H3. Nhom ba byte cudi cting mang
dia chi 764 d3t cubi hang thu hai cua khung VC-4 tiép theo. Pham vi chi thi cia TU-3 PTR =0 +
764.

- Danh dia chi cac byte trong da khung TU-12 (hinh 2.30)

vl |*

105136 byte
139 v

V2
0

34
V3 l«—— Byte ch¢n am
35le—— Byte chen duong

69
V4
70

104] 500 ps
Hinh 2.30- Banh dia chi cac byte trong da khung TU-12

Trong da khung TU-12 c¢6 140 byte danh dé ghép da khung VC-12. Mdi byte mang mot
dja chi va duoc danh s tir 0 dén 139. Byte mang dia chi 0 dit ngay sau byte tht hai ctia con trd

63

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

TU-12, d6 1a V2 va byte cudi cing mang dia chi 139 dat cudi khung TU-12 thi nhét (khung c6
byte con trdé V1). Pham vi chi thi cia TU-12 PTR =0 + 139.

(6) Hoat dong cua con tré AU-4 khi chén duong

- Nguyén nhan

Khi téc d6 khung (s6 khung /s) ciia khung ghép AUG nhanh hon téc d6 khung VC-4 thi
khoi AUG tiép nhén khong du so byte dinh mutrc tr khung VC-4. Vi vay phai chén thém mdt so
byte khong mang tin vao khung AUG.

- Hoat dong

Theo khuyén nghi ctiia ITU-T trong ba khung lién tiép gié tri con tré khong duoc thay doi.
Vi vay xét mot da khung AUG nhu hinh 2.31.

/ / Gia tri con|tro (n) i
HI..H2..H3 H3 H3 'BAt diu VC-4
|n-1 n|n| n|n+l| —————————————— Khungl
i 125 ps
/ / Giaiconltro (n) i
H1..H2..H3 H3 H3 'BAt diu VC-4
Khung 2
|n-1 n | n | n|n+1| ——————————————
: ; 250 ps
/ / Gi4 tri cop tro (dao 5 bit I) i
HI..H2.H3 H3 H3 4| Bt diu VC-4
ya Khung 3
|n-l| n | n | n |n+l| ———————————————
Ba byte chén duong E
: 375 ps
/ / Gié tri con|trd (n+1) i
H1..H2..H3 H3 H3 | Bht dAu VC-4
et Khung 4
|n-1| n|n| n n+1|- ——————————————
: 500 ps

Hinh 2.31- Hoat dong ciia AU-4 PTR khi chén duong

Trong khung thir nhat khong chén dwong nén byte dau tién cia khung VC-4 (byte J1)
ghép vao vi tri ddu nhom byte n. Byte J1 cua VC-4 cach H3 cua con tré n nhém byte, vi vy gia
trj ctia con tro AU-4 bang n.

Trong khung thi hai ciing khong chén duong nén hoan toan gidng khung thir nhat.

Trong khung thir ba ¢6 chén duong. Con tré ddo 5 bit I, ngay sau dé cheén 3 byte khong
mang tin vao sau H3, tic la chén vao vi tri nhém byte mang dia chi 0. Thong bao chén duong
(da0 5 bit I) truyén dén phia thu dé may thu xoa cac byte chén duong. Do chén 3 byte vao sau H3
nén cac byte tai trong cia VC-4 don sang bén phai mot nhom byte. Bay gioi J1 cua VC-4 duge
ghép vao vi tri dau nhom byte (n +1).
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Trong khung thr tr khong chén duong nén J1 dugc dat tai vi tri ddu nhom byte (n+1) va
do do gié tri con tro bang (n+1). Toém lai sau khi chén duong gia tri con tré tang thém 1.

(7) Hoat dong cua con tr6 AU-4 khi chén am

- Nguyén nhan

Trong truong hop téc do khung ghép AUG cham hon téc d6 khung VC-4 thi khdi AUG
tiép nhén cac byte tai trong VC-4 vuot so lugng byte dinh murc. Cac byte vuot nay sé khong con
cho dé ghép chung néu khong c6 bién phap gi dac biét. P& khong 1am mat thong tin, phai tien
hanh xo04 cac byte H3 cta con tro AU-4 va ghép vao do ba byte tai trong cia khung VC-4. Bay
chinh 12 hoat dong chén am.

- Hoat dong

Tién hanh xét mot da khung AUG tai hinh 2.32.

/ / Gié tri con|trd (n) i
H1..H2...H3 H3 H3 i

e Khung 1

125 ps

/ / Gi4 tri contro (n)

H1..H2..H3 H3 H3

L Khung 2

T 250 ps
/ / Gid tricpn tré (dao 5 bit D)
HI.H2.. A i R
-UIn-1n-1 nntl----cceeeeoo---4
Ba byte chén am t l|n 1|n | 1 | 1 | | ]|
375 us

/ / Gi4 tri con tro (n-1)

H1..H2...H3 H3 H3 L
Bat dau VC-4 Khung 4
mn—ll n—1| n | n | n |n+]|- ______________

500 ps

Hinh 2.32- Hoat dong ciia AU-4 PTR khi chén am

Trong khung thtr nhat khong chén am. J1 ctiia VC-4 ghép vao dau nhom byte n, gia tri con
tré bang n.

Trong khung thtr hai ciing khong chén 4m nén gié tri con troé van bang n. Trong khung thir
ba c¢6 chén am. Trudc hét AU-4 PTR dao 5 bit D va ngay sau d6 xo4 3 byte H3 dé ghép vao d6 3
byte tai trong cia VC-4. Thong tin dao 5 bit D duogc truyén dén may thu dé may thu tach 3 byte
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chén am xur Iy nhu nhitng byte tin khac. Vi 3 byte tai trong ghép vao vi tri 3 byte H3 nén tai trong
da Iui sang trai mot nhom byte. J1 ctia VC-4 ghép vao dau nhom byte (n-1).

Trong khung thir tw khéng chén 4m nén J1 vin ghép vao dau nhom byte (n-1). Khoang
cach tir H3 dén J1 giam mot nhom byte so v6i khung khong chén dm. Vi vay gia tri con trd trong
khung nay bang (n-1). Nghia 1a gia tri con tr6 AU-4 trong khung sau khung chén am giam di 1 va
bang (n-1).

(8) Hoat dong cua con tréd TU-3 khi chén duong

Con tro TU-3 lién quan dén truong hop ghép 3 khung VC-3 vao khung VC-4. Do d6 trong
khung VC-4 ¢6 3 con tré TU-3. Céc con tro nay hoat dong doc 1ap v6i nhau. VC-3 nao can chén
thi con tro TU-3 giam sat VC-3 4y hoat dong dong chinh.

- Nguyén nhan

Trong trudng hop tdc d6 khung VC-4 nhanh hon téc d6 khung VC-3 thi khung VC-4 tiép
nhan cac byte tai trong cta cac khung VC-3 khong du sb lugng byte dinh mirc. Vi vay phai chén
thém mot s byte khong mang tin vao khung VC-4. D6 chinh 13 hoat dong chén duong.

- Hoat dong

Xét mot da khung VC-4 nhu hinh 2.33.

HIHIHI ' Gié tri con tro (n)
2| HJH2
P H3H3I H3 | Bit diu VC-341
O|S|S Khung 1
H |n—1n|n|n|n+1| ——————————————————
S|s|s ;
5 125 ps
HIHUHI - Gia tri con tro (n)
H3| 22
P HiHI H3 \Bét diu VC-3#1
O|S|S ' Khung 2
H |n-1n|n|n|n+l| ——————————————————
S|s|s .
! , 250 ps
HIHIHE  Gig trj con tro {dao céc bit I)
K )
H2|H2H2 - Byte chen dwong ctia VC-3#1
P T EE kil i .
olsls —==!___ | _~ BitdiuVC3#l Khung 3
H |n-l|n|n|nn+1| ——————————————————
S|s|s i
i 375 s
111 HUHI Gi tri con tro (h+1)
H2 H2H) !
P HiH3H3 | Bat dhu VC-3#1
O|S|S T ! Khung 4
H |n-l|n|n|nn+l| ——————————————————
S|s|s .
: 500 ps

Hinh 2.33- Hoat dong ctia TU-3 PTR # 1 khi chén duong
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Gia thiét ludng nhanh VC-3 tht nhat (ky hiéu VC-3 # 1) can chén.
Khung thir nhét khong c¢6 yéu cau chén duong. Byte J1 ctia khung VC-3 #1 ghép vao byte

dau tién ciia nhom byte n. Byte dau tién nay ctia khung VC-3 #1 cach byte H3 ctia TU-3 PTR #1 n

nhom byte. Vi vay gia tri con tré bang n.

Khung thtr hai khong yéu cau chén. J1 ciia VC-3 #1 van ghép vao vi tri byte thir nhat ctia

nhém byte n. Gia trj con tré TU-3 #1 bang n.

Khung thir ba c6 yéu cau chén duong. Con tré TU-3 #1 déo 5 bit I, chén vao vi tri thir nhat

ctia nhom byte mang dia chi 0 mgt byte khong mang tin. Tai trong cia VC-3 #1 i sang bén phai

mot nhom byte va cach H3 cua minh (n+1) nhém byte.

Trong khung tiép theo khung chén duong khong xay ra chén. J1 ciia VC-3 #1 duoc dat tai
vi tri byte thir nhit ciia nhom byte (n+1). Gia tri cia TU-3 #1 béng (n+1), tic 1a tang thém 1 so
v6i gid tri con tro cua khung khong chén duong.

(9) Hoat dong cua con tré TU-3 khi chén am
Hinh 2.34 thé hién hoat dong chén am cua con tré TU-3 #1.

HUHIH] Gia tri con tro (n) i
fi2| HoH2) !
P S
HiHgH3 | Bit diu VC-3 #1
O|S|S |
H |n—1|n-1|n-l n | n | Il| ---------
S[S|S |
HUHUHY 54 tri con trod (n) E
Fi2{HH2 !
P 1 ’ \
H3H3H3 1 Bat dau VC-3 #1
O|S|S |
H |n—l|n-1|n-1 n | n | n| —————————
S[S|S X
HIERTL— Gia tri don tro (ddo 5 bit D)
P H2H2/H2, 4 g
Byte chénam _ . .,
JH3H3®Y 7 Bit dau VC-3 #1
O|S|S— |
H n—l|n-1|n-1| n | n | n | —————————
S| SIS X
Iil HUHIL Gi4 tri don tro (n-1)
H2|HA 12 :
P R
H3H3H3 Bat'dau VC-3 #1
O|S|S |
H n-l|n-1|n-1| n | n | n| —————————
s|sls ,

Khung 1

125 ps

Khung 2

250 ps

Khung 3

375 us

Khung 4

500 pus

Hinh 2.34- Hoat dong cua TU-3 PTR thu nhat khi chén am
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Hai khung dau khong c6 yéu cau chén duong. J1 ctia VC-3 #1 ghép vao vi tri byte dau
tién ctia nhom byte mang dia chi n. Gia tri cia TU-3 PTR #1 bang n.

Khung thir ba ¢6 yéu cau chén 4m. TU-3 PTR #1 dao céc bit D, xoa byte H3 ciia TU-3
PTR #1 va ghép vao d6 mot byte tai trong ciia VC-3 #1. Thong tin dao 5 bit D chuyén dén phia
thu dé may thu tach byte I tai vi tri H3 ctia TU-3 PTR #1 xtt Iy nhu nhiing byte tin khac. Tai trong
cua VC-3 #1 dich sang trai mot nhom byte. J1 cia VC-3 #1 cach H3 cua minh (n-1) nhom byte
nén gié tri cia TU-3 PTR #1 bang (n-1).

(10) Hoat dong cua con tro TU-12 khi chén duong va chén am

- Khi khong chen

Xét da khung VC-12 va da khung TU-12:

V5 cua VC-12 POH ghép vao byte n ciia da khung TU-12. Gié tri cua TU-12 PTR trong
da khung nay chinh 1a khoang cach tinh theo byte ké tir V5 dén byte V2 ctia TU-12 PTR béng n.

- Hoat dong chén duong

Khi tbc 6 da khung TU-12 nhanh hon téc 6 da khung VC-12 thi da khung TU-12 tiép
nhan cac byte tir da khung VC-12 thap hon dinh muc. Vi vay phai chén thém byte khong mang tin
vao da khung TU-12.

Pa khung TU-12 #3 ¢6 yéu cau chén duong. TU-12 PTR déo 5 bit I, ghép vao vi tri byte
35 cua da khung TU-12 mot byte khong mang tin (xem hinh 2.30). Tai trong ctua da khung VC-12
trong da khung TU-12 #3 dich xubng dudi mot byte nén gia tri ciia TU-12 PTR bang (n+1).
Thong tin dao 5 bit I duge may thu hiéu 1a ¢6 chén dwong nén xo04 byte chén duong. Gia tri ctia
TU-12 PTR trong da khung TU-12 sau da khung chén duong tang thém 1.

- Hoat dong chén am

Néu téc do da khung TU-12 cham hon téc d6 da khung VC-12 thi da khung TU-12 tiép
nhan sb byte vuot dinh mirc nén phai ghép byte ndy vao mét vi tri nao d6. Nhu vy goi la chén
am.

Xét 4 da khung TU-12 nhu khi xét chen duong.

Trong hai da khung dau khong c6 yéu cau chén am nén V5 cua da khung VC-12 ghép vao
vi trf byte n ctia da khung TU-12. Gi4 tri ctia TU-12 PTR trong ca hai da khung déu bang n.

Trong da khung TU-12 #3 c6 chén am. TU-12 PTR déo 5 bit D, xo04 byte V3 cua TU-12
PTR va ghép vao d6 mot byte tin 1dy tir da khung VC-12. Gia tri cia TU-12 PTR trong da khung
nay la dao cac bit D. Cac byte tai trong cua da khung VC-12 dich 1én trén mdt byte (xem hinh
2.30).

Pa khung TU-12 thir tu khong chén am. V5 cua VC-12 POH ghép vao vi tri byte (n-1) va
gi4 tri cua TU-12 PTR bang (n-1). Noi mot cach khac, gia tri caa TU-12 PTR trong da khung lién
sau da khung chén am giam di mot.

2.4.4.3. Xur Iy con tré ¢ phia thu

(1) Trinh tg xu ly

Trong SDH, khi can tach mot s ludng nhanh tir ludng STM-N thi khong phai tach theo
trinh tu tir cao xudng thap nhu trong PDH. Mudn tach mot ludng nhanh nao dé chi can xur Iy cac
con tro ciia ludng nhénh 4y s& biét dugc vi tri cac byte ciia n6 trong khung ghép va tach ching
mot cach truc tiép.
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(2) Tach ludng nhanh 139,264 tir STM- N (N = 4,16,64)

MGdi ludng nhanh 139,264 Mbit/s duge gin voi mot khung AU-4 #N.Vi vay tim sb thir tu
N theo yéu cdu sé& biét dugc ludng nhanh E4 can tach. Tiép do6 xir 1y con tro AU-4 dé biét duoc vi
tri byte J1 cia VC-4 trong khung AUG. Tur d6 tach ra tin hi¢u VC-4 va cho tin hi¢u VC-4 qua
khéi C-4 dé nhan duoc ludng nhanh E4.

(3) Tach ludng nhanh 34,368 Mbit/s (E3) tir STM-1

Mdi VC-4 ¢6 3 TUG-3 dugc danh sb thir ty tir 1 +3. Khung VC-4 ¢6 261 cot, trir 3 cot dau
tién thugc vé VC-4 POH va 2 cot don c¢d dinh, con lai 258 (tir cot 4 =+ cot 261) danh dé ghép 3

TUG-3.
Mbi TUG-3 chiém 86 cot sau day:
- TUG-3 #1 chiém cac cot 4, 7, 10, ........ ,259
- TUG-3 #2 chiém cac cot 5, 8, 11, ........ ,260
- TUG-3 #3 chiém céc c6t 6,9, 12, ........ ,261.

M&i TUG-3 chi ¢6 1 TU-3. Mdi TU-3 dugc gian 3 thong sd 1a K, L, M, trong d6 K 1a s6
thir ty cia TUG-3, L va M lu6n luén bé'mg 0. Vi tri cac cot trong khung VC-4 thuoc TUG-3 (K, 0,
0) dugc xac dinht theo biéu thirc (2.16).

Ck=4+K-1)+3x(x-1), (2.16)

trong d6 x =1 + 86.

Thi du TU-3 (1, 0, 0) chiém cac cot 4, 7 ..., 259.

TU-3 (2, 0, 0) chiém céc cot 5, 8,..., 260.
TU-3 (3, 0, 0) chiém céc ¢t 6, 9,..., 261.

Tom tét trinh ty xir 1y con trd khi tach luong 34,368 Mbit/s:

Nhan duoc ludng STM-1, may thu chuyén khung STM-1 thanh khung AUG. Xir Iy con
tro AU-4 dé tao khung VC-4. D3 cai dat trude cho mdi E3 gin voi mot TUG-3, vi vay biét dugc
ludng nhanh E3 4y thudc TU-3 nao. Xir Iy con tré TU-3 sé& tach ra cac byte cuia VC-3 twong tng
tai cac cot nhu da trinh bay trong biéu thic (2.16). Cudi cing cho tin hiéu VC-3 qua khéi C-3 dé
chuyén thanh ludng nhanh E3.

(4) Tach ludng nhanh 2,048 Mbit/s (E1) tir STM-1

Mubn tach mot ludng nhanh 2,048 Mbit/s # n (n = 1 + 63) tir khung STM-1 thi may thu
truge hét xtr Iy con tro AU-4 dé biét vi tri cua khung VC-4 trong khung AUG. Vi mdi ludng
nhanh 2,048 Mbit/s thude vé mot TU-12 va mdi TU-12 gén v6i ba tham sb 1a K, L,M; trong d6 K
=1+3chird luéng nhéanh cén tach thuéc TUG-3 nao, L =1+ 7 chi thi luéng nhanh thuéc TUG-
2 nao, M = 1 + 3 chi thi ludng nhanh thudc TU-12 nao.

Nhan duoc luéng STM-1, may thu chuyén khung STM-1 thanh khung AUG. Xir Iy con
tro AU-4 dé tach khung VC-4. Biét duogc luéng nhanh E1 thugc TU-12 nao sé& tim dugc cac tham
s6 K, L, M. Tir d6 tach cac byte thuoc TUG-3 mong mudn, tach tiép cac byte TUG-2 theo yéu
cAu, tach cac byte thuoc TU-12 da dinh trude. Xu Iy con tré TU-12 s€ nhan duogc lu6ng El.

2.4.5. Mao dau doan SOH va mao diu tuyén POH
2.4.5.1. Mao dau doan
(1) Céu trac
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Céc byte mao dau doan trong khung STM-1 4p dung cho mang thong tin quang nhu hinh
2.35.

AT[ATTAT]AZ [AZ[A2 10 [ X

BI El FI[X [X| ~RSOH
DI D2 D3

AU-4 PTR

B2 [B2 [B2 [KI K2

D4 D5 D6

D7 D8 D9 MSOH
D10 D11 D12

stzt| zi| z2[zz2 [m1| B2 [ XX

X Cac byte sir dung cho qudc gia

Hinh 2.35- CAu trtic cia SOH

(2) Chtic nang céc byte

A1=11110110, A2 =00101000: sau byte ddng bo khung

JO: dinh vi khung STM-1 trong khung STM-N (N= 4, 16, 64). Néu khong st dung cho
churc nng nay thi c6 thé su dung dé dinh tuyén doan lap.

B1: giam sat 16i doan lip, ki hiéu 1a BIP-8.

B2: ba byte giam sét 15i doan ghép kénh, ki hi¢u la BIP-24.

E1: kénh thoai nghiép vu két ndi tram 1ap v&i tram ghép kénh.

E2: kénh thoai nghiép vu két ndi cac tram ghép kénh.

F1: kénh diéu hanh mang.

K1 va K2: kénh truyén tin hiéu chuyén mach bao vé ty dong va thong bao 16

D1 + D3: cac kénh tmyén s6 liéu két ndi tram 1ap véi tram quan ly.

D4 + D12: kénh truyén s6 lidu két ndi tram ghép kénh véi tram quan 1y.

MI1: truyén canh bao trang thai ctia duong.

S1: Chuyén tai mirc chat luong Q cua déng hd toi tram ghép kénh tiép theo.

Z1,7Z2: cac byte du trir.

(3) Mot s6 khai niém

- Kénh truyén sé lieu DCC

D1 + D3 1a DCC tir tram ldp dén tram quan 1y, co tbe do bit 1a 192 kbit/s (64 kbit/s x 3).

D4 + D12 1a DCC tir tram ghép kénh dén tram quan 1y, c6 toc do bit 576 kbit/s (64 kbit/s

x 9).
- Cac kénh thoai nghiép vu
E1 va E2 sir dung diéu xung ma PCM c6 toc do bit 64 kbit/s.
-S1
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Trong SDH ¢6 mdt dong hd chu qubc gia c6 do on dinh cao nhit, thuong 1a dong hod
nguyén tir, khong ché déng ho tat ca cac tram trong toan mang. Pong hd nay dugc truyén xudng
cac tram & cap thir hai va tir 46 ddng hd dugc truyén tir cip cao hon xubng cap thap hon lién ké.
Qua mdi cap, chit lugng dong ho giam di mot it. ITU-T da quy dinh mic chét lugng cho dong hd
ting cap. Bdn bit cudi ciia S1 duge sir dung dé chi thi mirc chat lugng Q cua dong hd cac cip nhu
bang 2.2.

Bang 2.2- Mtic chit luong Q ciia dong hd

Q S1 Y nghia

0 0000 Khong ton tai

2 0010 G.811,d6ng ho capl(cip quc gia)
3 0100 G.812, dong ho cap chuyén tiép
4 1000 G.812, dong hd cép nodi hat

5 1011 DPong ho noi bo thiét bi SDH

6 1111 Khoéng str dung cho SDH

Hinh 2.36 minh hoa viéc sir dung S1 dé chuyén tai mirc chét lugng Q.

Tram (nat) A ndi vao ddng hd cdp 1 c6 Q =2 (theo khuyén nghi G.811 ctia ITU-T). Tir nat
A dong ho duoc truyén dén nut B va giri kém theo byte S1 = 0010 dé chi thi dong hd 13y tir dong
hd cép 1. Tai nat B, dong hd Q=2 tién hanh dong bd ludng s6 dau ra cing hudng va déu vong
nguoc hudng. Theo quy dinh tai bang 2.2, ddng hd ddu vong c6 Q = 6 dé cac nit khong sir dung
ddng hd chét lugng thap nay. Tir nat B ddng hd dugce chuyén dén nut C va giri kém theo S1= 0010
dé thong bao ngudn gbe ciia dong hd 1y tir dong hd cép 1. Tai C, ddng hd Q=2 dong bd nit nay,
d6ng thoi dua ra ngoai dé dong bo dong hd cip chuyén tiép c6 Q= 3. Pong hd Q=3 nbi vao hudng
thuan dé chuyén t6i nat C, dong thoi ndi truc tiép sang hudng nguoc dé dong bo ludng ra cua cac
nut theo hudng nguoc lai do.

G811 “)G.812
Q=2 Q=3

B v D
Q=2 Q Q=3 ) Q

3

[
wo
O
I
[\
1
|
1
e
I
w

vl

Q-6 Q=6 Q-3 Q=3—g=5¢ Q=6

Dau vong C Dau vong

Hinh 2.36- Sir dung byte S1 dé chuyén tai mirc
chat lugng Q cua dong ho dong bo mang SDH
- BIP-n (n=8, 24)
BIP-n 13 tir mé c6 n bit sir dung dé kiém tra téng chin céc bit trong khung nham phat hién
16i trong khung d6. Thi du tinh gia tri 8 bit ciia BIP-8 nhu hinh 2.37.
Pem tit ca cac bit thir nhat cia tit ca cac byte trong khung STM-1 thir nhat (khung n)
cong lai. Néu tong 13 s6 1¢ thi bit thir nhat (b1) cia byte B1 trong khung STM-1 tiép theo (khung n
+1) bang 1. Néu tong 1a s6 chén thi bit bl ciia byte B1 trong khung STM-1 # n+1 bang 0. Cong tat
ca cac bit thir hai cua tat ca cac byte trong khung STM-1 # n, néu tong 1¢ thi bit b2 ciia byte B1
trong khung STM-1 # n+1 bang 1, tong chén thi bit b2 ciia byte Bl trong khung STM-1 # n+1
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bang 0. Tién hanh theo cach nhu vay ddi véi cac bit tiép theo. Cudi cing, cong tit ca cac bit thir
tam cia tat ca cac byte trong khung STM-1 #1, néu tong 1é thi b8 cua B1 trong khung STM-1 #
n+1 bang 1, néu tong chin thi b8 = 0.

Qua mdi tram lap, bd cong tién hanh cdng céc bit cung thur ty cua cac byte, ké ca byte Bl
trong khung STM-1 # n+1, néu phat hién c6 tong 1¢ thi dém 1 15i. Day 1a 15i khbi.

Dbi véi BIP-24 thi gop 3 byte trong khung STM-1 #1 thanh mét khéi con va xem mdi
khdi con ay 1a mot tir ma dé ap dung cach tinh toan gia tri bit 1 dén bit 24 ciia BIP-24 trong khung
STM-1 # n+1 nhu trén.

11, 24,..K4,...81|15, 25,.. K5,...8 b --—---
| i

1i7 2i;---Ki,...8i ——————

Khung STM-1#n

Byte Bl
1,2,..K,..38

Khung STM-1# n+1

iK' :chﬁn....K= 0|
R K=1

Hinh 2.37- Nguyén tic tinh BIP-8

-K1vakK2
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Chtrc nang cua byte K1 va K2 nhu hinh 2.38.

K1 R|R|R | P |ID|ID|ID|ID
Murc yéu ciu Mirc uvu tién Nhén dang kénh
111- Chuyén mach cudng birc 0- Thap
110- M@t tin hi¢u . 1- Cao i _I\fh_a;_d_@u_lé nat |
101- Giam chat lugng tin hiéu i om0

100- Chuyén mach nhan cong | Yéu cau chuyén mach |
011- Bgi phuc hdi | 0-Pu vong i

010- Hoan thanh chuyén mach . 1- Chang
001- Yéucautrdlaivitribandau ~~~"~"""""""""""°~
000- Roi
K2 ID{ID|ID|ID|Ty| S |S | S
Miic yéu cau Loai chuyén mach Trang thai
111- Chuyén mach cudng birc 0- 1+1 111- AIS duong
110- Mét tin hiéu I-1:N 110- RDI duong

101- Giémﬂchfit lugng tin hiéw ~ ________ R L A S JE
100- Chuyén mach nhan cong t Loai chuyén mach | 1+ Trang thai
011- Doi phuc hoi ! 0- Pau vong I 1111- AIS dudng

- . ! 3\
010- Hoan thanh chuyén mach  1-Chang1:1 | 1110- RDI dutong . )
001- Yéu cu tré lai vi tri ban diu pocc- Glam chat luong dudng bio vé,
x. T 1yyy- Mat tin hiéu duong bao vé '
000- R&i T e :
APS cho hé thdng diém nbi diém. ! ' APS cho mang ring

Hinh 2.38- Cu tric va cac chtrc nang cua K1 va K2

2.4.5.2. Mao dau tuyén
(1) VC-3/ VC-4 POH
VC-3 hoic VC-4 déu co 8 byte nhu hinh 2.39.

J1 | Nhéan dang diém truy nhap tuyén VC-3 hoic VC-4

B3| BIP-8

C2| Nhan tin hiéu

G1| Chi thi 16i ddu xa

F2 | Kénh diéu hanh mang

H4| S6 tht ty khung VC-4 trong da khung

F3 | Kénh diéu hanh mang

K3| Kénh diéu khién APS céc tuyén VC3/ VC-4

N1| Giam sat diém chuyén tiép tuyén VC- 3 hoic VC-4
Hinh 2.39- Cu trac va chire nang VC-3/ VC-4 POH

- Byte J1:

J1 1a byte dau tién trong khung VC-3 hodc VC-4. Vi tri ctia n6 trong khung dugc chi thi

boi 10 bit gia tri con tro. Trong mang qudc gia hodc trong pham vi ngudi diéu hanh thi ma nhan
dang diém truy nhap ludng mirc cao ghép vao cac byte J1 1a mot loat gdm 4 tap hop, mdi tap hop
gdm 16 byte c6 ciu tric nhu bang 2.3.
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Bang 2.3- Ma nhan dang diém truy nhap

T.T. byte Gid tri cac bit 1 + 8
1 1/C1|C2|C3|C4|C5]|C6]|CT
2 01 X | X | X | X | X | X | X
16 01 X | X | X | X | X | X | X

C1 C2 C3 C4 C5 C6 C7 1a tir ma kiém tra s6 du chu trinh CRC- 7 cua khung dung lién
trude. OXXXXXXX 1a tr ma co6 ky tu theo khuyén nghi T50.

- BIP-8:

Céch tinh tam bit ctia byte B3 d trinh bay trong phan tinh B1 ctia SOH. Nhung can chui y
o day la tinh cho khung VC-3 hoac VC-4.

-C2:

Byte C2 duoc st dung dé chi thi thanh phan va cach sap xép tai trong trong khung VC-
3/VC-4 nhu trong bang 2.4.

-Gl

Byte G1 duoc sir dung dé chuyén tai thong bao vé trang thai va chét luong cudi tuyén (dau
vao tram dau xa) tdi tram goc. Chirc nang cac bit cia G1 dugc quy dinh nhu sau:

Bit 1 dén bit 4 chi thi 15i diu xa (REI) khi kiém tra byte B3. Chin gia tri dau cua 4 bit chi
thi tir khong c6 161 (0000) dén 8 161 (1000). Bay gia tri cudi cua 4 bit chi thi dau xa khong c6 101.

Céc bit b3, b6, b7 chi thi dau xa khong hoan hao (RDI) nhu AIS, mét tin hiéu VC-3/ VC-4
(LOS), mat khung (LOF). Khi xay ra cac su co do thi cai dat bS b6 b7 = 101 va chuyén vé tram
goc.

Béng 2.4- Cu truc ciia C2

Céc bit Cac bit Ma Dién giai

bl b2b3b4 | b5b6b7b8 | HEX

0000 0000 00 | Khong trang bi

0000 |00O0T1 |01 |Cotrangbi

0000 |0010 |02 |Cautric TUG

0000 [0O011 03 | TU c¢b dinh

0000 |0 100 | 04 |SipxépkhongdongbdE3 vao VC-3
0001 | 0010 | 12 |SipxépkhongddngbdE4 vao VC-4
0001 [0O0T1°1 13 | Sip xép ATM

00071 |[0100 | 14 |Sipxéptaitrong MAN

0001 |010°1 15 | Sap xép tai trong FDDI

0111 1 110 | FE |Sipxép tinhiéudo 0.181
1111 1111 |FF |VCAIS
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(2) VC-12 POH
Maio déu tuyén mirc thap gém c6 V5, J2, N2 va K4.
- V5

Pay la byte dimg dau da khung VC-12. Vi tri ciia n6 trong da khung TU-12 duoc chi thi
trong 10 bit gid tri cua con tro TU-12. Chuc ndng cua V5 dugc mo ta tai hinh 2.40.

BIP-2 | REI | RFI [Nhan tin hiéuy RDI

112 3 4 5161 7 4

BIP-2- Kiém tra 16i tuyén VC-12
REI- Chi thi 16i dau xa

RFI- Chi thi ¢6 su ¢ tai dau xa
RDI- Chi thi dau xa khéng hodn hdo

Hinh 2.40- CAu tric VC-12 POH
* BIP-2

Tir ma kiém tra tong chin dugc sir dung dé kiém tra 16i khdi cia da khung VC-12. Hai bit
cua BIP-2 duoc tinh nhu sau:

Pem tét ca céc bit 1é cua tat ca cac byte trong da khung VC-12 # n cong lai, néu tong chin
thi bit bl cia V5 trong da khung VC-12 # n+1 bang 0, néu tong 1¢ thi bl cta V5 trong da khung
VC-12 # n+1 bang 1. Cong tat ca cac bit chan cua tat ca cac byte trong da khung VC-12 # n, néu
tong chan thi bit b2 ctia V5 trong da khung VC-12 # n+1 bang 0, néu tong 1¢ thi b2 ctia V5 trong
da khung VC-12 # n+1 bang 1.

* REI

Pau cudi xa lan luot kiém tra téng cua cac bit, ké ca cac bit cua V5, trong da khung VC-
12 # n+1, néu phat hién c6 tong 1¢ thi dém mat 101 khoi. Néu co 10i thi cai dat bit thr ba cua V5
(REI) bang 1 va truyén nguoc veé tram goc.

* RFI

Néu tram cudi xa hong hoc thi cai dat bit thir tu ciia V5 béng 1va tmyén vé tram géc.

* RDI

Trong céc truong hop dau xa nhan dugc AIS, mat con trd TU-12 hodc mit da khung VC-
12 thi cai dat bit thur tim ciia V5 bang 1 va truyén ve tram goc.

* b5, b6 va b7

Day la nhan tin hi€u, gidi thich trang thai cta tin hiéu VC-12 trong da khung VC-12 (bang

2.5).
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Bang 2.5- Céu trtc nhan tin hiéu VC-12

b5 b6 b7 Y nghia
000 Khong trang bi
001 Co trang bi
010 Sép xép khong dong bo
011 Sép xép dong b bit
1 00 Sép xép dong bo byte
1 01 Du trit cho phét trién
1 10 Tin hi¢u do thu O.181
111 VC-AIS

=12

Byte J2 1a md nhan dang diém truy nhap tuyén VC-12 ¢ cdu tric nhur byte JO va J1 da
duoc giai thich trong cac phan trén.

-N2

Giam sat diém chuyén tiép ludng VC-12 va c6 céu triuc nhu bang 2.6.

Bang 2.6- Céu truc ciia N2

bl b2 b3 b4 b5 b6 b7 b8
BIP-2 "1" | AIS dén TC-REI OEI TC- APId, TC-RDI, ODI
* BIP-2

T mi kiém tra tong chén cia ludng VC-12 ndi chuyén tiép. Cach tinh gia tri 2 bit cia tir
ma nay da trinh bay trong phan BIP-2 ctia V5. Chi khac la kiém tra dugc thuc hién tai dieém noi
chuyén tiép luong VC-12. Thong bao 161 vira hién thi ngay tai tram c6 ndi chuyén tiép dé xu ly sy
c0, dong thoi truyén cung hudng vé tram cuoi va 161 dugc cai dat trong TC-REI.

* Bit thir ba c6 dinh bang 1 dé ngan ngira trudng hop N2 1a day 8 bit 0.

* Bit thir sau chi thi 16i khéi trong luong VC-12 dau ra (OEI)

* Bit 7 va 8 cai dat ma nhan dang ndi chuyén tiép (TC- APId), cai dit thong bao cho tram
goc bict tai dau xa luong ndi chuyeén tiép VC-12 bi mat hodac mat khung (TC-RDI), cai dat chi thi
c6 AIS trong ludng noi chuyeén tiép (ODI).

-K4

Kénh chuyén tai tin hiéu diéu khién chuyén mach bao v¢ tu dong luéng VC-12.

(3) So @b truyén tin hi€u canh bao

Céc tin hiéu canh bao truyén trong mot hé théng théng tin SDH theo hudng thuan va ca
theo hudng ngugce. Hinh 2.41 tém tat hoat dong canh bédo cua cac byte VC-n POH.

Truong hop thi nhat:

Khi mdt tram hodc mot khdi nao dé tai diu vao mat tin hiéu thu (LOS), hodc mat khung
(LOF), hodc nhan dugc tin hi¢u canh bao AIS thi cai dat AIS trong tin hi€u ra dé truyén cung
hudng cho tram hodc khoi tiép theo.
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Truong hop thu hai:

Tram dau cudi xa xay ra LOS, LOF hodc nhan dugc AIS thi cai dat canh bao RDI truyén
ngugc veé cho tram goc.

Truong hop thu ba:

Tram dau cudi cai dat BIP-8 trong byte B1 dé kiém tra 18i qua timg doan lap, két qua kiém
tra can chuyén dén tram dau cuodi xa.

Truong hop thu tu:

Céc khdi dau cudi duong, ludng mic cao (HOVC), ludng muc thap (LOVC) cai dat BIP-
24 trong 3 byte B2 hoac BIP-8 trong byte B3 dé kiém tra 101 cua cac khoi tuong trng, néu phat
hién c6 10i thi cai dat canh bao REI d¢€ truyén nguoc vé khoi tuong ing tai tram goc.

le Tuyén mirc thap >

‘ |« Tuyén mitc cao

v
A

«— DPoan ghép ———

<« Doan lap —« Doan lap

LOS LOS
Love HOVC LT LOF | REG Lor [LT Lor [HOvq LOF [rove
TN TN N
N v, >
ATS P— AP As” N
< RDT Y
< RDI
RDI
P T ——s J D
BIP-8 ’BIP-8
D >
BIP-24
3 REI
L
'BIP-8
) RET
'BIP-2
REI
) p & | 5 Tram dau dau cudi
Tram dau cuoi Tram lap :
o Phat e Thu

Hinh 2.41- Truyén tin hiéu kiém tra va canh bao trong hé théng SDH

TOM TAT

Trong bd ghép PCM-24 ctia Bic My va PCM-30 cuia chau Au sir dung k¥ thuat diéu xung
mi dé chuyén ddi tin hiéu thoai analog thanh tin hiéu sd. Ca hai loai thiét bi nay déu sir dung nén-
dan s6. Khung cia PCM-30 c6 32 khe thoi gian, trong d6 30 khe thoi gian danh dé ghép 30 kénh
thoai, 2 khe thoi gian con lai ghép bdo hi€u va tin hiéu déng bo khung. Mdi da khung cia PCM-
30 ¢6 16 khung nham muc dich hinh thanh 16 khe thoi gian TS;¢ dé ghép tin hiéu dong bo da
khung va béo hi¢u cua 30 kénh thoai.
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Trén thé gi6i hién c6 3 tiéu chuan téc d6 bit PDH: chau Au, Bic My va Nhat Ban. Viét
Nam str dung thiét bi ghép kénh theo tiéu chuan chau Au. Trong ghép kénh PDH sir dung ky thuat
ghép xen bit. Chén bit nhim myc dich dong bd tdc do bit cac ludng nhanh trudc khi ghép thanh
ludng c6 téc do bit cao hon.

Bo ghép SDH ghép xen byte cac ludng nhanh PDH ciia chau Au va Bic My dé tao thanh
STM-1, STM-4, STM-16 va STM-64 va STM-256. Con tro dong vai trd déng chinh 1éch toc do
khung giita khung tin hiéu d&én va khung ghép. Mit khac, nho ¢6 con tré ma viéc xen- 1& kénh
trong SDH don gian hon nhiéu so véi PDH. Cac byte mao dau trong SDH rat phong phii va tao
thun loi cho viéc hinh thanh cac kénh giam sat, diéu khién, bao dudng, v.v. mang thong tin SDH.

BAI TAP

1. Dya vao cu tric khung va da khung cua PCM-30, xac dinh tdc do bit cta cac tin hiéu
sau day:

- Pong bd khung

- Pong bo da khung

- Canh bao mét dong b khung

- Canh bao mét dong bo da khung

- B4o hiéu.

2. Trong bd ghép 2/8 chi st dung chén duong, biét cac 1énh diéu khién chén cua cac ludng
nhéanh tuwong ung la 111, 000, 111, 000, tim tong so bit tin cua moi luong nhanh trong khung c6
chén duong.

3. Trong bd ghép 8/34 sur dung chén duong, chén am va khong chén, biét cac 1énh diéu
khién chén cua cac luong nhanh tuong ung trong hai khung lién tiep 1a 111 111, 000 000, 111
000, 111 000, tim tong so bit tin cia moi ludong nhanh trong khung.

4. Cho biét cac bit diéu khién chén cua cic ludng nhanh trong khung ctia bd ghép 34/140
chi sir dung chén duong 1a 00000, 00000, 11111, 11111. Tim tong so bit tin cua moi luong nhanh
trong khung c6 chen duong.

5. Cho biét gié tri con tro AU-4 bang 67, viét cdu tric 10 bit gid tri ctia con tro.

6. 10 bit gia tri con trdo AU-4 khi khong chén 1a 0100111000. Tim cau tric 10 bit gi4 tri
con trd trong cac truong hop sau day:

- Trong khung chén duong

- Trong khung chén am

- Trong khung lién sau khung chén dwong

- Trong khung lién sau khung chén am.

7. Trong khung AUG khong chén, gi tri cia AU-4 PTR bang 123. Tim toa d6 (cot, hang)
byte J1 cia khung VC-4 trong khung AUG nay.

8. Gia tri cua con trd TU-3 thir hai trong khung VC-4 bang 27, tim toa do byte J1 cua
khung VC-3 thu hai.

9. Cho biét toa do byte J1 caa VC-3 thir hai trong khung VC-4 13 (66;3). Viét cau tric 10
bit gid tri con tro TU-3 thir hai 2.
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10. Gia tri con trd TU-12 trong da khung TU-12 bang 16. Vay byte V5 cach byte V2 cia
con tré TU-12 bao nhiéu byte? Xac dinh vi tri cia V5 trong da khung TU-12.

11. Tim s6 11 khéi trong khung STM-1 dudi ddy theo phuong phap kiém tra BIP-8
11100011 01010011 11100010
11110000 11001100 01010111
STM-1#1 01001101 00010101 01100101

11110000 10011001 11111000
0110011000111001 10011101

11101010

A 4

Bl

STM-1 #2

(Xem dap sb tai phan phu lyc).
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CHUONG III

CAC GIAI PHAP DUY TRI MANG
3.1. GIOI THIEU CHUNG

Trong chuong nay can cha y nhitng van dé quan trong sau day.

- Céc phuong thirc bao vé trong mang vién thong nhu bao vé 1+1, 1:N va bao vé trong
mang vong quang. Trong mang vong 2 sgi don hudng st dung bao vé tuyén va bao vé duong.
Trong mang vong 2 s¢i hai huéng va 4 soi hai hudng st dung bao vé€ duong. Riéng mang vong 4
so1 hai hudng con c6 bao vé€ chang.

- Phuong thic bao vé duong str dung bao hi¢u trong byte K1 va K2 va do cac nit mang
can mot thoi gian dé xtr 1y hai byte nay nén tong thoi gian phuc hdi chdm hon so v&i phuong thire
bao vé tuyén (khong sir dung K1 va K2).

3.2. CAC CAU HINH THIET BI

3.2.1. Giéi thi¢u

Hién nay trén mang thong tin quang c6 hai loai thiét bi ghép: thiét bi ghép dau cubi
(TRM) va thiét bi ghép xen r& (ADM). Thi du, bo ghép STM-1 cung cdp cac giao dién cho 63
ludng nhanh 2,048 Mbit/s dé tao thanh ludng sd 155,52 Mbit/s 1a mot loai cdu hinh TRM. B
ghép dau cudi quang (OLTM) 1a mét thi du khac cia TRM c6 chire ning ghép cac ludng s6 toc do
thap thanh ludng s6 c6 toc d6 cao va chuyén tin hiéu dién thanh tin hiéu quang dé truyén trén soi
quang. Phu thudc vao dic tinh cta thiét bi ctia nha cung cap, TRM ciing c6 thé cung cip giao dién
ddng bo, do thir, bao dudng va diéu hanh. Mang dong bd hién nay con sir dung ciu hinh hai thiét
bi dau cudi lung ddi lung dé truyén tin hiéu tir sgi quang vao dén soi quang ra tai dia diém trung
gian nho nbi chéo dién nhan cong. Thiét bi nbi chéo sé khong sir dung ciu hinh hai dau cudi lung
dau lung ma st dung thiét bi chuyén mach ty dong duoc goi la thiét bi ndi chéo sd déng bo va ky
hiéu 1a SDXC.

Mot loai thiét bi khac dit tai dia diém trung gian c6 thé léy ra mot sb luéng nhanh toc do
thap tir ludng tong va nguoc lai dwa mot sd ludng nhanh nhap vao ludng tong. Pay chinh 1a thiét
bi xen-ré¢ ADM. Chéng han tai mdt tram trung gian cé thé tach mot sb lu6ng 2,048 Mbit/s tir
ludng tong STM-1 = 155,52 Mbit/s dé dwa vao tong dai dién tir s6. Tir tong dai dién tir sb, cac
ludng 2,048 Mbit/s dua vao bo ghép SDH cung cac ludng 2,048 Mbit/s khac hinh thanh ludng
STM-1 dé tiép tuc truyén trén soi quang téi ADM tiép theo.

Trong hé théng vi ba s6, thiét bi ghép dau cudi tach roi thiét bi thu phat siéu cao tan.
Nhung trong mang thong tin quang dong bo thi thiét bi ghép dau cudi hoac ADM hop nhét véi
modun quang. Cdu hinh dau cubi sir dung trong mang diém ndi diém. Cau hinh ADM st dung
trong mang da diém va ca trong mang vong.

Ngoai ra, néu cy ly gitra hai thiét bi ghép vuot qua pham vi cho phép, can st dung cac
thiét bi lap. Sau day gidi thidu chi tiét cac cau hinh thiét bi da néu trén.

3.2.2. Cac loai ciu hinh thiét bi
3.2.2.1. Céu hinh dau cuéi
Céu hinh téng quat thiét bi ghép dau cudi nhu hinh 3.1.
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—»
<_I_ by 2
Chic Tud hénh | Luong tong
ac ludng nhan .
g | STM- N
4—

Hinh 3.1- Cau hinh bd ghép dau cubi

Ludng tong STM-N dugc hinh thanh tir cac ludng nhanh c6 tbe do bit nhu nhau hodc khéac
nhau. V& hinh thirc c¢6 thé quan niém trong thiét bi ghép dau cudi, cic giao dién ludng nhanh dugc
b6 tri vé mot phia va cac giao dién ludng tong bd tri vé mot phia khac. Trong mang thong tin
quang, phia cac ludng nhanh cé cac giao dién dién va c6 thé co ca giao dién quang. Thi du thiét bi
dau cudi quang STM-16 ¢6 ludng nhanh STM-1 quang. Puong nhién, trudc khi ghép vé6i ludng
nhanh dién khac phai chuyén d6i ludng nhanh quang STM-1 thanh STM-1 dién. Huéng nguoc lai,
phai chuyén STM-1 dién thanh STM-1 quang, qua giao dién ludng nhanh STM-1 quang di ra
ngoai.

Hinh 3.2 1a mét kiéu cu hinh bd ghép dau cudi khéc.

Cac canh bao
. . nodibd
bong ho Giao dién
tham khao L diéu hanh

Moédun giao glién
dicu hanh va dong bd

Khdi ghép trung gian

STM-N

<« MUX
Céc lubng nhanh SDH
1

Hinh 3.2- C4u hinh b6 ghép dau cudi két hop xen-ré

Khéi ghép trung gian ghép cac kénh didu hanh, nghiép vu va dong bo thanh mot ludng
chung r6i méi dua vao giao dién nhanh dé ghép véi cac ludng nhanh SDH khac tao thanh ludng
tong. Khéi E/O chuyén d6i ludng tong thanh tin hiéu quang. Hudng thu chuyén doi tin hiéu
nguoc lai véi qué trinh chuyén doi ctia hudng phat.
3.2.2.2. Ciu hinh xen-ré ADM

Céu hinh ADM téng quét dugc thé hién tai hinh 3.3.

STM-N ADM STM-N

(Tay) . (Dong)

==y

Céc ludng nhanh

Hinh 3.3- So dd khdi tong quat cdu hinh ADM
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Vé mat khong gian, trong ciu hinh ADM cac giao dién ludng tong duoc bb tri vé ca phia
Déng va phia Tay, cac giao dién ludng nhanh dugc b tri vé mot phia khéc.

Hudng phat phia Dong:

Céc ludng nhanh dugc ghép thanh ludng tong STM-N, chuyén d6i thanh tin hiéu quang va
truyén qua soi quang.

Huoéng thu phia Dong:

Tin hi¢u quang STM-N duoc chuyén thanh tin hiéu dién, tach tin hiéu STM-N dién thanh
cac ludng nhanh.

Mot thi dy minh hoa hoat dong cua cAu hinh ADM trong thuc té nhu hinh 3.4.

Day 1a hé thong STM-16 gdm 16 STM-1. Phia Tay, ADM tach STM-16 thanh 16 STM-1.
Mot ludng STM-1 dwa vao khéi MUX/DMUX bén trén tich thanh 63 ludong El. Khbi
MUX/DMUX bén trén ghép 63 ludng E1 thanh STM-1 va xen ludng STM-1 nay vao ludng STM-
16 phia Tay. Phia Pong, ADM tach STM-16 thanh 16 STM-1. Mot ludng STM-1 dua t6i khbi
MUX/DMUX bén duéi dé tach thanh 63 ludng E1. Ciing chinh khdi MUX/DMUX nay ghép 63
ludng E1 thanh STM-1 va xen ludng STM-1 nay vao ludong STM-16 phia Pong.

Céc ludng STM-1
| noichuyéntiep 1

ST™-16—Jo/E| MUX = 2| DMUX [E/O—> STM-16
19 i6,

STM-16 «——O/E|DMUX [& = MUX [E/Of¢—— STM-16
A 1 L A
(TaY) 16 » MUX& 16 (Dong)

STM-1 DMUX
. —| STM-1
Céc luong 2,048 Mbit/s f_ 3 _1
xen-r€ cua hudng Tay
MUX&
DMUX |STM-1
STM-1 [*

Céc ludng 2,048 Mbit/s f = 1
xen-r& cia hudéng Dong
Hinh 3.4. Xen-ré€ cac lu6ng nhéanh E1 trong hé théng STM-16
3.2.2.3.Ciu hinh lap
Hinh 3.5 1a so d6 khéi ctia cau hinh lap REG.

SOy T T ——> STM-N

(Tay) «—— - — (DPong)

Hinh 3.5- So d6 khdi cau hinh lap

Tin hi¢u STM-N di qua thiét bi lap s€ duoc khuéch dai cong suét dé bu vao cong suit bi
suy giam do doan lap lién trude gdy ra. C6 hai loai thiét bi ldp: dién va quang. Thiét bi lap dién c6
3 chirc nang: chuyén dbi O/E va E/O, tach dong ho tir ddy xung thu dé phuc vu cho chirc ning thir
ba la tai tao xung. Vi vay thuong goi thiét bi lap nhu vay la thiét bi lap 3R. Nho tai tao xung nén
loai trir dwoc rung pha (Jitter) va tap am trong diy xung thu. Ban than chirc nang thir ba bao gdbm
ca khuéch dai xung. Tuy nhién, trong thiét bi lip dién co cac mach dinh thoi gy tré xung va han
ché tbc do bit truyén.
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Thiét bi 1ap quang chi c6 chitc ning khuéch dai tin hiéu quang va khong cé chirc ning
hiéu chinh dang xung. Vi vay néu tin hiéu quang qua nhiéu thiét bi lap quang trai dai trén mot cu
ly qua 16n thi tin hiéu xung tai dau ra may thu s& bi méo nghiém trong. Pé khic phuc nhuoc diém
nay, sau mot day thiét bi lap quang xen vao mot thiét bi lap dién.
3.2.2.4. Ciu hinh néi chéo sé

Nbi chéo s6 1a phuong thirc ndi ban ¢b dinh cac ludng sé voi nhau. Ching han, trong
thong tin PDH ndi cac ludng sb 2,048 Mbit/s hodc 34,368 Mbit/s v6i nhau trén gia phdi day.
Chuyén mach 1a ndi tam thoi ludng sb du6i sy diéu khién cua thué bao; trong khi dé ndi chéo sb
ndi ban cb dinh cac luf)ng s6 dudi sy diéu khién cua nha khai thac mang. Khi céc dich vu bang
rong phat trién s& hop nhét gitra ndi chéo sé va chuyén mach s6. Chuyén sang giai doan ghép
hang trim budc séng trén soi quang s& co thé tng dung ndi chéo quang hoan toan. Lic dé cac
nhuge diém cua ndi chéo s6 s& duoc khic phuc.

Nbi chéo cac ludng can dong bd thuong 1a nhan cong nén c¢6 mot sd nhuoe diém nhu:
cham, dé bi sai sot va do tin cay thép. Vi vay chi st dung ndi chéo s6 PDH cho céc dia diém thudc
hé thong thong tin quang SDH c6 dung luong ndi chéo it. P61 v6i hé théng thong tin quang SDH
c6 toe do bit cao thuong st dung ndi chéo sé dong bo (SDXC). Trong SDXC, ndi chéo duge thuc
hién tai cac mirc VC-n nhu hinh 3.6.

Céng 2 I ¥ Céng
DPiém nodi chéo
STM-1 2,048 Mbit/s
——VC-4 VC-12 VC-12 C-12
2 04%61\1}1% / Biém noi chéo 2 ozﬁé&iws
’ duLE C-12 VC-12 VC-12 C-12
S'Cr?\?[gl i 34 3?5 Mbit's
—— VC-4 VC-3 >< VC-3 Cc-3 —
34 352? Mbit/ Piém noi chéo 34 3?&? Mbits
=200 VOIUS - 5 VC-3 > VC-3 c3 P2

Hinh 3.6 - Céc murc ndi chéo so dong bo

Néu dung luong ndi chéo s6 khong nhiéu hon dung luong xen-ré thi nbi chéo sé duoc két
hop voi xen-ré trong cing mot thiét bi ADM. Con néu dung luong ndi chéo sé 16n hon nhiéu
dung lugng xen-r& thi sir dung thiét bi nbi chéo sé doc 1ap SDXC-4 hoic SDXC- 4/1. SDXC-4 chi
ndi chéo & mirc VC-4. SDXC-4/1 ndi chéo tir mirc VC-12 dén VC-4.

So d6 khéi thiét bi SDXC-4/1 nhu hinh 3.7.

Chtrc nang chinh cua céc giao dién quang:

Hudng tir giao dién t6i chuyén mach: chuyén d6i O/E, chuyén tin hiéu STM-N dién thanh
VC-4 hodc cac VC khac phu hop véi yéu cdu chuyén mach. Hudng tir chuyén mach dén giao
dién: chuyén doi cac VC thanh STM-N dién, chuyén d6i E/O.

Chtrc nang chinh cua céc giao dién PDH:

Hudng tir giao dién t6i chuyén mach: chuyén déi ddy xung 3 muc thanh diy xung 2 muec,
sap xép thanh cac VC phi hop voi yéu cau chuyén mach. Hudng nguoc lai: chuyén cac VC thanh
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day xung 3 mirc phi hop véi dudng truyén. Thiét bi SDXC 4/1 c6 thé ndi chéo tbi thiéu 32 cip
cong STM-1 va ndi chéo t6i da dugc 256 cip cong STM-1.

GD Bo6 chuyén mach GD
STM-le 32x 32 2,048 Mbit/s
| &b hodc
STM-lo 128 x 128 GD
GD ) 34,368 Mbit/s
STM- 4 hoge
256 x 256
GD GD
~ |STM- 16 STM-1 139,264 Mbit/s
A4
Diéu khién

chuyén mach

Hinh 3.7- So d6 khéi thiét bi SDXC 4/1

3.2.2.5. Ciu hinh thiét bi STM-N mikc cao

(1) STM-4

STM-4 dugc tao thanh bang cach ghép xen byte tir 4 STM-1 nhu hinh 3.8.

STM-1 #1 212233 34....... ay |
STM-1 #2 b1 ba b3 by.......by

STM-1 #3£1€26C3C4...... Cn,)
STM-1 #4 didy ds ds....... d,|

(2) STM-16

MUX

a| b1 Ci d1 ....... anbn Cn dn

1/4

STM-4

an, by, €y, dy - ky hi€u cac byte cua cac STM-1

Hinh 3.8- Céu hinh thiét bj STM-4

Céu hinh cua thiét bi STM-16 ghép xen byte tir 16 STM-1 nhu hinh 3.9.

STM-1 #1

STM-1 #2

STM-1 #3
STM-1 #4

STM-1 #16
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1/16

16, 16, 163 164..16,

112131 4,....164....1, 2, 3,...16,....
STM-16

Ly, 2y, ... 16, - ky hi€u cac byte cua STM-1# n

Hinh 3.9- C4u hinh thiét bi STM-16
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CAu hinh cua thiét bj STM-16 ghép xen nhém 4 byte tir 4 STM-4 nhu hinh 3.10.

15253y 4o
STM-4#2l2 22 b Iy |y 5 3 4
STM-4 #3 132333450 | 16 STM-16

STM-4 #4 142434 44....... ,

ny, np 3 ng (n=1, 2, 3, 4)- ky hiéu cac byte cua cac STM-4

Hinh 3.10- C4u hinh thiét bi STM-16 ghép 4 STM-4

3.3.CAU HINH MANG
3.3.1. Céu hinh diém néi diém

CAu hinh diém ndi diém nhu hinh 3.11.

, REG :
Cac —pm| STMN N4 STM-N  |rrm [ €8¢
ludng

nhanh | | ! nhanh

Hinh 3.11- Cu hinh mang diém néi diém

Céu hinh diém ndi diém bao gdm hai thiét bi ghép dau cudi (TRM) duoc két ndi tryc tiép
hodc qua céc thiét bi lap hay con goi 1a tai sinh (REG) bang mot cap soi quang. Vi doc theo hé
thdng khong c6 cac nit trung gian, chi ¢6 hai niit dau cubi nén dung luong tong thip. Hon nira,
khi cap bi dut thi thong tin bi gian doan.

3.3.2. CAu hinh da diém

Trong cu hinh nay, ngoai hai nit dau cubi con c6 cac nit ADM nhu hinh 3.12.

e REG L — Ca4
C.’:ic TirRM | STM-N STM-N A STM-N TRM | | C%C
luong | D | luong
nhénh | M ' _nhanh

Céc ludng nhanh

Hinh 3.12- C4u hinh mang da diém

Céu hinh da diém thich hop cho cac hé thong kéo dai qua cac diém dan cu tap trung, tai d6
mét d¢ thué bao cao. Cau hinh nay khong nhimng duoc s dung trén mang qudc gia, ma ca trén
mang qudc té. Tuy theo tdc do bit ctia duong truyén thdp hay cao ma cy ly doan lap hoic doan
ghép ngan hay dai. Néu tdc do bit cao nhat 1a STM-16 va sir dung cap soi quang don mode thi cu
ly doan c6 thé dat t6i 100 km. Néu cy ly doan ghép vuot qua do dai cho phép duoc tinh toan khi
thiét ké hé thdng thi phai sir dung thiét bi 1ap. Tuy nhién, khi cap bi dut hodc hong nit thi thong
tin lién lac giita cac nut s& bi chia cét thanh timg ving va thong tin toan tuyén s& bi gian doan.
Muén duy tri mang phai c6 mot hé théng khac du phong ddc lap véi hé théng hoat dong.
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3.3.3. Céu hinh ré nhanh

Céu hinh r& nhanh ciing 1a c4u hinh da diém. Chi khéac c4u hinh da diém & chd c6 thém it
nhit mot nit r& nhanh nhu hinh 3.13. Tai diém r& nhanh, tin hiéu STM-(m< N) dugc két ndi sang
mot hudng khac dé tao thanh mot nhanh cia hé théng chinh.

Cic —Ttmm| STMN N STMN RE STM-N — Cic
A : - . TRM 1 A
luong | N NHANH t ludng
nhanh | | . nhanh
STM-m<N
TRM

Hinh 3.13- Céu hinh mang 1& nhanh
3.3.4. Cau hinh vong

CAu hinh vong (ring) bao gém tdi thiéu ba nit ADM két ndi v6i nhau béi mot cap soi
quang tao thanh mot vong kin nhu hinh 3.14. Vi vay cau hinh ndy con goi 1a cau hinh kin dé phan
biét v&i cau hinh ho d3 trinh bay trén déy.

ADM

Hinh 3.14- Cau hinh vong (ring)

CAu hinh vong bao gém t6i da 16 ADM két ndi v6i nhau qua 2 soi hodc 4 sgi quang. Ciu
hinh vong c6 kha nang duy tri mang (hay con goi 1a ty phuc hoi) khi dirt cap tai mot diém bét ky
hodc hong mot ADM bét ky bang cach tao duong vu hdi. S& di mdi mang vong chi ¢o tdi da 16
nut 13 vi trong byte K1 hodc K2 ¢6 4 bit nhan dang nut, tirc 1a mdi nut dugc gén vo1 mot dia chi 4
bit va tat ca chi ¢6 16 dia chi (2* = 16). Ly do thir hai han ché mdi mang vong c6 t6i da 16 nit 1a
néu vuot qua 16 nat thi tong thoi gian xur Iy byte K1 va K2 khi mang ¢ su ¢ sé ting 1én va thoi
gian héi phuc mang vuogt gia tri cho phép. Van dé tu phuc hdi ciia mang vong s& dugc giai thich
k¥ trong phan chuyén mach bao vé tu dong.

3.3.5. Ciu hinh da vong

C6 thé két ndi nhiéu vong v6i nhau qua cic ADM hodc qua nit ndi chéo sé dé tao thanh
mang da vong (hinh 3.15). Cau hinh nay dugc sir dung nhiéu trong thuc té, boi vi dap tmg duge
nhu cau phat trién cac dich vy vién thong trén mot ving dia 1y rong 16n khong chi bao gdm mot
qudc gia ma nhiéu quéc gia.
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Hinh 3. 15- Céu hinh da vong

Két ndi hai ADM cua hai vong khac nhau véi nhau dugc thuc hién qua cac luéng nhanh
PDH dbi véi cac vong c6 dung lugng thap va trung binh. Néu cac vong c6 dung luong cao, ching
han ghép theo budc song, ¢ thé két ndi qua ludng nhanh STM-1e. Mang da vong c6 kha ning tu
phuc hdi trong trudng hop trén mdi vong cap bi dut tai mot diém bat ky hodc hong mot nat, trir
nut két ndi hai vong.

3.4. KH AI NIEM DUY TRiI MANG
3.4.1. Khai niém

Duy tri mang 13 4p dung cac bién phap ky thuat dé dam bao cho mang hoat dong thong
sudt 24/24 ma van gitr vitng dugc cac chi tiéu chat lwong cia tin hiéu va céac dich vu.

3.4.2. Cac bién phap

(1) Do thong sudt

Pé dam bao truyén din thong sudt trong moi diéu kién, trong moi thoi gian, ké ca trong
gi0 cao diém phai ap dung cac bién phap sau day:

- Phai cung cip sb lugng kénh truyén dan dé khong giy tic nghén vuot qué chi tiéu cho
phép.

- St dung bao vé duong d6i voi mang duong thing bang cach thiét 1ap duong bao vé
riéng.

- Sir dung bao vé dudng, bao vé tuyén cho mang vong hai soi don hudng.

- St dung bao v¢ duong cho mang vong hai soi, hai huéng.

- Str dung bao vé duong, bao vé chang cho mang vong 4 soi, hai huéng.

- Bdo duodng, kiém tra dinh ky va dot xuét

Béo dudng va kiém tra dinh ky nhdm phong ngira hong hoc. Bao dudng va kiém tra dot
xuat dé khac phuc hong hoc dot xuat.

(2) Pam bao céc chi tiéu chit lugng

- Chi tiéu chat luong vé thoi gian chuyén mach bao vé.

- Chi tiéu chét luong vé thoi gian khic phuc sy cb.

- Chi tiéu chat luong vé 13i bit (BER).

- Chi tiéu chat lugng vé rung pha, troi va truot.

- Chi tiéu chét luong vé suy hao, xuyén am, tap 4m va nhiéu.
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Céc chi tiéu chét lugng do nganh hoic ITU-U quy dinh.
3.5.CAC CO CHE BAO VE
3.5.1. Bao vé 1+1

M06 hinh bao vé 1+1 nhu hinh 3.16.

Trong do, tin hi¢u dugc truyén lién tuc trén ca hé théng hoat dong va h¢ théng bao vé. Bo
chon tai may thu kiém tra chat lugng tin hi¢u thu dugc cua ca hai h¢ théng béng cach do BER va
lya chon tin hi€u cua duong truyén nao c6 chat luong cao hon.

Hé thdng hoat dong (W) H¢ thong hoat dong (W)
—|MUX | E/O » O/E [DMUX [
g BG =T >
Hé thong bao vé (P) Hé théng bao vé (P) . chon
" |MUX | E/O » O/E |DMUX [T
Phia phat Phia thu

Hinh 3.16- M0 hinh bao v¢ 1 + 1

3.5.2. Bao vé 1:1

Co ché bao vé 1:1 1a trudng hop riéng ciia bao vé 1:N khi N=1. Bao vé 1:1 c¢6 dic diém la
¢ trang thai binh thuong, tin hi¢u chi truyén trén hé théng hoat dong. Néu hé théng hoat dong bi
dut soi quang thi chuyén mach hoat dong dé chuyén tin hiéu sang hé théng bao vé. Kiéu bao vé
nay co thé trd lai hodc khong trd lai va la loai bao vé€ phuc hdi hoan toan cac dich vu trén hé théng
¢0 801 bi dut.

3.5.3. Bao vé 1:N

M5 hinh co ché bao vé 1:N dugc thé hi¢n tai hinh 3.17.

Trong co ché bao vé 1:N, cac hé théng hoat dong va h¢ théng bao v¢ dat trong cung mot
duong vat 1y. So dd gdom c6 cac médun chuyén mach béo vé ¢6 cau tric gidng nhau dugc lip dat
tai phia phat va ca & phia thu, bus 1:N va bg diéu khién chuyén mach bio v¢ (PSC). Cac modun
chuyén mach bao vé dugc dit trong gid thiét bi ghép dé giam b6t chiéu dai cap dong truc két nbi
gitra ching.

O trang thai binh thuong, tin hiéu duoc truyén trén cac hé thdng hoat dong. Phia thu giam
sat tin hiéu dua vao mau khung, ma duong, BER. Néu BER hoic chéch khung (OOF) trong hé
théng hoat dong vuot ngudng cho phép, hoac mét tin hiéu thu (LOS) trén hé théng hoat dong thi
nat ddu va nat cudi trao déi thong tin diéu khién dé cung chuyén mach dua tin hi€u trén hé théng
hoat dong kém chét lugng hodc co su ) sang hé¢ théng bao vé. Trong truong hop co nhiéu hé
théng hoat dong c6 su cd thi chi hé théng ¢ uu tién cao nhat duoc st dung hé théng bao vé. Sau
khi stra chita hong hoc trong hé théng hoat dong thi tin hi€u trén hé théng bao vé duoc chuyén tré
lai cho hé théng hoat dong nay.

Mang dudng thing bao vé 1:N chi ¢ hiéu qua khi mét tin hiéu trén hé thong hoat dong
hodc chi dut soi trén hé théng hoat dong. Khi cap bi dut thi toan bd mang ngig hoat dong. Trong
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mang duong thiang chuyén mach bao vé 1:N, modun chuyén mach tai nat dau va nat cudi va co
cAu chuyén mach hoat dong theo giao thirc APS khi sir dung byte K1 va byte K2.

v

: o—b N but SO'l
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Kénh I N " |
i (1b
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Médun chuyén mach PSC - B diéu khién chuyén mach Médun (ihuyé£ mach
Nat ddu =~ - Két noi diéu khién chuyén mach Nut cuoi
Chi thi budc n cua giao thurc

Hinh 3.17- Hoat dong cta giao thirc APS trong bao v¢ 1:N

Sau ddy mo ta giao thirc hoat dong ctua K1 va K2 gitra hai ntt khi dit soi trén hé théng
hoat dong thir nhét.

Budce 1:

Soi cuia hé théng hoat dong thir nhat bi dat, nit cudi cua kénh hoat dong nhan dugc yéu
cau chuyén mach nén dong chuyén mach dau ra niit cudi ctia nd (1a) va chuyén mach dau vao nat
cubi ctia hé thong bao vé (1b). Nut cudi ciia hé thong hoat dong thir nhat cai dat yéu cau chuyén
mach trong byte K1, thong qua 2 chuyén mach da dong va bus 1:N giri téi nut cudi cua hé thong
bao vé.

Budc 2:

Nt cudi hé théng bao vé ghép byte K1, giri byte ndy dén nut dau thong qua hé thdng bao

Budce 3:

Nut dau hé thong bao vé kiém tra va dénh gia byte K1. Khi biét dugc yéu cau cta hé
thdng hoat dong thtr nhét, nat cudi cua hé thong bao vé bic cau téi hé thong hoat dong thir nhét
(thong qua dong cac chuyén mach 3a va 3b).
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Budce 4:

Nut dau hé thdng bao vé cai dit yéu cau chuyén mach trong byte K1 va sb thir ty kénh
(ludng nhanh) hoat dong trong byte K2, sau d6 giri nguoc trd lai ca hai byte nay cho nit cudi cua
n6 dé dwa ra yéu ciu st dung hé thong bao vé.

Budc 5:

Nt cudi hé thong bao vé xir Iy byte K1 va byte K2 va thiét 1ap cau t6i hé théng hoat dong
thir nhat (5a va 5b dong). Hoat dong ndy chi méi hoan thanh chuyén mach mot hudng tir trai qua
phai.

Budc 6:

Khi nit cubi hé thdng bao vé di bac cau toi hé thong hoat dong thir nhit né cai dat sé thu
tu ciia kénh hoat dong dang sir dung hé thdng bao vé trong byte K2 va sau d6 giri byte K2 qua hé
thong bao vé t6i niit dau cua no.

Budéc 7:

Tai nat dau hé théng bao vé, khi sb thir tw kénh trong byte K2 thu dwoc phit hop véi sé thir
tu kénh yéu cau chuyén mach thi kénh d6 duoc lya chon cho chuyén mach va nat dau thuc hién
béc cau téi hé thong hoat dong thir nhét (7a va 7b déng). Vi vay di hoan thanh chuyén mach hai
huong.

Chu y rang, cac byte K1 va K2 thuong dugc truyén trén hé théng bao vé. Thoi gian phuc
hdi bao gdm thoi gian xtr Iy cac byte K1 va K2 va thoi gian chuyén mach cua phan tir chuyén
mach. Tiéu chuén thoi gian phuc hdi nhé hon hodc bang 50 ms.

Khi xay ra sy cd trén hé théng hoat dong, thoi gian phuc hoi mang T, tinh theo biéu thirc
sau day:

Tpn(ns) = Tea + T X 3 + Tem 3.1)

Trong d6 Ty 14 thoi gian xtr 1y byte K1 hodc byte K2 tai mdi niit. Gia thiét rang mdi nut
nhan dang byte K1 hodc K2 trong 3 khung lién tiép va chiém thoi gian mot khung 13 125 ps dé xur
ly byte K1 hodc byte K2 . Vi vay thoi gian dé xtr 1y va nhan dang byte K1 hodc K2 trudc khi
chuyén mach 1a:

Ty =125ps x 3 x 5=1,875 ms (3.2)

Thoi gian cai dat byte K1 hodc K2 gia thiét bang thoi gian mot khung 125 us. Do d6 thoi
gian cai dat toan bo la:

Tea= 125ps x 4 =600 us (3.3)

Tem 12 thoi gian chuyén mach cua tit ca cac phan tir chuyén mach tham gia vao qué trinh
hoat dong chuyén mach bao vé. Trong hinh 3.17 ¢6 4 cap phan tir chuyén mach tham gia vao qua
trinh hoat dong chuyén mach. Ty, tré thanh mot yéu td quyét dinh khi xac dinh chi tiéu cua APS.
Tuy nhién trong thuc t& tong thoi gian tir luc xay ra su ¢b cho dén khi hoan thanh chuyén mach
bao v¢ thuong nhé hon chi ti€u 50 ms.

3.5.4. Cac dic diém ciia chuyén mach bao vé
3.5.4.1.Chuyén mach béo vé cé tré vé va khong tré vé

Co ché chuyén mach bao vé tro vé c6 ddc diém 1a khi khic phuc xong su ¢d trén hé thong
hoat dong thi tin hiéu duoc chuyén trg lai cho hé thong dy. Thi du nhu trudng hop bao vé 1:N da
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phan tich trén day. Con loai khong trd vé thi tin hiéu vén tiép tuc truyén trén hé thong bao vé ngay
ca khi su ¢ trén hé théng hoat dong da duogc khéc phuc.
3.5.4.2. Bdo vé tuyén, bdo vé dwong va bdo vé ching

Dé hiéu rd cac loai bao vé nay, can xem xét quy dinh vé tuyén, duong va ching trong mot

mang thong tin dugc thé hién tai hinh 3.18.

o Tuyén (Path) ;
o Puong (Line) i Pudng (Line) | |
L "Doan (Section) | | ;Poan (Section)! o
™ REG hoac REG ™
L ¥ DXC 0 *

E Poan (Section) Poan (Section)
SRR I .

Tuyén (Path) ™

Hinh 3.18- Quy dinh doan, duong va tuyén trong mang truyén dan SDH

Ngoai cac quy dinh trén day vé doan, duong va tuyén con c6 mot quy dinh vé chiang
(Span). Khai ni¢m chang khong trung vaéi khai niém duong. Boi vi duong dugc tinh tir nut hinh
thanh tin hiéu STM-N dén nut két cubi tin hiéu STM-N nay va c6 thé di qua nhiéu nut. Con ching
duogc hinh thanh gitra hai niit ké tiép nhau (trir nat 1ap) va gdm cac tuyén truyén din nguoc huéng
nhau.

T hinh 3.16 rat ra cac khai ni¢m sau day:

- Bao vé tuyén 1a bao vé tin hiéu VC-n truyén tir nat truy nhap dén nit két cudi VC-n ay
trong céu hinh mang ho va mang vong. Bao vé tuyén st dung phuong phap lua chon tuyén.

- Bao vé duong 13 bao vé tin hiéu STM-N tir diém truy nhap dén diém két cudi tin hiéu ay.
Bao vé duong st dung déu vong tin hiéu STM-N. Bao v¢ chang su dung d4u chéo tin hiéu STM-
N.

3.6. BAO VE TRONG MANG VONG
3.6.1. Uu diém ciia viéc sir dung mang vong tw phuc hoi

(1) V& phuong dién chuyén mach bao vé tu dong

Chuyén mach bao vé ty dong (APS) 1a k¥ thuét phuc hdi duoc st dung cho mang thong
tin quang. Cau tric giam sat khi sir dung APS 1a cau truc giam sat thong thuong.

APS dinh tuyén lai tin hiu tir hé théng hoat dong sang h¢ théng bao vé khi hé théng hoat
dong c6 su c6. APS nham hai muyc tiéu co ban: cung cap phuong phap truyén tai dich vu ctua h¢
thong tam ngung hoat dong khi lap dat thiét bi moi hodc bao dudng hé thong va cung cap kha
nang phuc hoi h¢ thong trong truong hop cé sy co khong mong muon, chang han nhu dut cap hay
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hong nit. APS 13 k§ thuat phuc hoi hé théng don gian nhat va nhanh nhat. Co ciu APS 1:N ¢6 thé
phuc hdi mang diém ndi diém khi hé thong hoat dong co su ¢b va khong co tac dung khi dut cap
trong mang nay, boi vi sgi bao v€ va soi hoat dong cung dat chung trong mot cap. Co ciu bao vé
1:N trd vé (1:N/DP) co thé phuc hdi mot phﬁn dich vu cua soi bi dit. Co cau bao vé 1:1/DP hoic
1+1/DP c¢6 thé phuc hdi ddy du cac dich vu cta soi bi dut, vi né lién quan dén bao vé hoan toan.
Céc co cau APS 141, 1:1 sir dung cho cac mang duong thing va ca mang vong. Vi vy cin phan
biét APS véi k¥ thuat chuyén mach thong thudng hodc chuyén mach bao vé théng minh. Dudi
day trinh bay chi tiét vé bao vé d6i v6i mang vong.

(2) Vé phuong dién kinh té

Mang vién thong hién nay ciia nhiéu nudc, trong d6 c6 Viét Nam dang sir dung cong nghé
sQi quang va su dung chuyén mach bao v¢ tu dong (APS) dé bao vé mang khi cap bi dut hoac
hong nat. Nhu chung ta d3 biét, mang vong tip hop cac nit tao thanh mot vong kin, trong d6 mbi
cap nit dugc két ndi v6i nhau qua 2 hoic 4 sgi quang. Mang vong ty phuc hoi 1a mang vong cung
cap d6 rong bang tan va thiét bi mang du phong dé c6 thé phuc hdi mang khi mang c6 su cb. Thiét
bi ghép kénh str dung trong mang vong 1a ADM c6 chirc ning tach va ghép cac kénh tai chd va
ndi thé'ing cac kénh chuyén tiép. Hinh 3.19 dua ra mét thi du mang hub c6 mot nut chinh va 3 nut
trung tdm (CO) chiu sy chi phéi ctia nat chinh (hub).

|:| Thiét bj dau cubi quang, ADM, W- Hoat dong, P- Bao vé¢

Hinh 3.19- Mang hub phét trién thanh mang vong

Két ndi gitra cac CO va hub duoc thuc hién qua soi quang diém nbi diém. Cac b ghép
dau cudi trong mang hub cé thé phat trién thanh cac ADM chi khi cac ADM nay hoat dong tai toc
do bit cao. Boi vi chung dung chung cho ca thiét bi quang va thiét bi ghép kénh sb.

Tt hinh 3.19 thay rang trong mang hub sir dung co cdu bao vé 1:1/DP. Co ciu nay can tdi
12 thiét bi dau cudi quang, st dung 6 soi quang. Trong khi d6 mang vong chi cin 2 soi quang.
Theo céc nha cung cap thiét bi cho biét gia thanh ciia mot thiét bi dau cudi quang bang 80% gia
thanh mot ADM khi téc do bit duong truyén ciia hai mang nhu nhau. Nhu vay 1a mang vong tiét
kiém duoc 58% téng kinh phi vé thiét bi. Néu sur dung cap cung loai thi mang vong tiét kiém duoc
2/3 tong kinh phi vé cap. Vé phuong dién bao vé, mang hub s& bi mat thong tin giita cac nut khi
cap bi dit tai mot diém bat ky. Tom lai mang vong wu viét hon mang hub.
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Céc truong hop bao vé mang vong duge tom tit trong hinh 3.20.

Trong mang vong hai sgi don hudng chuyén mach bao vé tuyén st dung phuong phap lya
chon tuyén. Trong mang vong hai sgi don huéng chuyén mach bao vé duong sir dung ki thuét
dau vong. Trong mang vong 2 soi hai huéng chuyén mach bao vé duong st dung k¥ thuat déu
vong. Trong mang vong 4 soi hai hudng chuyén mach bao vé dudng sir dung phuong phap déu
vong va phuong phap bao vé ching bang cach ddu chéo tin hiéu tir 2 soi quang hoat dong sang 2
sQi quang bao vé.

Mang vong hai soi hai huéng khong c6 chuyén mach bao vé tuyén.

Béao v€ mang vong

2F USHR/P - Mang vong 2 soi don huéng chuyén mach bao vé tuyén
2F USHR/L - Mang vong 2 s¢i don hudng chuyén mach bao vé duong
2F BSHR/L - Mang vong 2 soi hai huéng chuyén mach bao vé duong
4F BSHR/L - Mang vong 4 soi hai huéng chuyén mach bao vé duong

Hinh 3.20- Céc truong hop bao vé mang vong

3.6.2. Mang vong 2 s¢i don hwéng chuyén mach bao vé tuyén

So d6 mang vong 2 soi don huéng chuyén mach bao vé tuyén (2F USHR/P) nhu hinh
3.21. 2F USHR/P 1a mdt co ciu mang vong & trang thai binh thuong, nhung khi dut cap tai mot
diém nao d6 s& hoat dong theo kiéu mang dudng thiang. Nghia 1a trong trang thai dut cap thi soi
hoat dong va sgi bao vé déu di chung trong mot cap.

Hinh 3.21a 1a hoat dong cua mang vong hai s¢i don hudng véi gia thiét 1a ntt A va nat C
dang lién lac véi nhau. O trang thai binh thudng, tin hiéu truyén dong thoi trén ca soi hoat dong
(W) va sogi bao v€ (P). Tin hiéu phat va tin hi¢u thu cua mét nait ADM truyén trén hai soi khac
nhau va cing hudng véi nhau, trong hinh 13 cing hudéng kim déng hd. Tai phia thu ¢6 chuyén
mach bao vé va chuyén mach tiép xtc véi soi hoat dong W.

Hinh 3.21b mo ta trang thai cap bi dut trén doan BC. Khi cap dut, tai dau vao nut C mat
tin hiéu, trc 1a c6 canh bao LOS. Ngay sau d6, chuyén mach tai C hoat dong va chuyén sang tiép
xUc v6i soi P bén trai. Chuyén mach trang bi cho tt ca cac tin higu 16p tuyén nén goi 1a chuyén
mach bao vé tuyén.
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Hinh 3.21- Chuyén mach bao vé trong 2F USHR/P
2F USHR hoat dong chuyén mach trong cac truong hop sau day:
(1) Phat hién LOS hodc AIS dudng kich hoat cai dat AIS tuyén trong tit ca cac tuyén cta
ludng xudng.
(2) Phat hién AIS tuyén trén mot hodc hai ludng nhanh s& khoi dong chuyén mach bao vé
ctia cac ludng khac.

Chu y rang trong co ché diéu khién nay, chuyén mach bao vé c6 thé trg vé hodc khong try

Hinh 3.22 1a thi du dé minh hoa hoat dong ctia 2F USHR/P khi cap bi dut. Pé cho don
gian, gia thiét dung lugng ctia mang vong bang 622,08 Mbit/s va c6 bén ADM dé xen- & tin hiéu
VC-4.

Mbi ADM lién lac v&i tat cac ADM khac qua kénh STM-1. Chit sb trong hinh 3.22 chi rd
két ndi giita cic ADM. Thi du 2-1 c6 nghia 1d ADM #2 lién lac voi ADM#1. Gia thiét nhu vay
nham lam don gian viéc mo ta hoat dong cuia mang vong, khong gdy anh huong gi dén so do
chuyén mach bao vé.
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Hinh 3.22- Mot thi du vé hoat dong ciia 2F USHR/P

O trang thai binh thuong, tin hiéu STM-4 truyén trén cac vong theo hudng kim dong hd va
ca hudng nguoc chidu kim ddng ho. Khi 2 soi gitra niit 1 va niit 4 bi dut, may thu tai nut 1 phat
hién LOS va dua ra canh bao d6. Vi co ché didu khién gin vao ca hai huéng nén trong thao luén
sau ddy cua vong nguoc hudng kim dong hd ciing 4p dung cho vong cuing hudng kim hd. Sau khi
nat 1 xac nhan LOS hodc phat hién AIS duong, né xen AIS tuyén vao tit ca cac VC-4. Tai giao
dién STM-1 cua nut 1 trang thai cta tin hi€u nhanh dugc kiém tra. Viéc phat hién AIS tuyén thudc
mot trong 2 tin hi€u nhanh STM-1 da kich hoat chuyén mach bao vé luéng nhéanh va cho phép bo
chon Iya chon tin hi¢u nhanh tin cay hon. Vi nat 1 ¢ gén diém dat cap nén tat ca cac giao dién
STM-1 ciia nat 1 thuc hién chuyén mach bao vé. Pau ra nit 1 trén vong ngugc chidu kim dong hd
c6 AIS tuyén trong tat ca cac VC-4 ctia no, trir cac VC-4 dugc bd sung tai nit ndy.

Tai nat 2, bo ghép toc do bit cao khong phat hién duoc bat ky canh bao nao, vi khung
SDH khong bao gio bi gian doan. Sau khi ré kénh, cac giao dién STM-1 2a va 2b cta nut 2 phat
hién AIS tuyén va thuc hién chuyén mach bao v¢. Giao di¢n 2c twong ung voi két ndi gitra nut 1
va nut 2 khong bi anh huong cta dut cap nén khong yéu cau chuyén mach bao vé. Pdi véi cac
kénh ndi chuyén tiép qua nut 2, chi c6 kénh 4-3 (két ndi gitra nut 4 va niit 3) mang AIS tuyén. Céc
kénh 1-3 va 1-4 bit ngudn tir nat 1 nén déu truyén tai sb liéu tin cay.

Ap dung thuat toan nhu trén cho nut 3 thay rang chi c6 kénh 4-3 yéu cu chuyén mach bao
vé. Hon nita, ba kénh ndi chuyén tiép (2-1, 1-4, 2-4) déu mang tin hiéu tin cay. Dbi véi nat 4,
khong c¢6 mot giao dién STM-1 nao yéu cau chuyén mach bao vé. Cac ADM trén vong cung chidu
kim ddng hd hoat dong hoan toan gidng nhu cac ADM trén vong ngugc chiéu kim dong hd. Vi 2F
USHR/P la mét dang cua chuyén mach kénh va kich hoat chuyén mach khi c6 AIS tuyén nén
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khong yéu cau giao thic APS (c6 nghia khong can hoat dong ctia K1 va K2). Két qua 1a cau truc
2F USHR/P ddc lap hoan toan voi qua trinh phat trién va tiéu chuan hoa giao thirc APS.

3.6.3. Mang vong 2 s¢i don hwéng chuyén mach bao vé dwong
So dd hoat dong cua mang vong 2 soi don hudng chuyén mach bao v¢ duong 2F USHR/L
nhu hinh 3.23.

A A
HEN TN NN ENE
yy i 5 1 3 i L : 5 7 3 i
] | : ) ~ 7 /4
W Pi | iP W W Pi ;.><‘ but cap
—6 ... 2 ! I___6____,___{________£' ¥
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Hinh 3.23- Chuyén mach bao vé trong 2F USHR/L

Xét mot mang vong c6 6 ADM, ky hiéu tir 1 dén 6 va gia thiét ADM#1 va ADM#4 dang
lién lac vo61 nhau.

O trang thai binh thuong (hinh 3.23a), tin hiéu phat va tin hiéu thu cia mdi ADM duoc
truyén trén hai soi hoat dong (W) ctng huéng véi nhau (trong hinh vé& 14 theo huéng kim dong
h6). Tuy nhién, trén mdi sgi W, tin hiéu phat ciia tram ndy va tin hiéu thu cta tram khac cung
truyén dong thoi. Do d6 dung lugng ctia mbi ADM sé bi han ché.

Khi cap bi dut tai mot diém bét ky, thi du trén doan gitta ADM #2 va ADM #3, thi hai
ADM gan diém bi dut (ADM#2 va ADM#3) tién hanh chuyén mach dé dau vong tin hiéu duong
trén sgi W bi dut sang sgi bao vé (P) dé duy tri lién lac giita cic ADM (hinh 3.23b).

So d6 ddu vong tai hai niit khi soi bi dut nén phai ap dung k¥ thuat chuyén mach bao vé tu
dong (APS) c6 su tham gia cua byte K1 va byte K2. Hoat dong d4u vong tin hiéu dudng dua vao
thong tin chira trong K1 va K2 chinh la phuong thirc chuyén mach bao vé duong.

3.6.4. Mang vong 2 s¢i hai hwéng chuyén mach bao vé dwong

So @6 mang vong 2 soi hai huéng chuyén mach bao vé duong (2F BSHR/L) nhu hinh
3.24.

Céu tric BSHR duoc thuc hién khi su dung 2 soi quang. Tin hi¢u phat va thu cua mot
ADM truyén trén 2 soi va nguoc huéng nhau. Trong mdi soi, mot nira tong sé kénh duoc sir dung
cho hoat dong va nura con lai danh cho bao vé. Hinh 3.24 ap dung cho mang vong STM-16 (c6 16
STM-1). Trén hinh 3.24a ghi rd d6i v6i soi W1 va ca soi W2 ¢6 ciac STM-1#1 dén STM-1#8 danh
cho hoat dong, STM-1#9 dén STM-1#16 sir dung cho bao v¢.

Hinh 3.24b la truong hop cép bi dut, thi du cap dut trén doan gitta ADM#2 va ADM#3.
Luc d6, hai ADM gan diém bi dut (ADM#2 va ADM#3) tién hanh dau vong dé nbi STM-1#1
trén sgi W1 sang STM-1#9 trén soi W2, v.v., ndi STM-1#8 trén soi W1 sang STM-1#16 trén soi
W2.
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Hinh 3.24- Chuyén mach bao vé trong 2F BSHR/L

Piu vong dugc thuc hién tai hai ADM, vi vady phai c6 thong bdo gitra hai nut nay va phéi
hop dé chuyén mach ddng thoi. Mubn vay cac thong bao va tin hiéu diéu khién dugc truyén tai
trong céac byte K1 va K2.

CAu truc 2F BSHR/L sir dung dé truyén tai tin hiéu STM-N, trong d6 N 1a sé chén, dién
hinh 1a STM-4 va STM-16. Tuy nhién day khong phai 1a diéu kién bit budc. Néu N 1a sb 1é s& co
hai kha nang thuc hién. Hai kha ning trai nguoc nhau vé bao vé va st dung. Néu tdc do bit st
dung (hoat dong) nho hon hodc bang 50% toc do bit cia ca hé théng thi 4p dung k¥ thuat déu
vong nhu da phan tich trén day. Con néu luu lugng st dung 16n hon 50% luu lugng ctia hé théng
thi khe thoi gian sir dung cudi cing dugc bd tri dé truyén tai dich vu vu tién thip. Tat nhién khi
mang cO sy c6 thi tin hiéu dich vu vu tién thép nay sé bi mat.

3.6.5. Mang vong 4 s¢i hai hwéng chuyén mach bao vé dwong

So dd mang vong 4 soi hai huéng chuyén mach bao vé duong (4F BSHR/L) nhu hinh
3.25.

Hinh 3.25a 1a mang vong 4 soi chuyén mach bao vé duong & trang thai binh thudng.
Mang dugc cAu trac tir 4 soi quang, trong do6 2 soi hoat dong va 2 sgi bao v¢. Tin hi¢u STM-N
truyén trén hai soi hoat déng nguoc hudng v6i nhau. Vi da co6 hai soi bao vé nén ¢ trang thai binh
thuong trén 2 soi hoat dong sir dung 100% tong s kénh cuia hé thong.

Hinh 3.25b thé hién trang thai cua mang khi diit cap trén doan BC. Nguyén tic chung la
hai nat gan diém bi dut chuyén mach dé chuyén cac ludng nhanh tir 2 soi hoat dong bi dut sang 2
s¢1 bdo v¢ khong bi dut. Trong hinh v&, nit B va nat C tién hanh chuyén mach dau vong dé tao
thanh duong truyén lién tuc gitta ADM#A va ADM#D.
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Hoat dong (W)
______ Bao vé (P) ------Bao v¢ (P)
Hinh 3.25- Chuyén mach bao vé trong 4F BSHR/L

—— Hoat dong (W)

Trong 4F BSHR/L, chuyén mach bao v¢ dugc kich hoat nho phat hién thong bao cai dat tu
dong trong byte K1 va K2.

K¥ thuat ddu vong trong 4F BHSR/L chi bao vé duoc luu luong khi cap dut va khong co
tac dung bao v¢ khi héng nut. Muén bao vé luu Iuong khi dut 2 s¢i hoat dong va hong nut can st
dung k¥ thuat bao vé chang (bdo vé span). So dd bao vé chdng dugc minh hoa tai hinh 3.26.

Pau chéo

Hoat dong (W)
Bao vé (P)
Hinh 3.26- 4F BHSR bao v¢ chang

Trong truong hop 2 soi hoat dong (W) bi dit thi 2 ADM gan diém bj dut tién hanh chuyén
mach dé déu chéo luu lugng tir 2 soi W d3 bi dut sang 2 soi bao vé dé tranh diém dat. Trong
truong hop nay chi st dung 2 s¢i bao vé trong doan c6 2 sgi W bi dat. Khoi dong chuyén mach
ctia 2 ADM tai hai dau doan duoc thuc hién nhd thong bao chuyén tai trong K1 va K2.

Tir viée phan tich chuyén mach bao vé trong mang vong 2 soi hai hudng ciing nhu mang
vong 4 soi hai hudng thiy rang vai trd ciia cac byte K1 va K2 rat quan trong. Vi vy sau day thao
ludn vé qua trinh van hanh cta cac byte K1 va K2.
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3.6.6. So sanh cac mang vong bao vé¢
3.6.6.1. Thoi gian phuc hoéi

(1) Mang vong 2 soi don huéng chuyén mach bao vé tuyén

Mang nay khong can thoi gian xir Iy K1 va K2 tai cic niit nén thoi gian phuc hdi nhanh
nhat. Thoi gian phuc hoi dugc xac dinh tur thoi diém xdy ra sy cd dén thoi diém hoan thanh
chuyén mach cua phan tr chuyén mach. Thoi gian ké tur thoi dieém xdy ra su ¢ dén thoi diém bat
dau chuyén mach goi 1a thoi gian khoi dong chuyén mach. Cé hai ti€u chuan khoi dong chuyén

4
AN

mach bao vé, d6 1a mat tin hiéu va suy giam chét luong tin hi¢u. Mat tin hiéu 1a su cb cung" gy
ra do mat tin hiéu (LOS), mat khung (LOF), BER vuot qua 107, Con suy giam tin hiéu 1a sy ¢
"mém" gdy ra boi BER vuot qua ngudng cai dit nim trong pham vi 107 dén 10”°. Mt tin hiéu
thuong dugc uu tién chuyén mach bao vé hon suy giam chat lugng tin hiéu. Thoi gian phat hién
BER cua hé thdng STM-N 1a tong cong cua thoi gian phat hién tong 1é khi kiém tra cac BIP-24 (3
byte B2) cua tin hi¢u STM- N trong mot chu ky thoi gian phat hién cuc dai. Chu ky thoi gian phat
hién cyc dai 1a ham cta ngudng BER. Bang 3.1 chi rd mdi lién quan giita BER va s6 lugng vi
pham BIP-24 dya vao yéu cau thoi gian phat hién cuc dai.
Bang 3.1 - Mbi lién hé gitra BER va s6 vi pham BIP-24 ctia STM-N

BER | Thoi gian phat S6 luong
hién cycdai | vj pham BIP-24
>107 10 ms 1002 x N
10 100 ms 1476 x N
107 Is 1530 x N
107 10s 1536 x N
107 100s 1536 x N
107 1000s 1536 x N
10§ 10.000s 1536 x N

Thi du 1, néu ngudng BER béng 10 va sb luong vi pham BIP-24 dugc phat hién trong
chu ky 10s dbi voi tin hiéu STM-4 12 6300 thi hé thong nay 1am vao tinh trang giam chét luong.
Boi vi s6 vi pham nay 16n hon 6144 (1575 x 4). Nhu vay, néu tinh trang suy giam chat luong ¢
BER = 10°kéo dai thi thoi gian phuc hoi bang 10 s cong véi thoi gian chuyén mach. Sau khi hoan
thanh chuyén mach thi tin hiéu trén hé théng hoat dong méi dugc chuyén sang hé théng bao vé.

Thi du 2, néu BER = 107 va s6 luong vi pham BIP-24 dugc phat hién trong chu ky 10 ms
d6i voi tin hiéu STM-1 1a 1600 thi hé thong duoc xem nhu mét tin hiéu. Truong hop nay c6 thoi
gian phuc hdi bang 10 ms cong véi thoi gian chuyén mach.

Tom lai d6i voi mang vong 2 soi don hudng chuyén mach bao vé tuyén thi thoi gian
chuyén mach béo vé tdi da ké tur khi phat hién mét tin hiéu cho dén khi hoan thanh chuyén mach
béo vé nho hon tiéu chuin 50 ms.

(2) Mang vong 2 hoic 4 soi hai hudng chuyén mach bao vé dudng

D6i v6i mang vong 2 hodc 4 soi chuyén mach bao vé duong khi dut cap chi co hai nat gan
diém bi dut tién hanh dau vong. Vi vay dudng truyén byte K1 va K2 giita hai nut nay dugc xem
nhu 12 mot mang da diém. Vi vay viéc chuyén tiép bao hiéu K1 va K2 qua cac ADM s& gy tré
dang ké va 1a thanh phan can quan tim khi tinh thoi gian phuc hdi cia mang vong chuyén mach
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bao vé dudng. Cac ADM phai c6 kha ning doc va chuyén tiép cac byte K1 va K2. Nhu di trinh
bay trén ddy, thoi gian xir Iy byte K1 hodc K2 bang thoi gian mot khung 125 ps. Ngoai ra, tai mdi
ADM byte K1 hoac K2 duoc két cudi va tai tao dé chuyén téi ADM tiép theo. Do d6 thoi gian tré
t6i thiéu bang 2 khung 125 ps. Nhu véy 1a thoi gian xir 1y va thoi gian tré cua byte K1 hodc K2 tai
mot ADM la 3 khung.

Gia thiét trong mang vong co téi da 16 ADM thi tré bao hi¢u K1 va K2 1a:

Twz = (16 - 2) nut x 3 khung x 125 ps / khung = 5,25 ms (3.4)

Tai mdi ADM can giam sat lién tiép 3 byte K1 hodc 3 byte K2. Do d6 thoi gian tré tong
ciia bao hiéu K1 hodc K2 1a 15,75 ms. Néu thdi gian phuc hdi ddi véi mang vong ciling yéu cau
hoan thanh trong 50 ms nhu mang diém ndi diém thi thoi gian chuyén mach danh cho mdi phan tir
chuyén mach tai 2 ADM gan diém bi dit s& 1a (50 - 15,75) /2 = 17,125 ms. Vi thoi gian chuyén
mach ctia mdi phan tir chuyén mach nhu véy 13 c6 thé dép tmg dé dang d6i v6i chuyén mach dién
tir. Tom lai, thoi gian phuc hdi cua 2F BSHR/L, 4F BSHR/L bao gom thoi gian chuyén mach cia
céc phan tir chuyén mach va thoi gian tré ctia bao hiéu K1 va K2. Hai thanh phan nay x4p xi bang
nhau.
3.6.6.2. So sdanh cdc chi tiéu khdc

Bang 3.2 so sanh céc chi tiéu k§ thuat nhu toc d6 phuc hdi, kha ning bao vé nut (ADM),
d6 phuc tap, st dung byte K1 va K2, gia thanh mdi ADM va dung luong chuyén tai gitra cac loai

mang vong.
Béang 3.2- So sanh cac loai mang vong
Céu trac Dung Gidthanh | Sirdung | DPophiac | Béové Téc do
SHR luong nat K1 va K2 tap nat phuc hoi
4F BSHR/L Loén Cao Co Trung binh Co Cham
2F BSHR/L | Trung binh | Trung binh Co Phuc tap Khong Cham
2F USHR/L Thap Thap Co Trung binh | Khong Cham
2F USHR/P Thép Thép Khong Pon gian | Khong Nhanh

Tur bang 3.2 cho biét:

4F BSHR/L ¢6 gia thanh mdi ADM 1la cao nhat. S& di nhu vay 1a vi mang nay dugc xem
nhu mang vong kép (4 soi) nén mdi ADM phai trang bi mot s6 thiét bj nhidu gip d6i so v6i mang
vong 2 soi va do d6 chi phi cho soi quang ciing cao nhat. Tuy nhién dung luong ghép trén hé
thdng hoat dong nhiéu gip d6i so v6i 2F BSHR va c6 kha ning bao vé nut.

2F BSHR/L phtrc tap nhat, vi phai danh mot ntra dung lwong cho hoat déng va mét nira
dung lugng cho bao vé. Ngoai ra con phai ddu vong cac khe thdi gian trong tmg véi nhau khi
chuyén mach bao vé.

2F USHR/P cau trac don gian nhét, thoi gian phuc hdi nhanh nhét, nhung dung lugng
ghép thép.

TOM TAT

Trong thong tin SDH sir dung cho soi quang ¢ cac loai cau hinh nut nhu: dau cudi, xen-r&
(ADM), lap va ndi chéo s6. Cau hinh dau cubi chi sir dung trong mang dudng thang. Cdu hinh
ADM sir dung cho ca mang dudng thing va mang vong.
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CAu hinh mang duong thiang bao gébm mang diém ndi diém va mang da diém. Hai ciu
hinh nay st dung 2 soi quang: mot sgi cho tin hi¢u phat va mét soi cho tin hi¢u thu.

CAu hinh mang vong dugc phan chia thanh mang vong 2 sgi mot huéng, mang vong 2 soi
hai huéng va mang vong 4 so1 hai hudng.

Mang vong hai soi mot huéng chuyén mach bao vé tuyén khong st dung bao hiéu chira
trong cac byte K1 va K2 va chuyén mach bao vé bang cach chon tuyén ¢ chét lugng tot hon
trong hai tuyén. Mang vong 2 soi don huéng chuyén mach bao vé duong bang cach ddu vong cho
mot hudng tai 2 nut gan diém cap bi dit. Mang vong 2 soi hai hudng sir dung bao vé duong bang
cach ddu vong tai hai niit gan diém céap bi dit cho hai huéng. Mang vong 4 soi hai hudng chuyén
mach bao v¢ duong béng cach dau vong tin hi¢u trén 2 soi hoat dong sang 2 soi bao v¢€ tai 2 nut
gan diém cap bi dat. Trong trudng hop soi hoat dong bi dit, mang vong 4 soi hai huéng c6 kha
nang d4u chéo tin hiéu dé bao vé chang.

Tat ca cac loai mang vong chuyén mach bao vé dudng va chang déu sir dung byte K1 va
K2 dé truyén tai bao hiéu chuyén mach bao v¢ tu dong.

CAU HOI
1. B4i voi cAu hinh mang diém ndi diém STM-N c¢6 thé sir dung co ché bao vé nao khi sgi quang
cua h¢ thong hoat dong bi dut?

a. Co ché bao vé 1:1

b. Co ché bao v¢ 1+1

c. Co ché bao vé 1:N

d. Cé 3 loai co ché
2. H¢ théng STM-1 diém nbi diém STM-1 c6 thé st dung co ché bao vé nao khi mot trong cac
ludng nhanh 2,048 Mbit/s ¢6 BER > 107?

a. Pau vong

b. Lwa chon tuyén

c. Co ciu bao vé 1:N
3. Mang vong ¢6 s nat toi da 1a 16, khi dut cap tai mot diém thi bao hiéu K1 va K2 di qua bao
nhiéu nut?

a. 16 nat

b. 14 nit

c. 12 nat
4. Trong mang vong 2 soi don hudng bao vé tuyén, cac bao hiéu K1 va K2 truyén nhu thé nao?

a. Hai hudng

b. Mot hudng

c¢. Khong dung bao hi¢u K1 va K2
5. Mang vong 2 soi hai hudng c6 céc loai bao v¢ gi khi dut cap?

a. Bao v€ nut

b. Bao vé tuyén

c. Bao v¢ duong
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6. Trong mang vong 4 soi hai huong cé nhiing kha nang bao v¢ gi khi dat cap?

a. Bao vé tuyén

b. Bao v€ nut

c. Bdo v¢ duong va chang
7. B6i v6i hé thong STM-1, sb 1an vi pham BIP-24 trong 10 ms 1a 960. Vay trung binh trong mdi
khung STM-1 ¢6 bao nhiéu lan vi pham BIP-24?

a.10 lan

b.11 lan

c.12 lan

8. Néu s6 1an vi pham BIP-24 trong 10.000s bang 960 thi trung binh mdi khung c6 bao nhiéu lan
vi pham BIP-24?

a. 1,2 x 107 lan
b. 1,5x 107 lan
c. 1,2 x 10 lan
9. Truong hop nao sau ddy dugc vu tién chuyén mach bao vé?
a. BER=10"°
b. BER = 107
c. but cép quang
(Xem tra 101 tai ph?m phu luc).
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CHUONG IV
CAC PHUONG THUC TRUYEN TAI SO LIEU

4.1. GIOI THIEU CHUNG

Trong chuong nay gidi thiéu cac phuong thirc truyén tai s lidu nhu:

- Céac phuong phép truyén tai ATM qua SDH bang cach sap xép cac té bao ATM vao cac
conteno 40 VC-n. Trong phan ndy tip trung thao luan cach sip xép cac té bao ATM viao VC-4 va
vao két chudi lién k& VC-4-Xc. Qua trinh sap xép nay phai tao kha niang dé may thu tach chinh
xac gidi han cac té bao nham dam bao khong gay t6n that té bao.

- Céc phuong thirc dong khung sb liéu IP. C6 4 phuong thirc dong khung duogc gidi thiéu,
d6 1a dong khung kiéu giao thirc diém -diém (PPP), kiéu diéu khién tuyén sb liéu mirc cao
(HDLC), kiéu giao thirc truy nhap tuyén SDH (LAPS), thu tuc déng khung chung (GFP). Sau khi
dong khung, sb liéu dugc truyén qua mang SDH dué6i dang diém - diém, vi vdy goi chung la
phuong thirc truyén tai goi trén SDH (POS)

- Phuong phap két chudi cac conteno a0 VC-n dé truyén tai s liéu c6 toc do bit cao hon
tdc do bit cua conteno &o.

- Phuong phap truyén tai IP hoic ATM trén mang quang.

- Giao thtrc s6 liéu phéan b soi quang (FDDI), trong d6 c6 mang vong thé bai kép, thuong
goi la token ring.

- Cong ngh¢ Ethernet.

- Cong nghé mang vong truyén tai cac goi sb lidu co kha ning ty phuc hdi. Trong phan
nay tap trung phan tich hai chu dé: giao thirc tai sir dung khong gian (SRP) va chuyén mach bao
vé thong minh (IPS). Pay la phuong thirc truyén tai goi linh hoat (DPT).

4.2.TRUYEN TAI SO LIEU QUA SDH
4.2.1. Truyén tai ATM qua SDH
4.2.1.1. Céu triic té bao ATM

Trude hét gidi thiéu cau tric cua té bao ATM. Té bao ATM c6 cdu triic nhu hinh 4.1.

Tht tu bit trong motbyte I 2 3 4 5 6 7 8

5 byte dau dé

> S6 byte
) trong t€ bao
48 byte truong tin

e

53

Hinh 4.1. CAu trtc té bao ATM
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Té bao ATM c6 hai phan: dau dé va tai trong. Pau dé co 5 byte va tai trong chiém 48 byte.
Trong dau dé ¢ cac bit sir dung cho dinh tuyén, diéu khién ludng va cac chiic niang khac. Thir tir
truyén cac bit trong mot byte 1a tir trai qua phai. Cac byte trong té bao duogc truyén tir trén xudng
dudi.

Mudn truyén tai sb liéu qua SDH thi cong viéc dau tién 1a sap xép cac té bao ATM vio
khung SDH. V& nguyén tic, cac té bao ATM c6 thé sip xép vao khung VC-n & tit ca cac mifc.
Tuy nhién, dung lugng cua cac khung VC-n & cac muc khac nhau khong nhu nhau. Vi vay cé
khung chira hét cac té bao va ciing ¢6 khung khong chira hét cac té bao. Sau ddy trinh bay cach
sap xép.
4.2.1.2. Sip xép cdc té bao ATM vao VC-n

Sép xép cac t& bao ATM dugc thuc hién bé“mg cach déng chinh ciu trac byte ctia moi té
bdo so vé&i cAu tric conteno do don hodc két chudi cac conteno a0. Vi dung luong conteno 4o hoac
két chudi conteno ao khong bang boi sé nguyén lan do dai té bao (53 byte) nén cho phép té bao
cubi cung trong khung VC-n chuyén sang khung VC-n tiép theo. Trudng tin ciia té bao (48 byte)
duogc tron trude khi sap xép. Phia thu giai tron trudng tin trudce khi chuyén té bao vao 16p ATM.

Pau dé cua té bao chira truong kiém tra 16i ddu dé (HEC) dong vai tro nhu tir ma dong b
khung va dugc su dung dé tai tao té bao tai phia thu.

(1) Sap xép vao khung VC-3/VC-4

Khi sap xép ludng té bao ATM vio VC-3/VC-4 can ddng chinh bién gidi byte cua té bao
vdi bién gigi cua VC-3/VC-4.

Trinh ty sap xép nhu hinh 4.2.

H | truong tin H | truong tin H
H | trudng tin H | trudng tin H

' 9 hang
H | truong tin H | truong tin H

H | truong tin H | truong tin H l

f

VC-3/ VC-4 POH H- Pau dé

Hinh 4.2. Sip xép cac té bao ATM vao khung VC-3/VC-4

Khung C3 ¢ 84 cot va khung C-4 c6 260 cot danh dé ghép cac té bao ATM. Mbi hang
ctia khung C-3/C-4 khong phai 1a boi s6 nguyén ctia 53 byte, vi vy té bao cudi clng ciia cac dong
trong khung VC-3/VC-4 c6 mét sb byte phai ghép xudng ddu hang cua dong tiép theo. Tong sd
byte trong khung C-3/C-4 danh dé sip xép cac t& bao ATM bang 756/2340 byte. S6 byte nay
khong 13 bdi sb nguyén cua 53 byte, vi vay té bao cudi cing trong khung c6 mot s6 byte chuyén
sang dau khung tiép theo.

(2) Sép xép vao VC-4-Xc

Trong truong hop két chudi lién ké X khung VC-4 can phai dong chinh bién gidi té bao
ATM so véi bién gi6i caa VC-4-Xc. Do dung lugng ciia VC-4-Xc khong phai 13 boi sé nguyén
ctia 53 byte nén byte cudi cling ciia t& bao trong khung VC-4 duge phép chuyén sang khung VC-4
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hoac VC-4-Xc tiép theo. Trudc khi sép xép, ddn ¢ dinh X-1 cot vao lién sau cot VC-4 POH (hinh

4.3).
H | truong tin H | truong tin H
H | trudng tin H | truong tin H
Don i
co ' 9 hang
dinh H | truong tin H | truong tin H
H | truongtin | [ | truongtin | g l
T X-1 e Xx 260 byte f
VC-4-Xc POH

Hinh 4.3- Sép xép céac t& bao ATM vao khung VC-4-Xc

(3) Sap xép vao VC-12

Pa khung VC-12 ¢6 4 khung VC-12. Mbi khung VC-12 gdm mét byte VC-12 POH va 34
byte tai trong. Cac t& bao ATM dugc sap x€p vao vung tai trong cia VC-12 va dugc dong chinh
gitra bién gidi teé bao va bién gidi byte cia VC-12. Vi dung lugng vung tai trong cia moi khung
VC-12 bang 34 byte khong phai 1a udc sO nguyén ctua 53 byte nén t€ bao c6 thé chuyén sang
khung hoac da khung VC-12 tiép theo.
4.2.2. Cac phwong thirc déng khung s6 liéu
4.2.2.1. Mé diu

Vén dé nay lién quan d¢én mang quang SDH thé hé tiép theo va duoc thé hién tai hinh 4.4.

IP
Y Y \ DVB
PDH MPLS > VLAN
\/ \ .
ATM Eth . Fibre Chanel
erne
ESCON_
vy v FICON

HDLC/PPP/LAPS \
y

4 y

GFP-F | GFP-T

y A/ Y Y

Két chudi lién ké Két chudi ao

NG SDH

Hinh 4.4- M6 hinh mang quang SDH thé hé tiép theo
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Trude day, cong nghé SDH duoc thiét ké tdi uu cho muc dich truyén tai cac tin hiéu ghép
kénh phén chia theo thdi gian (TDM). Tuy nhién hién nay yéu cau dit ra d6i véi mang da hoan
toan thay doi khi cac dich vu truyén tai dir liéu ngay cang ting. Diéu d6 c6 nghia 1a trong twong
lai, hé théng SDH truyén théng khong thé dap umg duoc nhu cau gia ting cua cac dich vu sb liéu
nira. SDH thé hé tiép theo (NG-SDH) 1a mot co ché truyén tai cho phép ton tai dong thoi cac dich
vu truyén thong va cac dich vu méi trén cing mot mang ma khong lam anh huéng 1an nhau.

Céc giao thirc quan trong duoc st dung trong SDH thé hé tiép theo phuc vu cho viéc
truyén tai s6 liéu qua mang SDH bao gém: thu tuc dong khung chung (GFP), két chudi 4o
(VCAT) va co ché diéu chinh dung luong tuyén (LCAS), tit ca déu di duoc ITU-T tiéu chuan
hoa. Cac cong nghé nay cho phép két hop mot cach hiéu qua nhiéu giao dién sé liéu khac nhau
vao trong SDH. Piéu quan trong nhat 1a SDH c¢6 thé thuc hién viéc phan bo bang théng ma khong
lam anh huong toi luu lwong hién tai. Ngoai ra, SDH thé hé tiép theo con ¢ kha nang cung cép
chat lugng dich vu (QoS) thich hop cho cac dich vu méi va kha nang truyén tai dong thoi nhiéu
loai dich vu khac nhau trong cung mot méi truong.

4.2.2.2. Pong khung kiéu HDLC

(1) Goi PPP

Céc goi IP duoc sip xép vao khung SDH khi sir dung goi PPP. Céac goi sb liéu IP duoc
sap x€p thanh cac goi co kich cd cua mot khoi truyén dan cyc dai (MTU). Khuon dang goi PPP
nhu hinh 4.5.

0 1 2 8
01234567890123456789012345678901

Giao thirc Giao thirc i
(néu 16 bit) !

bém

MTU = Truong tin + dém = 1500 byte
Hinh 4.5- Khuon dang g6i PPP

Truong giao thiic ¢6 chiu dai mot hodc hai byte. Gia tri ciia trudng giao thirc biéu thi loai
giao thirc, thi du giao thirc Internet (IP), giao thirc diéu khién tuyén (LCP), v.v. Tai trong cc goi
s6 lidu IP duoc truyén tai trong truong tin. Truong tin cong voi dém co chiéu dai cuc dai 1500
byte. Trong truong hop géi s6 liéu IP 16n hon MTU thi phéan thanh nhiéu goéi nho va sir dung mot
s6 gbi PPP.

(2) béng khung HDLC

Hinh 4.6 minh hoa kiéu déng khung diéu khién tuyén s6 liéu mirc cao HDLC. Hinh nay
khong bao gdm céc bit xen cho dong bo va cac bit xen bat ky.
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Mdi khung c6 diy cd 8 bit tai du khung. Co duge quy dinh 13 ddy nhi phan 01111110.
Giira hai khung chi yéu cau mét cd. Hai co lién tiép biéu thi khung rdng va dugc xoa mot cach
don gian va khong duoc dém nhu mot diy kiém tra khung (FCS).

HDLC quy dinh truong dia chi 8 bit. Boi vi truyén goi trén SDH (POS) chi str dung céc
tuyén diém ndi diém nén khong yéu cau dia chi trong HDLC. Chinh vi vdy ma truong dia chi cai
dat "Dia chi tt ca cac tram" bai day nhi phan "11111111" . Tuy nhién, truong dia chi phai dugc
xu ly dé phat hién dia chi tat ca cac tram.

0 1 2 3
012345678901234567890123456789 01

Co Dia chi Piéu khién
0111111011 111111000000T71°1

FCS

J4 . \ Lam déy giira cac khung
FCS (néu 32 bit) 01 (1?01 |1 o | ot diachi iép theo

Hinh 4.6- Cau trac khung HDLC

Truong diéu khién 8 bit duogc st dung trong HDLC dé thyc hién mot s chire nang diéu
khién. Trong POS trudng nay 1a diy nhi phan "00000011".

FCS dugc tinh todn trén toan bo khung, bao gdm cac truong dia chi, diéu khién, giao thirc,
thong tin, dém va cac bit hodc cac byte bt ky xen vao nham dam béo tinh trong sudt. Truong
FCS dit tai cubi khung.

Vi cic byte trong truong tin c6 thé bi phong tao thanh byte cd, nén dé tranh mat dong b
khung can st dung thu tuc dém byte. Byte dém dugc dat sau khi tinh toan FCS. Tai phia thu can
tinh toan FCS dé phat hién khung bi 16i.

(3) Khudn dang giao dién

Pong khung HDLC duge sir dung dé cung cdp giao dién mot octet cho 16p vat Iy SDH.
Ludng octet duoc sip xép thanh AUG trong bién giGi octet AUG. Ma duong truyén nhi phan
duogc st dung cho cac giao dién SDH.

Diy dai toan céc bit 0 s& gdy ra ric rdi trong mang SDH. Thi du, may thu thudng phuc hoi
dong ho tir ludng s6 liéu dén nhim dam bao dong bo chinh xéac trén toan mang. Trong trudng hop
xudt hién ddy dai cac bit 0 thi hé thong vong khoa pha ctia may thu sé mat dong bo va dan toi dinh
thoi khong chinh xac nut SDH va tat ca cac ludng xudng ciia cic niit. Vi vay phai tién hanh tron
tai trong tai phia phat va giai trdn tai phia thu. Kiéu tron duoc chi thi boi byte nhan tin hi¢u C2
trong mao dau tuyén.

Theo khuyén nghi RFC-2615 thi giao dién POS c6 tc do truyén dan co so la 155,52
Mbit/s va cling c6 kha ning tao ra cac giao dién POS tdc do bit cao STM-4¢ va STM-16c. Riéng
giao dién HDLC STM-64c¢ sir dung kiéu dong khung c6 tir ma 32 bit.
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4.2.2.3. Pong khung kiéu LAPS

Giao thirc truy nhdp tuyén SDH (LAPS) 1a mét giao thirc tuyén sb liéu duoc thiét ké cho
muc dich IP/ SDH va Ethernet / SDH dugc ITU-T chudn hoa lan luot trong khuyén nghi
X.85, X.86. LAPS hoat dong nhu khung HDLC bao gom dich vu lién két sb liéu va chi tiéu giao
thirc dé thuc hién viéc sap xép goi IP vao tai SDH. IP/SDH str dung LAPS nhu mot su két hop
céu tric thong tin s6 liéu giao thirc IP (hodc cac giao thirc khac) vi mang SDH. Lop vat 1y, 16p
tuyén s6 liéu va 16p mang hodc cac giao thirc khac duoc sap xép tuan tu gdbm SDH, LAPS va IP
hodc PPP. Méi lién hé nay dugc biéu dién nhu ngin giao thirc / 16p cho IP trén STM-N. Hinh
4.7 mo ta IP/SDH nhu ngén giao thuc/16p.

TCP/ UDP

Giao thirc Internet

IP

LAPS
VC mirc thip |

VC mtrc cao

} G.707/Y.1322

Poan ghép kénh

Poan 1ap
DPoan dién/quang G.703/G.957

Hinh 4.7- Ngén giao thuc /16p cho IP trén STM-N str dung LAPS X.85

4.2.2.4. Péng khung kiéu GFP

GFP quy dinh mot co ché chung dé thich tng cac tin hiéu khach hang 16p cao v6i mang
truyén tai dong bd. Cac tin hiéu khach hang c6 thé & dang khdi sb liéu giao thirc PDU (nhu
IP/PPP hay Ethernet MAC), ma khdi (nhu kénh soi quang hay ESCON) hoic ludng s6 ¢6 toc do
bit ¢6 dinh. GFP bao gdm ca phan chung va phan dic trung cho timg loai tin hiéu khach hang.
Phan chung ctia GFP 4p dung cho tat ca cic loai luu lwong. Hién nay co6 hai ché d¢ thich tng tin
hi¢u khach hang dugc dinh nghia cho GFP. Ché d6 thich ung voi tin hi¢u dang PDU duogc goi la
GFP sip xép khung (GFP-F). Ché d6 thich tmg véi tin hiéu c6 dang ma khdi duoc goi 1a GEP
trong sudt (GFP-T). Hinh 4.8 minh hoa mbi quan hé giita cac tin hiéu khach hang 16p cao voi
GFP va cac tuyén chuyén tai ctia no.

Ethernet IP/PPP Cac dich vu khac
GFP - Phan dic trung khach hang
(Phu thudc tai trong)
GFP - Phan chung
(Khong phu thudc tai trong)

Tuyén truyén tai SDH

Hinh 4.8- Quan hé cua GFP véi cac tin hiéu khach hang va tuyén truyén tai
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(1) Phan chung ctia GFP
¢ Khung nguoi st dung GFP

Céu trac ctia khung nguoi sir dung GFP dugc minh hoa trong hinh 4.9.

PPt - PLI 1 PLL chi thi kich ¢ PDU
- 41 cHEC: kiém tra 16i dau d¢ chinh
Diudé chinh ve | CHEC(CRC-16) 1 PTL: chi thi kiu tai trong
------- PTI |PFI kiéu EXI 000: so liéu khach hang
Dau dé tai trong 4 byte UPI 100: quan ly khach hang
2 — - | | PFI: chi thi FSC tai trong
2 Dau dé mo rong el tHEC (CRC-16) 1:¢6 FSC
,<§ (tiry chon) 0-60 byte L EXI ¥  O:khongFSC
g Tl kieu EXI: chi thi dau d¢ mé rong
= , Tl _ | eHEC (CRC-16) A 0000: Null
5| | TAITRONG - 0001: Chudi
= n byte 0010: V
v 2 x DTSR P = UPI: chi thi tai trong nguoi st dung
Tong kiem tra Tl TAI TRONG |  (HEC: HEC truong kiéu
(tuy chon) -, 0-4 bygé S~ EXI: chi thi dau dé mé rong

- ) eHEC: HEC mo¢ rOng
, A Teeo | PRES(CRCSY) Tai trong: chira khung PDU
Thir ty truyén bit > PECS: FCS tai trong

Hinh 4.9- Cau trac khung ngudi sir dung GFP

Khung nguoi sir dung gdbm phan dau dé chinh va ving tai trong.

Viing dau dé chinh: vimg dau dé chinh c6 kich thudc c¢b dinh 1a 4 byte bao gdm trudng
chi thi d6 dai PDU (ky hiéu la PLI) va truong kiém tra 16i dau dé chinh cHEC. Hai byte truong
PLI chi thi sb byte trong ving tai trong, kich thudc t6i da cta ving tai trong 1a 65535 byte (2'°-1).
Hai byte truong kiém tra 15i chira chuéi CRC-16 ¢6 nhiém vu bao vé tinh nguyén ven ndi dung
ciia phan dau dé chinh thong qua kha niang stra 161 don bit va phat hién 16i da bit. Chudi cHEC
duoc tinh trén tit ca cac byte con lai ctia phan ddu dé chinh.

Viing tdi trong: ving tai trong bao gdm tét ca cac byte trong khung GFP sau phan dau dé
chinh. Kich thudc cta ving tai trong thay ddi trong khoang tir 4 dén 65535 byte. Ving tai trong
thuong bao gém hai thanh phan: trudng dau dé tai trong va truong tai trong, truong FCS tai trong
chi 1a tuy chon.

Dau dé tai trong ¢6 kich thudc thay ddi tir 4 dén 64 byte hd tro cac thu tuc quan 1y tuyén
s6 lidu cho céc tin hiéu khach hang 16p cao. Ving nay bao gdm hai trudng chinh: truong kiéu (4
byte gom ca tHEC) va phan dau d&é mé rong co kich thude thay ddi. Su c6 mit ciing nhu khudn
dang cua phan dau dé mo rong va FCS tai trong duoc chi thi boi truong kiéu. Truong kiéu bao
g0m céc truong sau : PTI (3 bit), PFI (1bit), kiéu EXI (4 bit) va UPI (1 byte).

Pau dé mé rong hé tro dau dé tuyén sb liéu dic trung cho timg cong nghé nhu nhan dang
tuyén a0, dia chi ngudn/dich, s6 cong, 16p dich vu va kiém tra 15i dau dé mo rong.

Trudng tai trong GFP chira khung PDU, c¢6 kich thudc thay ddi trong khoang tir 0 dén
(65.536-X) trong d6 X 1a kich c¢& dau dé tai trong. Khdi sb liéu giao thic nguwoi sir dung/diéu
khién 1uon ludn dugc dit vao trong truong tai trong.

e Khung diéu khién

Céc gia tri ciia PLI tir 0 dén 3 duoc sir dung trong cic khung diéu khién trong do gi tri
PLI=0 twong tmg voi khung rdng. Khung rdng 1a khung diéu khién dic biét gdm c6 4 byte chta
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dau dé chinh véi cac truong PLI va cHEC duoc thiét 1ap bang 0. Khung rdng khong c¢6 ving tai
trong, duoc st dung nhu mot khung loc gitip cho may phat thich tng ludng byte GFP véi bat ky
mot mdi trudng truyén tai ndo. Cau triic cac khung diéu khién dwoc minh hoa trong hinh 4.10.

PLI:=0 0x0000 | Pau dé

khung rong CRC-16

PLI:=1 hojic 2 PLI DPau dé Ban tin OA&M CRC-16
hoac 3 CRC-16 (48 bit) tai trong

Hinh 4.10- Cau trac khung diéu khién

(2) Phan dic trung tai trong cho GFP sip xép khung
e Tai trong MAC Ethernet
Quan hé gitta khung MAC Ethernet va khung GFP dugc minh hoa trong hinh 4.11.

Khung MAC Ethernet byte Khung GFP
PLI
cHEC
Kiéu
Dau dé 7 tHEC
Bit dau ranh gigi khung 1 Pau dé mé rong GFP
Dia chi dich (DA) _6 _______
Dia chi ngudn (SA) 6
Do dai/kiéu 2 TAI TRONG
. Dit liéu khach hang MAC GFP
o Pem
FSC 4

Hinh 4.11- Quan h¢ gitta khung MAC Ethernet va khung GFP

MGéi khéi sb lidu giao thirc (PDU) 16p cao duoc sip xép vao mot PDU GFP. Dic biét, cac
ranh giéi cia PDU GFP dugc dong bd véi cac ranh gidi cua cac PDU 16p cao da duoc dong
khung.

Toan b cac byte MAC Ehternet tur phén dia chi dich dén FCS dugc dit vao vung tai trong
GFP. Bong bo byte va nhan biét cac bit trong byte dwoc duy tri.

oTai trong IP/PPP

Trude tién duge dong goi vao trong modt khung kiéu HDLC, tiép theo mdi PDU
PPP/HDLC dugc sip xép vao mot PDU GFP. Cac ranh gidi ciia PDU GFP dugc dong bo véi cac
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ranh gidi cia cac PDU PPP/HDLC 16p cao. Quan hé gitra khung PPP/HDLC va khung GFP duoc
minh hoa trong hinh 4.12.

Tt ca cac byte tir khung PPP/HDLC duoc dat vao trong ving tai trong ctia khung GFP.
Viéc ddng bo byte va nhin dang bit trong cac byte ciing dwoc duy tri.

Khung PPP/HDLC byte Khung GFP
2 PLI
2 cHEC
2 Kiéu
2 tHEC
Co 1 Pau dé mé rong GFP
Pia chi _1 _______
Diéu khién 1
Kiéu PPP 2 TAI TRONG
| Théng tin PPP GFP
T Pem) |
FSC 4

Hinh 4.12- Quan h¢ gitra khung PPP/HDLC va khung GFP

(3) Phan dic trung tai trong cho GFP trong sudt

Sap xép trong sudt tai trong ma kh6i 8B/10B vao khung GFP 1am cho viéc truyén tai cac
tin hiéu khach hang yéu cAu tré truyén dn rat nho tré nén thuan tién hon. Mot sb cac tin hiéu
khéach hang loai nay la: Fibre Chanel, ESCON, FICON va Gigabit Ethernet. Thay vi dém toan bo
khung s6 liéu khach hang vao khung GFP, mdi ky hiéu cua tin hiéu khach hang dugc giai ma khoi
sau d6 dugc sap xép vao cac khung GFP ¢6 chu ky va kich ¢& ¢6 dinh. Viéc sip xép duogc thuc
hién véi ca ky hiéu s6 lidu va ky hiéu diéu khién.

4.2.3. Cac co ché két chudi cic conteno a0

Két chudi cac VC duge sir dung dé truyén tai cac khdi tai trong yéu cau dung luong 16n
hon dung luong tiéu chuin cua cic VC-n. Hai phuong thire két chudi dugc dinh nghia 1a: két
chudi lién k& va két chudi ao. Tai dau cudi cua tuyén, ca hai phuong thirc déu cho dung luong
truyén dan 16n gap X lan dung lugng cua conteno mic n (C-n).
4.2.3.1. Két chuéi lién ké (VC-n-Xc)

Két chudi 1ién ké duoc thuc hién véi cac conteno dao mure 4: VC-4-Xc, X = 4, 16, 64, 256
va conteno a0 mirc 2 (VC-2-Xc, X =1 ... 7). Mot VC-n-Xc cung cap mot ving tai trong 16n gip
X 1an mét conteno muc n (C-n). Mot khdi mao dau tuyén POH chung cho toan b VC-n-Xc. Ciu
tric khung VC-4-Xc dugc thé hién tai hinh 4.13 va VC-2-Xc nhu hinh 4.14.

VC-4-Xc dugce truyén tai trong X khéi quan 1y mtc 4 (AU-4) lién ké cta khung STM-N.
Cot dau tién cia VC-4-Xc ludn ludn nam trong khéi AU-4 thir nhat. Con tré cia AU-4 thir nhat
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chi thi vi tri cua byte J1 cua cia VC-4-Xc. Cac con tro cua cac khdi AU-4 thir 2 t6i tha X duoge
thiét 1ap dé chi thi tai trong két chudi (hai byte H1 va H2 c6 gia tri 1001SS1111111111). Viéc
hi€u chinh con tré dugc thuc hi¢n chung cho ca X AU-4 két chudi va khi chén st dung Xx3 byte.
Mot VC-4-Xc cung cip mot dung lugng tai trong 599.040 kbit/s véi X= 4, 2.396.160 kbit/s véi
X=16, 9.584.640

kbit/s voi X= 64.

X VC-2-Xc¢ dugc két chudi lién ké trong mot conteno a0 mirc 3 (VC-3). VC-2-Xc¢ nam
trong X TU-2 ké nhau trong mot VC-3. Cot dau tién ciia VC-2-Xc ludn ludn nam trong TU-2 thir
nhat. Con tro ctia kh6i TU-2 thir nhét nay sé chi thi vi tri ciia byte V5 trong phan POH ctia VC-2-
Xec. Céc con tro cta cac khdi TU-2#2 t6i #X duoc thiét 1ap dé chi thi tai trong két chudi (hai byte
V1vaV2cogiatri 1001SS1111111111). Viéc hi€u chinh con troé dugc thuc hién chung cho ca X
TU-2 két chudi va khi chén sir dung X byte.

1
C-4-Xc
9
125 us
X x 260 R
< X x 261 >
Hinh 4.13- Cau trac khung VC-4-Xc
) X x 107 ]
) 3 X x 106 ]
C-2-Xc
500 ps

Hinh 4.14- Cau tric khung VC-2-Xc¢

4.2.3.2. Két chubi Go VCAT (VC-n-Xv)

Mot khéi VC-n-Xv cung cdp mot ving tai trong c6 dung lugng bang X lan C-n. Conteno
duogc sap xép riéng vao X VC-n dé tao thanh VC-n-Xv. Moi VC-n ¢6 mao dau tuyén riéng.
Hinh 4.15 minh hoa c4u triic khung VC-3/4-Xv va hinh 4.16 1a ciu triic khung ctia Vc-12-Xv.

M&i VC-n cta VC-n-Xv dugc truyén tai riéng biét qua mang. Do dudng di cua cac VC-n
khéac nhau dan dén tré duong truyén khéac nhau gitra cac VC-n va do d6 thur ty cta cac VC-n s€
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thay doi. Tai tram dich, cic VC-n phai duoc bu tré, sap xép va tip hop dé khoéi phuc lai khdi tai
trong ban dau. Qua trinh xir 1y tai tram dich phai bu duoc khoang tré tbi thiéu 125 us.

Pé phuc vu cho viéc bu tré & tram dich, tram ngudn sap xép cac VC-n lai thanh da khung. Byte
H4 (K4) duoc sir dung dé chi thi thir ty (SQ) va chi thi da khung (MFI) cho cac VC-n.

1 X

eee C-3/4-Xc

9 125 ps

J1 [N

B3
C2 .
Gl . > VC-3/4-Xv
F2 C-3/4

H4
F3 125 ps
K3 VC-3/4#X

9 NI 125 ps
VC-3/4#1 _J

Hinh 4.15- Cau tric khung VC-3/VC-4-Xv

1 X
1
4 C-1/2-Xc 500 s
X\ ~
1|vs[®
1 2
1vs|° .
12 C-2/1 .* 500 us > VC-1/2-Xv
IN2| VC-1/2#X
4[K4 500 us
VC-1/2#1

/
Hinh 4.16- Cau trac da khung VC-1/2-Xv

(1) Chi thi thu ty va da khung VC-3/4-Xv

Mot da khung tong 512 ms duoc st dung dé bu tré trong khoang tir 125 us dén 256 ms.
Da khung tong gém 256 da khung. Chi thi da khung dugc chia lam hai phan. Phan thi nhat sir
dung 4 bit (bit 5 dén bit 8) cua byte H4 dé chi thi da khung (MFI-1). MFI-1 ting mot don vi sau
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mdi khung va ¢ gia tri trong khoang tir 0 dén 15. Phan thir hai 1a chi thi da khung 8-bit (MFI-2)
sir dung céc bit tir 1 dén 4 cua byte H4 thudc khung 0 (bit 1-4 ciia MFI-2 ) va thudc khung 1 (bit
5-8 cia MFI-2). MFI-2 ting mot don vi sau mdi 16 khung (1 da khung) va c6 gia tri trong khoang
tlr 0 dén 255. Két qua la da khung tong c6 4096 khung, dai 512 ms (hinh 4.17).

Viéc nhan dang mdi VC-3/4 trong VC-3/4-Xv duoc thyc hién nhd céac bit chi thi thu ty
(SQ) nhu minh hoa trong hinh 4.18. Mdi VC-3/4 cia mot VC-3/4-Xv c6 mot s6 thr tu ¢b dinh
duy nhat ndm trong khoang tir 0 dén X-1. VC-3/4 truyén tai khe thoi gian thi nhat cia VC-3/4-Xc
c6 s6 thi tu 0, VC-3/4 truyén tai khe thoi gian thir hai cia VC-3/4-Xc ¢6 s6 thir ty 1 v.v... VC-3/4
truyén tai khe thoi gian thir X ctia VC-3/4-Xc ¢6 b thir ty (X-1). S6 thir tu 8-bit (cho gia tri cuia X
trong khoang tir 0 dén 256) duoc truyén tai trong cac bit 1 dén 4 cua cac byte H4, st dung khung
14 (bit 1-4 cua SQ) va khung 15 (bit 5-8 cua SQ) nhu bang 4.1.

|
I >
T T - MEFI1:
z MEILL: 0}y \rop: g
~|  MFI2 MSB:
MFI1: 1
T MFIL: 1y niop: g
I i ~|  MFI2 MSB: L
1 [ | _ [
A ! . ! 2
Do Vo ! | ! Y
[ [ ! 1 : =]
1 1 1 ! 1 1 1 E
| 1 =
<
MFI1: 15| /R
»I: .
T MFI1: 15
[a )
MEFI1:
5 MFIL: 0 \igB: g
~|  MFI2 MSB: v
MFI1: 1
E MFIL: 0y \iop: |
MFI2_ MSB: g7
SQ: 0

Hinh 4.17- Chi thi da khung va tht tu VC-3/4-Xv

1 ... 5 -6 11 32
T T T 7 T T T 171

Pém khung | Chi thi tht tw |R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R

R: bit du trir
Hinh 4.18- Da khung 32 bit (bit thir hai byte K4)

(2) Chi thi th ty va da khung VC-1/2-Xv

Bit thr 2 ciia byte K4 cua VC-1/2 POH duoc sit dung dé mang thong tin vé thir tiw VC-1/2
va thir ty khung. Mot chudi gdm 32 bit nbi tiép (hinh thanh tir 32 da khung, mdi da khung c6 4
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khung) duoc sip xép nhu hinh 4.18. Chudi bit nay dugc lap lai sau méi 16 ms (32 bit x 500
us/bit) hay sau moi 128 khung.
Béang 4.1- Chi thi thtr ty va da khung trong byte H4

Byte H4 Sb thir | S6 thir
Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 tw tu da
Chi thi da khung thi nhét MFI1 (bit | <008 | Kkhung
1-4)
Chi thi tht tw MSB (bit 1-4) 1 1 1 0 14 .
Chi thi tht tw LSB (bit 5-8) 1 1 1 1 15
Chi thi da khung thir 2 MSB (bit 1-4) 0 0 0 0 0
Chi thi da khung tht 2 LSB (bit 5-8) 0 0 0 1 1
Dy trix ( "0000" ) 0 0 1 0 2
Du trix ( "0000" ) 0 0 1 1 3
Du trit ("0000" ) 0 1 0 0 4
Dy trix ( "0000" ) 0 1 0 1 5
Du trix ( "0000" ) 0 1 1 0 6
Du trit ("0000" ) 0 1 1 1 7
Du trit ("0000" ) 1 0 0 0 8 "
Dy trix ( "0000" ) 1 0 0 1 9
Du trix ( "0000" ) 1 0 1 0 10
Du trit ("0000" ) 1 0 1 1 11
Dy trix ( "0000" ) 1 1 0 0 12
Du trix ( "0000" ) 1 1 0 1 13
Chi thi tht tw MSB (bit 1-4) 1 1 1 0 14
Chi thi tht tw LSB (bit 5-8) 1 1 1 1 15
Chi thj da khung thir 2 MSB (bit 1-4) 0 0 0 0 0
Chi thi da khung tht 2 LSB (bit 5-8) 0 0 0 1 1 n+l
0 0 1 0 2

Céu truc ctia da khung gom cac truong sau: tir bit thir 1 dén thir 5 13 truong dém khung, bit
thr 6 + 11 1a céc bit chi thi thir tu, 21 bit con lai dugc dung dé duy trir cho tuong lai va duogc thiét
1ap toan b 1a bit "0". Nam bit dém khung cho phép xac dinh do léch tré 1én ti 512 ms, bang 32
lan d6 dai cua da khung (32 x 16 ms = 512 ms).

CAc bit chi thi thi ty (SQ) gitip nhan dang thir tur ctia mdi VC-2/1 trong VC-1/2-Xc. Méi
VC-1/2 cua mot VC-1/2-Xv ¢6 mdt sb tha ty ¢b dinh duy nhét nim trong khoang tir 0 dén (X-1).
VC-1/2 truyén tai khe thoi gian thi nhit cia VC-1/2-Xc ¢6 s6 thir tu 0, VC-1/2 truyén tai khe thoi
gian thr hai ciia VC-1/2-Xc ¢6 s6 thit ty 1 v.v... VC-1/2 truyén tai khe thoi gian tht X cua VC-
1/2-Xc ¢6 s6 tht tu (X-1).
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4.2.3.3. So sdnh két chudi do va két chudi lién ké

Su khéc nhau giita hai phuwong thirc két chudi d6 1a cach truyén tai cac VC giira cac dau
cubi (hinh 4.19). Ngoai ra, phuong thirc két chudi 4o ciing cho hiéu suét truyén dan cao hon so voi
phuong thirc két chudi lién k& nhu minh hoa trong bang 4.2.

Bang 4.2- So sanh hiéu suit cua hai phuong thic két chudi

Dich vu Téc d6 bit Két chudi lién ké Két chudi a0
Ethernet 10 Mbit/s VC-3 (20%) VC-11-7v (89%)
Fast Ethernet 100 Mbit/s VC-4 (67%) VC-3-2v (99%)
Gigabit Ethernet | 1000 Mbit/s | VC-4-16¢ (42%) VC-4-7v (95%)
Fiber Chanel 1700 Mbit/s | VC-4-16¢ (42%) VC-4-12v (90%)
ATM 25 Mbit/s VC-3 (50%) VC-11-16v (98%)
DVB 270 Mbit/s VC-4-4c (37%) VC-3-6v (93%)
ESCON 160 Mbit/s VC-4-4¢ (26%) VC-3-4v (83%)

Két chudi ao chia nho khéi tai trong can truyén va sap xép vao cac VC-n riéng, cic VC-n
dugc truyén di va dugc tai két hop tai diém cudi cta tuyén truyén din. Chinh vi vdy, phuong thic
két chudi ao chi yéu cau chirc nang két chudi tai thiét bi dau cudi cua tuyén. Trong khi do, két
chudi lién ké yéu cau chirc ning két chudi tai moi phan tir mang.

Két chudi 4o

Két chudi lién ké Bing thong yéu cau

—

)

VC-4-4¢
o : : : @ —— Mot nhém VC
ke 1 1 | you
CRN RN \O - (vea
v VA VC thanh vién
Mot tuyén (3) 622 Mbps (1) /) Nhidu tuyén
' 3 x 155 Mbps
/X A
[ i | | se:
a . ! ! [
X : : : 2
£ ! ! | @ ; : C

Hinh 4.19- Vi du so sanh hai phuong thirc két chudi

4.2.4. Co ché diéu chinh dung lwong tuyén LCAS

Nhu da trinh bay ¢ trén, két chudi tai dugc thuc hién dé tao nén nhiing tai c6 dung lugng
khéac nhau. Mic di mot sb luong tai két chudi co thé di duoc xac dinh trude cho phﬁn 16n Gng
dung nhung thuc té ching ta ciing can phan phdi linh hoat mot s tai cho mot vai ung dung cu
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thé. LACS dugc thiét ké dé thuc hién chirc nang trén.

LCAS 1a mét giao thirc bao hiéu thuc hién trao d6i ban tin giita hai diém két cudi VC-n
dé xac dinh sb luong tai két chudi. Ung véi yéu cau cia ngudi st dung, sd luong tai két
chudi co thé ting/giam phu hop voi dung lwong luu luong trao dbi. Pidc tinh nay rat hitu dung
v6i nha khai thac dé thich tng bang tan giita cic bo dinh tuyén thay ddi theo thoi gian, theo
mua...

4.2.4.1. Géi diéu khién

Co ché hoat dong cia LCAS dua trén viéc trao d6i goi diéu khién giita may phat va
may thu. Moi goi diéu khién s€ mo ta trang thai cua tuyén trong goéi dieu khieén ke tiép. Nhitng
thay doi nay dugc truyén toi phia thu dé may thu c6 thé chuyén téi cau hinh mdi ngay khi nhan
dugc no. Goi dieu khien gom mot loat cac truong danh cho nhitng chitc nang dinh trudc va chira
thong tin truyén tr may phat dén may thu ciing nhu thong tin tr may thu dén may phat.

Huong di:

* Truong chi thi da khung (MFI)
* Truong chi thi day (SQ)
* Truong diéu khién (CTRL)
* Bit nhan dang nhom (GID)
Huéng vé
* Truong trang thai thanh vién (MST)
* Bit xac nhan thay d6i thir tu (RS-Ack)
Truyén hai huéng
* Truong CRC
s Céc bit du trit khong str dung dugc thiét 1ap bang 0
O phia phat, MFI cua tit ca cc thanh vién trong nhom két chudi a0 (VCG) déu bang nhau va
tang sau mdi khung. O phia thu, MFI dugc st dung dé tap hop lai tai trong cho tat ca cac thanh
vién trong nhom. MFI dugc sir dung dé xac dinh d¢ tre gitra cac thanh vién trong cung mgt nhom.
Truong SQ chua so thtr tu da dugc gédn cho mot thanh vién xac dinh. Moi thanh vién trong cung
mot VCG dugc gan mét so thit tu duy nhat.

Truong diéu khién duogc sir dung dé truyén tai thong tin tir phia phat t6i phia thu. Ngoai
muc dich dong bo gitta hai phia, n6 con cung cap trang thai cua moi thanh vién trong nhom (xem
bang 4.3). Tai thoi diém bat dau cua mot VCG, tat ca cac thanh vién s€ phat CTRL = IDLE.

Bit chi thi nhém GID duoc st dung dé nhan dang VCG. Trong cac khung c6 cing MFI,
bit GID cua tat ca cac thanh vién thudc cung VCG c6 cung gié tri. Bit GID la phuong tién d€ phia
thu kiém tra xem tat ca cac thanh vién dén c6 hinh thanh cung tr mot tram phat hay khong. Noi
dung cuia bit GID 1a gia ngau nhién sir dung mau 2'°-1.

Truong CRC duoc st dung dé bao vé mdi goi diéu khién. Sau khi thu dugc, mdi goi didu
khién déu dugc kiém tra CRC. Néu kiém tra CRC khong phat hién 101, géi s€ duogc su dung,
nguoc lai s€ bi loai bo.

Trudng trang thai thanh vién dugc gui tir phia thu t61 phia phat (hudng 1€n) chira thong tin
ve trang thai cua tat ca cac thanh vién cia mdt VCG. MST st dung mét bit véi hai trang thai: OK
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=0 va FAIL = 1. Khi bat dau mot VCG, tit ca cac thanh vién giri MST = FAIL, MST khong st
dung ciing dugc thiét 1ap bang FAIL.
Bang 4.3- Céac tir ma diéu khién

Gia tri Lénh Y nghia

0000 FIXED Pau cudi nay khong sir dung LCAD

0001 ADD Thanh vién nay chuén bi dugc thém vao nhoém

0010 NORM Truyén tai binh thuong

0011 EOS S thir tu cao nhat va truyén tai binh thuong

0101 IDLE Thanh vién nay khong thuoc nhom hodc sép bi loai bo
1111 DNU Khong str dung (tai trong), phia thu nhéan biét 15i

Bit ky mot thay doi nao dugc phat hién tai phia thu lién quan dén s6 thi tu ciia thanh vién
déu duoc ghi nhan va gui vé phia phat théng qua dao bit RS-Ack. Bit RS-Ack chi ¢6 thé thay d6i
sau khi da d4nh gia trang thai ciia tit ca cac thanh vién. Viéc dao bit RS-Ack s& cong nhén gia tri
ctia MST trong da khung truéc. Phia phat c6 thé sir dung viéc dao bit nhur 13 dau hiéu cho phép
thay doi tir phia thu va n6 s& chip nhan thong tin MST méi.

4.2.4.2. Cdac chwrc nang chinh ciua LCAS
(1) Thém thanh vién (ting dung lugng)
Hinh 4.20 minh hoa qua trinh thuc hién viéc thém hai thanh vién sau thanh vién cudi

cung.

mem,_; (EOS) mem, (ma&i) memy+; (maoi)
NMS LCAS Sk Sk Sk

CTRL=ADD

MST=0K

CTRL=NORM CTRL=EOS
]

| MST=0OK

‘g\
\\

CTRL=NORM CTRL=EOS

mem; : thanh vién thir i

Hinh 4.20- Thém nhiéu thanh vién

Khi mot thanh vién dugc thém vao, nd s& ludn duoc chi dinh s6 tht tu 16n hon s6 tha tu
cao nhat hién tai (trong tr ma CTRL c6 chi thi EOS). Sau Iénh ADD, thanh vién dau tién phuc
dap MST = OK s& dugc chi dinh sd thi tu cao nhét (tiép theo s thir ty cao nhat hién tai) va thay
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d6i tir md CTRL thanh EOS, dong thoi thanh vién cao nhat hién tai ciing thay doi CTRL cua nd
thanh NORM.

Trong trudng hop thém nhidu thanh vién (vi du x thanh vién) va nhan duoc dong thoi
nhiéu thanh vién c6 phuc dap MST = OK, viéc chi dinh s6 thtr tu duoc thuc hién mot cach tuy v,
mién 14 ching tao thanh mot day x s6 thir tu tiép theo sb thr tu cao nhit hién tai. Tr md CTRL
ctia thanh vién cao nhat hién tai s& chuyén tir EOS thanh NORM, dong thoi tir md CTRL cua
thanh vién méi cao nhét dugc thay ddi thanh EOS, CTRL cua tit ca cac thanh vién méi con lai
duoc thiét 1ap bang NORM.

Budc cubi cing ctia qué trinh thém thanh vién 1a giri ¢i NORM hodc EOS trong tir ma
diéu khién cua goi diéu khién cho thanh vién d6. Khung conteno déu tién chira sd liéu tai trong
cho thanh vién méi s& 1a khung conteno ngay sau bit cudi cing ciéia khung chtra ban tin
NORM/EOS.

(2) Loai bd tam thoi thanh vién (giam dung lugng)

Khi tai phia thu phat hién ra mot thanh vién phat NORM hoac EOS bi su cb trong mang,
phia thu s& giri di MST = FAIL cho thanh vién d6. Sau d6 phia phat s& thay thé diéu kién
NORM/EOS bing DNU va thanh vién ngay truéc d6 s& giri di EOS trong truong CTRL. Budc
cubi cing trong qua trinh loai bo tam thoi mot thanh vién 13 loai bé ving tai trong cua thanh vién
d6 khoi VCG. Khung conteno cudi cing chira tai trong cta thanh vién bi loai bo 13 khung chira bit
cudi cung ciia goi diéu khién chira tir ma DNU. Khung tiép theo khung cudi ciing s& chtra toan bit
‘0’ trong ving tai trong. Hinh 4.21 minh hoa qua trinh loai bo thanh vién cubi ciing do 15i sir dung
1énh DNU.

Khi phia thu phat hién nguyén nhan gy su c6 da duoc x6a bo, n6 sé& gai MST = OK cho
thanh vién d6. Phia phat s& thay thé diéu kién DNU bang NORM/EOS va thanh vién ngay trudc
d6 sé& giri ¢i NORM trong truong CTRL. Bude cudi cung khi khoi phuc lai mot thanh vién da bi
loai bo tam thoi 13 bat dau su dung lai vung tai trong cua thanh vién d6. Khung conteno dau tién
chira s6 liéu tai trong cho thanh vién nay 1a khung ngay sau khung chtra bit cudi cing cua géi diéu
khién ¢6 tir ma NORM/EOS déu tién cho thanh vién d6.

mem,_ mem, (EOS)
NMS LCAS Sk Sk
MST=FAIL
<\
/ CTRL=EOS CTRL=DNU
Trang
thai 16

mem; : thanh vién thir i
Hinh 4.21- Giam dung luong do su ¢6 mang
(3) X6a thanh vién (gidm dung luong)
Khi cac thanh vién bi x6a, sb tht tu va trang thai cua céc thanh vién khac s€ dugc chi dinh

lai. Néu thanh vién bi x6a chtra s6 tht tu cao nhit ctia nhém, thanh vién c6 sb thir ty cao thir hai
s& thay d6i tir ma diéu khién thanh EOS, dong thoi goi diéu khién ctia thanh vién bi x6a chuyén
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thanh IDLE. Néu viéc x6a khong dugc thuc hién boi thanh vién cao nhét thi cac thanh vién c6 sd
thir ty trong khoang tir thanh vién bi x6a ti sd thtr tw cao nhat s& cap nhat SQ trong cac goi diéu
khién, dong thoi thanh vién bi x6a thay d6i trang thai. Khi thanh vién bi x6a guri di tir ma diéu
khién IDLE, khung conteno cudi cting cuia thanh vién nay con chira sb liéu tai trong 1a khung chta
bit cudi ciing cua goi diéu khién. Hinh 4.22 minh hoa qua trinh loai bo c4c thanh vién thtt 4 va thi
5 tr mot VCG c6 n = 6 thanh vién. mem, mems memg (EOS)

NMS LCAS Sk Sk Sk

\

Lénh
gidm ¥>

CTRL=IDLE CTRL=IDLE CTRL=EOS
SQ=4 SQ=5 SQ=3

J

MST=FAIL
Pao bit RS-Ack
- —

. ———— | MST=FALL

bio bit RS-Ack

mem; : thanh vién thr i

Hinh 4.22- Loai b6 thanh vién 4 va 5 tir mot VCG ¢6 n = 6 thanh vién

4.3. IP/ATM TRUC TIEP TREN QUANG

4.3.1. Han ché cic 16p trung gian trén mang dudng truc

Trong giai doan luu lugng IP chiém wu thé trong mang thi chu triic mang phan lam nhiéu
16p khong con thich hop nira. Muyc dich 1a toi thiéu hod truyén mao dau va ciing chinh 1a cuc dai
hoa d6 rong bang tan truyén dan hitu ich. Tat nhién la d6 phuc tap trong giam sat, diéu hanh, lap
ké hoach mang va k¥ thuat ciing can giam bot dé cyc tiéu hoa chi phi diéu hanh cta nha cung cap
dich vu va tang loi nhuén.

C6 thé nhéan thay tir hinh 4.23, cac 16p SDH va ATM da dugc giam bét khi chuyén mang
duong truc thanh mang hai 16p tai giai doan cubi. Viéc phat hién va giai quyét 18i ciing nhu phuc
hdi mang trd thanh van dé quan trong. Nho giam bot 16p SDH trung gian ma co ché phuc hdi toan
di¢én da dugc xo0a bo va chi thuc hién trong 16p quang hoac 16p IP.

1P
\ 4
ATM 1P 1P
A A A
SDH ATM SDH 1P
A A A A
Quang/WDM Quang/WDM Quang/WDM Quang/WDM

Hinh 4.23- Chuyén tir cAu triic mang 4 16p sang 2 16p
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Tir hinh 4.23 cho biét c¢6 4 kha ning cu trac mang. Tuy nhién, vin dé mit bang diéu
khién ddi v6i mang quang 14 rat quan trong va van chua duoc giai quyét tron ven. Phai ching diéu
khién duoc bt ngudn tir 16p quang va van hanh IP theo cach chdng 1an? Hay 1a IP diéu khién mat
bang quang? Tham chi cic mit bang diéu khién khac ciing duoc phat sinh tir cac quyét dinh dinh
tuyén (thi du cac mat bﬁng diéu khién nhan duoc tir chinh sach)? Nhiing van dé nay duogc thao
luan trong chuyén d& "Cac mit bang diéu khién quang hién tai va twong lai" va khong thudc ndi
dung ctia cudn tai liéu nay.
4.3.2.IP/ATM truc tiép trén quang
4.3.2.1. IP truec tiép trén quang

Giai phap thir tw han ché ca 16p SDH va ATM va chi xdy dung c4u triic mang hai 16p khi
sir dung 16p IP va 16p quang/ WDM. Giai phap nay duoc cc nha cung cip dich vu don nhan dé
cung cép dich vu s6 liéu va dich vu VoIP.

Hiéu qua truyén dan 13 t6i uu vi 16p ATM da bi xo4. SO lugng thiét bi cling dugce giam
thiéu, vi khong sir dung thiét bi SDH. Cong nghé WDM c¢6 thé sir dung dé tang dung luong cia
cong trinh cap soi quang.
4.3.2.2. So sanh voi IP trén ATM trén quang

IP trén ATM trén quang 1a giai phap don gian dé han ché 16p SDH nhung van duy tri
duoc 16p ATM. Cac nha cung cép dich vu nhan dugc mot sb lugng 16n cac dich vu 16p 2 (thi du
duong day cho thué va cac dich vu thoai) va st dung giai phap nay dé xay dung mang 3 16p (16p
IP, 16p ATM va 16p quang/WDM). Diéu bat loi ctia ciu triic nay 1a chuyén tai luu luong IP khong
c6 hiéu qua. Boi vi ATM van con ton tai. Tuy nhién, ATM ciling c6 mét s6 uu diém, thi du nhu
kha ning vé QoS van giir nguyén .

4.4. CONG NGHE MANG VONG THE BAI (TOKEN RING) VA FDDI
4.4.1. Gidi thic¢u
4.4.1.1. Tong quan

Mac du s¢i quang da dugc su dung theo cac cach khac nhau trén co s¢ tiéu chuin mang
vong thé bai IEEE 802.5 va mot s tiéu chudn hoat dong khac, nhung quan trong nhét 13 tiéu
chuan LAN thé bai soi quang hoat dong trén giao dién phan phdi sé liéu soi quang (FDDI) cia
mang vong thé bai 100 Mbit/s. Tiéu chuin nay dua ra cdu tric mang vong kép truyén ngugc
hudng 100 Mbit/s. FDDI ¢6 thé tao ra 1000 két ndi vat 1y trén mang vong kép 200 km sgi quang.
Vé mat ly thuyét, FDDI ¢6 thé phuc vu mot ) Iugng khéng han ché cac tram.

FDDI bao gom 3 16p: 16p vat 1y, 16p tuyén s6 liéu va 16p quan 1y tram.

(1) Lop vat ly

- Phu thudc méi truong vat Iy (PMD): thyuc hién chirc ning truyén dan vat 1y tin hiéu bang
géc s6 trén soi quang, gém may thu phat sgi quang, cap soi quang, cac bo ndi, cac chuyén mach
va céc thuc thé khac.

- Giao thirc 16p vat Iy (PHY): dic trung cho két nbi gitra PMD va 16p tuyén sé liéu. N6 c6
cac chirc nang nhu dong bo, 1ap ma va giai ma ludng bit dén/di thanh cac ky hiéu sir dung trong
16p tuyén sb liéu..
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(2) Lép tuyén s liéu

Lép nay diéu khién truy nhap toi moi truong, hinh thanh va sap xép thong tin dia chi va
két hop ngang hang bén trong mang. Lép nay con tao ra va kiém soat day kiém tra khung nham
dam bao rang s6 liéu tin cay di duoc chuyén t6i 16p cao hon. Phéan 16p thap nhat dugc goi la didu
khién truy nhap méi trudng (MAC).

(3) L6ép quan 1y tram (SMT)

Lép nay cung cap cac dich vu, thi du quan 1y va diéu khién ciu hinh, canh béo va giam sat
trang thai, cach ly 15i va diéu khién phuc hdi va 1ap chuong trinh. N6 quan 1y cac qua trinh cia
cac 16p khac nhau sao cho cac tram c6 thé hoat dong nhip nhang trén mang vong.
4.4.1.2. Hoat dong ciia mang vong FDDI

Hinh 4.24 thé hién két ni giita cac tram trén mang vong FDDI.

Tram 1 Tram 2
MAC MAC
S > — S
M[1™ PHY pHY | M
T T
] 1
A B A B
PI[ [SO SI| [pPO PI] [SO sI| |PO
r
r
A\ 4
PO| [SI SO| |PI po| |s1 s |
B A B A
S S
v L, | S
T PHY pHY ||T
MAC MAC
Tram 4 Tram 3

Hinh 4.24- Mang vong FDDI

Mang bao gdm céc tram két n6i ndi tiép vé mit vat Iy trong mot mang vong kin. Két ndi
vat Iy t6i mang FDDI bao gom céc 16p PMD ctia mdi tram két ndi t6i ca mang vong so cip va thi
cip. Thong tin dugc chuyén tai tir tram t6i tram theo mot huéng quanh mdi mang vong vt 1y.
Mang vong so cdp bao gdm mét dau ra so cip (PO) va mot dau vao so cap (PI). Mang vong thir
cip bao gdm dau ra thir cdp (SO) va dau vao thir cap (SI). Cac ddu ra va dau vao déu tiép xuc voi
PHY ctia mdi tram. Mang vong dong kin vé mit logic nho cac két nbi bén trong thudc 16p MAC
ctia mdi tram. Két ndi téi moi truong vat 1y théng qua 16p PHY dugc diéu khién bai cac 1énh xen
vao va tudc bo cia 16p quan 1y tram (SMT). Cac tram déu c6 may thu phéat kép (A va B) dé két
nbi tGi mang vong sgi quang so cp va thir cap. Day 1a cac tram loai A. Céc tram loai B chi két
ndi téi mot mang vong (khong thé hién trong hinh v§).

L&p MAC cung cép cac chiic nang nhu diéu khién chuyén thé bai, diéu khién day bit-ma,
xac nhan tinh hop 1€, phién dich goi va dong goi. MAC gui cac ky hi€u ma hexa 4 bit vao 1op
PHY va tai d6 ma hoa thanh ma NRZ 5 bit. Sau d6 16p vat ly thuc hi¢n mtrc thir hai ciia ma hoa
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dé tao thanh cac bit ma 4B/5B NRZI va truyén trén soi quang. Dbi voi ludng sb liéu thu, ma NRZI
dugc giai mi thanh dang ma NRZ va sau d6 giai ma mot lan nita thanh cic ky higu hexa va
chuyén téi MAC.

Moi théng tin trén FDDI duoc truyén nhu mot diy ciia cac nhém mi. MAC quyét dinh
day ma phat. Cac ky hiéu c6 thé van chuyén 3 loai thong tin: trang thai duong, diéu khién va sb
lidu. Cac ky hiéu 4 bit tir MAC dugc ma hoa thanh cac nhom ma NRZ 5 bit va chuyén giao cho
churc nang phat. Bo tao dao dong ndi bo 125 MHz nhip cac ky hi€u va cac bit ma di qua may
phat. Sau d6 chirc niang phat ma hoa ludng bit ma NRZ thanh ludng xung cin bang NRZI dé
chuyén téi may phat soi quang trong 16p phu thudc méi trudng vat Iy (PMD). FDDI sir dung ma
NRZI d& két hop s6 liéu va dong hd, dong thoi can bang thanh phan mot chiéu chi thay doi trong
gi61 han £10%.

May thu quang chuyén doi cac xung quang thanh ludng bit NRZI dién. Sau d6 chtrc ning
thu giai ma ludng bit NRZI thanh ludng xung can bang 5 bit NRZ. Dong hd 125 MHz duoc tach
tir ludng xung dén. May thu phuc hoi dong hé (RCRCLK) dong bo ludng bit dén va cung cap chi
thi khoa tan s va pha cho SMT. Ma NRZ duoc chuyén téi bo giai ma dé chuyén ddi thanh cac ky
hiéu 4 bit va giri toi MAC. Lép SMT thuc hién chirc nang quan Iy cau hinh tram, quan 1y két ndi
vat ly va quan ly giao dién moi truong.

FDDI sir dung giao thirc thé bai thoi gian dugc thiét ké nham dam bao thoi gian quay
vong thé bai cuc dai. Dém thoi gian do qua trinh ra ménh 1énh quyét dinh dwa vao khoi dau.

4.4.2. Ciu tric khung
Céu trac khung va thé bai ctia FDDI nhu hinh 4.25.

Thé bai
Tién t6 SD | FC | ED
Khung
Tién tb SD | FC | DA | SA | Truong tin FCS | ED | FS
<«—  Pham vi kiém tra 15i khung N
A s "7 Cuec dai 4500 octet - ]

SD- Gi6i han khoi dau khung; FC- Diéu khién khung, 8bit;

DA- Dia chi dich, 16 hoac 48 bit; SA- Dia chi nguf)n, 16 hodc 48 bit;
FCS- Day kiém tra khung, 32 bit; FS- Trang thai khung;

ED- Gi6i han cudi khung.

Hinh 4.25- Cau triic thé bai va cau trac khung FDDI

4.5. CONG NGHE ETHERNET
4.5.1. Cac chuin Ethernet
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Céc chuan IEE 802.3 gdm co:

e IEEE 802 ®: tong quan va ciu triic

e IEEE 802.1™": bic cau va quan Iy

o IEEE 802.2™: diéu khién lién két logic

e IEEE 802.3™: phuong phap truy nhap CSMA/CD

o IEEE 802.4™: phuwong phap truy nhap bus chuyén thé bai
e IEEE 802.5"": phuong phap truy nhap mang vong thé bai
o IEEE 802.6": phwong phap truy nhap DQDB

e IEEE 802.7": LAN bing rong

e IEEE 802.10": bao an

o IEEE 802.11"": khong day

e IEEE 802.12™: truy nhap yéu cau uu tién

e IEEE 802.15"": mang ving c4 nhan khong day

o IEEE 802.16™": mang ving db thi khong day bang rong

4.5.2. Ciu triic khung Ethernet
4.5.2.1. Khuon dang khung
Hinh 4.26 minh hoa khuén dang ctia khung Ethernet theo dinh nghia cta chuin IEEE

802.3.
Do dai thay doi tir
7byte 1byte 6 byte 6 byte 2 byte 46 +1500 byte 4 byte
5 N S . ,
Piudé |p |D_MAC_Addr|S MAC Addr|D¢ dai/Kiéu |Sé liéu khach hang MAC |FCS
D

E 64 byte < kich cd khung < 1518 byte

A
I S

Hinh 4.26- Khuon dang khung Ethernet

Chtre nang cua cac thanh phan trong khung:

e Diu dé: diy 56 bit duoc sir dung cho dong bd

e SFD: diy 8 bit c6 cdu trac 10101011 chi thi bt ¢au khung

e D MAC Addr: truong dia chi MAC cua dich dé nhan dang tram hodc cac tram tiép
nhan khung

e S MAC _Addr: dia chi MAC cta ngudn dé nhan dang tram khoi ngudn cia khung.
Trong Ethernet hién nay st dung dia chi 6 byte. Pia chi dich c6 thé riéng cho mot tram hoac dia
chi chung cho mdt nhom tram. Pia chi dich gém toan bit 1 lién quan dén tat ca cac tram cia LAN
duoc goi la dia chi quang ba.

e Chiéu dai/Kiéu: néu gia tri cua truong ndy nhé hon hodc bang 1500 thi truong Chiéu
dai/Kiéu chi thi s luong byte trong truong sb liéu khach hang MAC tiép theo. Néu gia tri cta
trudng ndy 16n hon hodc bang 1536 thi truong Chiéu dai/Kiéu chi thi ban chét cua giao thic
khach hang MAC (kiéu giao thirc).
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e S6 liéu khach hang MAC: truong nay chira sd liéu truyén tir tram ngudn tGi tram hodc
cac tram dich. Kich ¢& cuc dai cua truong nay 1a 1500 byte. Néu kich ¢& cua trudng ndy nhé hon
46 byte thi viéc str dung truong "Pad" tiép theo 13 can thiét dé dua kich ¢& khung t6i chiéu dai cuc
tiéu.

e Pad: néu can thiét thi cac byte sb lidu du dugc gin vao truong nay dé dua chiéu dai
khung t6i kich ¢& cyc tiéu. Kich ¢& khung Ethernet cuc tiéu 1a 64 byte ké tir truong dia chi MAC
dich ti ddy kiém tra khung.

e Diy kiém tra khung: truong ndy chira gia tri kiém tra s6 du chu trinh (CRC) dugc st
dung dé kiém tra 15i. Khi tram ngudn tap hop mot khung MAC, né tién hanh tinh toan CRC trén
tat ca cac bit trong khung tir dia chi MAC dich cho t6i cac truong Pad va truyén né nhu 1a mot bo
phan cua khung. Khi tram dich nhan dugc khung, no thyc hién kiém tra nhan dang. Néu gia tri
tinh toan khong phu hop véi gia tri trong trudng nay thi tram dich cho 1a 16i da xay ra trong khi
truyén va loai bo khung.

4.5.2.2. Dia chi MAC
Pia chi MAC duoc thé hién tai hinh 4.27.
Nha cung cép Thiét bi

Lt

\ 4

1 2 3 4 5 6 |6 Dbyte

byte thtr nhat
1 |2 |3 |4 |5 |6 |7 |8 |8bit

Hinh 4.27- Pia chi MAC

Bit thtr nhat: bit dia chi riéng hodc nhém (0 14 riéng, 1 1a nhom).

Bit thir hai: bit quan 1y toan cau hodc dia phuong (0 1a toan cau, 1 1a dia phuong).

4.5.2.3. Mo rong khuon dang khung

Vao nam 1998, IEEE di chap thuan tiéu chuan 802.3ac quy dinh mé rong khuén dang
khung dé cung cap cho mang dién cuc bd a0 (VLAN) niam trong mang Ethernet. Giao thirc
VLAN cho phép xen by nhan dang hodc "nhan" vao khuén dang khung Ethernet dé nhan dang
VLAN. Nhin VLAN 4 byte gin vao giita truong dia chi MAC ngudn va trudng Chiéu dai/Kiéu
ctia khung Etherne. Hai byte dau tién ctia nhin VLAN bao gdm "Kiéu nhan 802.1Q”.

Hinh 4.28 1a khung Ethernet khong c6 dau dé nhan VLAN IEEE 802.3. Hinh 4.29 13
khung Ethernet IEEE 802.3 c6 dau dé nhan VLAN 4 byte 802.1Q.

Dia chi dich |Dia chi ngudn | D¢ dai/Kiéu S6 liéu CRC

Hinh 4.28- Khung Ethernet khong c6 dau dé nhin VLAN
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Dia chi dich |Dia chingudén | Nhan | D¢ dai/Kiéu S6 liu CRC

=77 Abyte Tee

-~ S~
- S~

Bd nhan dang giao | B0 Qhén dang diéu
thirc nhan (TPID) | khién nhan (LCI)

2 byte 2 byte N

B6 nhan dang giao thirc nhan | g7, 1p g B0 nhan dang
(TPID) 0x 8100 I VLAN
16 bit 3bit 1 bit 12 bit

Hinh 4.29- Khung Ethernet ¢6 d¢au dé nhian VLAN

Hai byte cudi ciing ctia nhan VLAN c6 cac thong tin sau day:

e Ba bit dau tién 13 trudng wu tién nguoi st dung dé danh diu mic vu tién cia khung
Ethernet.

e Bit tiép theo 12 bd chi thi khuon dang chinh tic (CFI) duoc sir dung trong khung
Ethernet d¢ chi rd sy c6 mat cua truong thong tin dinh tuyen (RIP).

e 12 bit cudi cung 1a nhan dang VLAN (VID) dé nhan dang duy nhit VLAN s& hitu
khung nay.

4.5.3. Lop vat ly Ethernet
4.5.3.1. Cdc tiéu chudn ky thudt chung

Bang 4.4 thong ké chi tiéu k¥ thuat 16p vat Iy duoc ap dung cho Ethernet. Chiéu dai cuc
dai cac doan cap duoc ap dung cho hoat dong nira song cong ddi véi mang chi c6 mot tram lip
hoac hub lzip.Chiéu dai cuc dai cac doan cap dbi vai mang co nhiéu hon mot tram lap ap dung cho
hoat dong song cong.

Bang 4.4- Cac chi tiéu ky thuat 16p vat ly Ethernet
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Tiéu chuan Khuyén nghi Téc do Méi truong Chiéu dai cye dai cép (m)
Ntra song cong Song cong
10 Base -T 802.3i-1990 10 Mbit/s 2 cap 100Q 100 100
cap UTR
10Base -FL 802.3j-1993 10 Mbit/s 2 s¢i quang 2000 > 2000
100 Base-TX 802.3u-1995 100 Mbit/s 2 cap 100Q 100 100
100 Base- FX 802.3u-1995 100 Mbit/s 2 s¢i quang 412 2000
1000Base-LX 802.3z-1998 1 Gbit/s A= 1300 nm
2a=62,5 um 316 550
2a= 50 pm 316 550
2a= 10 um 316 5000
1000Base-SX 802.32-1998 1 Gbit/s A= 850 nm
2a=62,5 um 275 275
2a=50 pm 316 550
1000Base-T 802.3ab-1999 1 Gbit/s 4 cap 100Q 100 100
10Gbase 802.3ae-2002 10 Gbit/s A=850 nm NA
SR/SW 2a=62,5 um 33
2a=50 um 300
10Gbase- 802.3ae-2002 10 Gbit/s A=1310 nm NA
LR/LW 2a= 10 um 10.000
10Gbase- 802.3ae-2002 10 Gbit/s A= 1550 nm NA
ER/EW 2a=10 um 40.000
10Gbase-LX4 802.3ae-2002 10 Gbit/s A=1310 nm NA
2a=62,5 um 300
2a= 50 pm 300
2a= 10 um 10.000

4.5.3.2. 10Base-T

e Cap xoan doi

10Base-T cung cép tbe do tryén dan 10 Mbit/s trén 2 doi day cap dién thoai xodn do6i loai
3 hodc tot hon. Pay la loai cap st dung rong rai cho Ethernet.

* Bo ndi RJ-45

10Base-T st dung mot doi day dé phat s6 liéu va mot doi khac dé thu s liéu. Ca hai do6i
dugc dat trong mot cap c6 ca hai doi phu khong st dung cho 10Base-T. Moi dau cap duoc ket
cuoi vo1 mot bd noi RJ-45 hoac Jac cam.

o Két ndi diém- diém

Moi két ndi 10Base-T 1a diém -diém. Diéu nay c6 nghia 1a mot cap 10Base-T c6 thé 6 tdi
da 2 may thu phat Ethernet (hodc MAU). Mot dau cua cap ti€p xiac voi mot hub 1dp 10Base-T
hodc chuyén mach L2. Pau khac cua cép tiep xuc truc ti€p voi tam giao dién mang (NIC) cua

tram may tinh, hodc may thu phat 10Base-T bén ngoai. Chirc nang cia may thu phat dugc tich
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hop vao trong hau hét cac NIC 10Base-T, cho phép cap cam truc tiép vao bd ndi RJ-45 trén NIC
ma khong can bat ky thanh phan hodc dau cudi nao bén ngoai. Giao dién AUI trén cac NIC cii cd
thé dugc str dung dé tiép xtic voi mang 10Base-T qua may thu phat bén ngoai.

e Str dung cap "vuot" va cap "ranh thing"

Hai NIC 10Base-T c6 thé tiép xtc truc tiép voi nhau ma khong can hub lip 10Base-T.
Trong trudng hop ndy mdt cap "vuot" dic biét yéu cau tiép xuc véi doi phat ciia mot tram toi doi
thu cua tram khac va nguoc lai. Khi gan NIC vao hub ldp can sir dung cap "ranh thang" thong
thuong va chirc nang vuot duogc thuc hién bén trong hub lap.

e Chiéu dai doan cuc dai

Chiéu dai doan d6i v6i 10Base-T co cap loai 3 1a 100 m. Cap chat luong cao nhu diy
déng loai 5 c6 kha nang thyc hién doan dai téi 150 m ma van dam bao chat lugng tin hiéu.

4.5.3.3. 100Base-T

Nhan dang 100Base-T lién quan dén mot tap day du cac chi tiéu ky thuat va cac tiéu
chuin méi trudong dbi véi Ethernet 100 Mbit/s hodc "Ethernet nhanh". Bén tiéu chuin méi trudng
100 Mbit/s dugc quy dinh la:

e 100Base-TX

e 100Base-FX

e 100Base-T4

e 100Base-T2

Viéc su dung céc tiéu chuan 100Base-TX va 100Base-FX duoc mé ta dudi day.

Tt ca céac tiéu chuan 100Base-T déu c¢6 chung chi tiéu chat lugng "didu khién truy nhap
mdi trudng" (MAX), nhung mdi tiéu chuén ¢é "16p vat Iy", hodc may thu phat va chi tiéu chét
luong riéng. May thu phat 100 Mbit/s ¢6 thé tich hop truc tiép bén trong thiét bi mang, chiang han
tram 13p hodc tam giao dién mang (NIC), hodc dat bén ngoai thiét bi. Néu dit bén ngoai, may thu
phat tiép xtic v6i tram lap hodc NIC qua bd nbi "giao dién doc 1ap méi truong" (MII) 40 chan.
May thu phat ¢6 thé cim truc tiép vao bd nbi MII, hodc tiép xic qua mot cap MII twong tur cap
AUI dugc quy dinh nhu 12 mdt b phan cua tiéu chuén 10 Mbit/s. Cap MII co thé dat do dai cuc
dai 0,5 m.

MII cung cip hoat dong Ethernet tai 10 Mbit/s hodc 100 Mbit/s. Nhiéu may thu phat
Ethernet nhanh gém cac thanh phén dién tir cho phép hd tro hoat dong tai mdt trong hai tbc do
trén day.

4.5.3.4. 100Base-X

Bd nhan dang "100Base-X" c6 quan hé voi cac tiéu chuan 100Base-TX va 100Base-FX .
Ca 100Base-TX va 100Base-FX déu c6 chung chi tiéu k¥ thuat bao hiéu "4B/5B" theo tiéu chuan
X3T9.5 ciia ANSI ap dung cho giao dién phan phdi s lidu soi quang (FDDI). Chi tiéu ky thuat
bao hi¢u hién tai phu hop voi tdc do cac san phém 100Base-X.

Trong bao hiéu 4B/5B, mdi nhom 4 bit ciia s6 liéu duge chuyén d6i thanh ma 5 bit dé
truyén qua moi truong. Mao dau két hop voi bit du  yéu cau toc do truyén tin hiéu 1a 125
megabaud duoc sir dung d& van chuyén net 100 Mbit/s cta sb liéu ngudi sir dung. Tuy nhién, bit
du cho phép "cac ky hidu" 5 bit truyén tai thong tin diéu khién bd sung vao sb liéu nguoi st dung.
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Céc ky hiéu 5 bit cling dugc quy dinh theo cach dam bao truyén dan theo chu ky tin hidu va cho
phép may thu duy tri ddng bo v6i ludng sd liéu dén.

4.5.3.5. 100Base-TX

e Cap xodn doi

100Base-TX cung cip toc do truyén dan 100 Mbit/s trén hai d6i cap dong xodn doi (UTP).
Cép loai 5 13 loai cap co chit lwong cao hon cap loai 3 sir dung trong 10Base-T. UTP c6 thé
truyén tai tn s6 100 MHz. Cap loai 3 cung cip truyén dan chi téi 16 MHz. 100Base-TX truyén sd
lidu ma hoa 4B/5B theo tiéu chudn ANSI X3T9.5 ap dung cho giao dién phan phdi s6 lidu soi
quang (FDDI). Chu ¥ rang viéc sir dung ma 4B/5B doi hoi tdc do truyén sb liéu 125 megabaud dé
truyén tai net 100 Mbit/s. Nhung 125 megabaud twong dwong véi tan s6 cuc dai 1a 62,5 MHz thip
hon tan s6 cuc dai 100 MHz ma cap loai 5 cung cép.

o Két ndi diém- diém

Tat ca cac doan cua 100Base-TX déu 1a diém ndi diém c¢6 mot may thu phat tai mdi dau
ctia cap. Hau hét cac 100Base-TX két ndi tram may tinh dén hub 1ap hodc chuyén mach L2. Cac
thiét bi nay c6 chirc ning thu phat duoc tich hop dé cim tryc tiép cap loai 5 vao bo nbi RJ-45 trén
hub hodc chuyén mach. Cac tram may tinh tiép xtic théng qua tdm giao dién mang (NIC). Chtic
ning thu phat dugc tich hop véi NIC cho phép cap xoin doi loai 5 cim truc tiép vao bd ndi RJ-45
trén NIC.

e Sir dung cap "vuot" va cap "ranh thing"

Hai tdm giao dién mang (NIC) 100Base-TX ciing ¢ thé tiép xtic truc tiép véi nhau ma
khong can mot hub lap 100Base-TX. Trong trudng hop ndy can sir dung cap vuot chuyén dung
va yéu cau ndi cap phat cia mot tram vao cap thu cua tram khac va nguogc lai. Khi ndi NIC vao
hub l3p can sir dung cap ranh thfmg thong thuong va churc ndng vuot dugce thuc hién bén trong
hub lap.

e Cung cap tuy chon cua kiéu hoan toan song cong

Céc tuyén phat va thu doc 1ap ciia moi truong 100Base-TX cho phép kiéu hoat dong hoan
toan song cong. Mubn cung cap kiéu hoan toan song cong, ca NIC va hub phai c¢6 kha ning va ciu
hinh dbi véi hoat ddng hoan toan song cong.

4.5.3.6. 100Base-FX

e Cap soi quang

100Base-FX cung cap toc do truyén dan 100 Mbit/s trén hai soi quang. N6 cho phép do
dai doan dat ti 412 m d6i v6i tuyén nira song cong va 1én hon hodc bang 2000 m ddi voi tuyén
hoan toan song céng. 100Base-FX cin phuong an sgi quang theo tiéu chuin 100Base-FX. Cap
ddng xodn doi va cac bd ndi duoc st dung trong 100Base-TX duoc thay thé bai cap soi quang va
cac bo ndi ciia 100Base-FX . Ca hai tiéu chuan déu sir dung kiéu ma ho4 tin hiéu 4B/5B.

Cap soi quang duoc st dung dbi v6i 100Base-FX 1a cap soi da mode (MMF) c6 kich ¢&
62,5/125 um. Loai cap soi quang khac, chiang han nhu 50/125 pm, 85/125 pm va 100/140 pm
ciing c6 thé sir dung cho 100Base-FX, nhung chung khong hinh thanh cac doan c6 d6 dai nhu cap
sQi quang 62,5/125 pm.

Budc song sir dung cho 100Base-FX 1a 1300 nm.
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e Bo ndi quang

Tiéu chuan 100Base-FX cho phép st dung mot sb loai bo ndi quang. Cac bd ndi song
cong "SC" duge khuyén cdo sir dung, nhung cac bd ndi "ST" va "FDDI MIC" ciing c6 thé ding
duoc. Hai sgi quang str dung trong mdi doan 100Base-FX.. Mot sgi sir dung cho phat tin hiéu va
mot soi st dung dé thu tin hiéu.

o Cac két ndi diém- diém

Tt ca cac doan 100Base-FX déu 1a diém nbi diém, trong d6 c6 mot may phat tai mdi dau
cta tuyén. 100Base-FX yén cau phan ciing may phat dong nhat. Hub lap 100Base-FX c6 cac bd
nbi va may thu phét soi quang rat-cam. Cac tim giao dién mang c6 thé tich hop voi cac b ndi va
may thu phat 100Base-FX, hodc may thu phat 100Base-FX c6 thé gin bén ngoai thong qua bo ndi
giao di¢n doc 1ap moi truong (MII) 40 chan.

e Kiéu hoan toan song cong tuy chon

Céc tuyén phat va thu doc 1ap ctiia 100Base-FX cho phép hoat dong hoan toan song cong.
Khi hoat dong theo kiéu hoan toan song cong, chiéu dai doan ctia 100Base-FX c¢6 thé ting tir 412
m t&i 2000 m. Ciing c6 thé cung cép chiéu dai doan 16n hon khi sir dung cap soi quang don mode
(SMF) dat hon. Trong kiéu hoan toan song cong, chiéu dai doan khong bi han ché bai thoi gian
khir hdi yéu cau dbi véi mién xung dot cia CSMA/CD.

4.5.3.7. 1000Base-X

1000Base-X lién quan dén cac tiéu chuin "Ethernet Gigabit" 1000Base-LX, 1000Base-SX
va 1000Base-CX. Mdi tiéu chuin nay déu dua vao cac chi tiéu ky thuat 16p vat Iy ANSI X3.230-
1994 d6i véi kénh soi quang. Pic biét, 1000Base-X str dung so ¢6 ma hoa "8B/10B".

Chu y rang 1000Base-T la tiéu chuan Gigabit Ethernet b6 sung, khong str dung céac chi
tiéu k¥ thuat 16p vat 1y kénh quang va khong thude vé ho tiéu chuan 1000Base-X

¢ Bao hi¢u 8B/10B

Nho béo hiéu 8B/10B ma mbi byte 8 bit dwoc chuyén d6i thanh ky hiéu 10 bit dé truyén
trén moi trudng soi quang. Mao du két hop véi cac bit du yéu cau truyén tin hiéu voi toe do 1,25
gigabaud dé van chuyén net 1 Gigabit/s. Tuy nhién, cac bit du cho phép mot ky hiéu duy nhét
dugc phan phdi cho mdi lién hop 8 bit sé lidu tin cdy, dong thdi cho phép cac ky hiéu b sung
chuyén tai thong tin diéu khién va cac thong tin khac. Cac ky hiéu diéu khién duogc sir dung cho
cac truong hop nhu dau goi, cudi goi va rdi. Nhicu ky hiéu 1a khong tin cdy va néu thu duoc
chung thi chi thi xay ra 13i truyén dan. Tat ca cac ky hiéu tin cay dugc quy dinh bao gom 5 bit 1
va 5 bit 0 dan xen nhau nhiam cin bang thanh phin mot chiéu tin hiéu truyén dan. Piéu nay ciing
cho phép may thu dé dang thuc hién dong bo ky hiéu va dam bao ludng bit dén co cac chuyén
mirc dé tach dong ho dé dang.

e Giao dién doc 1ap moi truong (GMII)

Tiéu chuan 1000Base-X quy dinh mot giao dién doc 1ap méi truong Gigabit (GMII) két
nbi diéu khién truy nhap méi trudng (MAC) cac chirc ning 16p vat Iy (PHY) cua mot thiét bi
Ethernet Gigabit. GMII tuong ty nhu giao dién khéi két ndi (AUI) trong Ethernet 10 Mbit/s va
giao dién doc lap moi truong (MII) trong Ethernet 100 Mbit/s. Tuy nhién, khac AUI va MII & chd
khong can bo ndi d6i voi GMII, cho phép may thu phat gin v6i nhau bén ngoai qua cap. Chirc
nang thu phat dugc dua vao trong moi thiét bi Ethernet Gigabit va GMII ton tai nhu mot giao dién
thanh phan bén trong.
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4.5.3.8. 1000Base-LX
Chir cai "L" trong 1000Base-LX ky hiéu cho "long" dé chi 1 sir dung Laser budc song
dai dé truyén tin hi¢u trén cap s¢i quang. Laser budc song dai hoat dong trong pham vi budc song
tr 1270 nm dén 1355 nm trén sgi quang da mode va don mode. Laser budc song dai dat hon laser
budc séng ngan, nhung c6 vu diém la cy ly truyén dai hon.
4.5.3.9. 1000Base-SX
Chir cai "S" trong 1000Base-SX ky hi¢u cho "Short", chi ro st dung Laser budc song
ngan dé truyén tin hi€u trén sgi quang. Laser budc song ngan dugc quy dinh hoat dong trong dai
budce song tir 770 nm dén 860 nm va chi s dung cép s¢i quang da mode. Laser budc song ngan
c6 uu diém la ré hon Laser budc song dai.
4.6. CONG NGHE MANG VONG GOI TU PHUC HOI RPR
4.6.1. Gi6i thi¢u vé cong ngh¢ RPR
4.6.1.1. Tong quan
Giao thirc mang vong géi tw phuc héi RPR di duoc IEEE tiéu chuin hoa vao thang 7 nam
2004. RPR la mot giao thue truyén so li€u mdi trén mang vong goi dién d6 thi (MAN) va mang
vong dién rong (WAN). Nhom cong tac 802.17 da d¢ xuat RPR tiéu chuan co6 cac dac di€ém chu
yeu:
- Cung cip téi 255 tram trén mot mang vong.
- Mang vong t6i wu ¢ chu vi cuc dai 1a 2000 km.
- Cung cap truyén don hudng, da hudng va quang ba.
- ba dang dich vu.
- Tang d6 rong bang tan hitu dung vuot xa cac cong nghé hién tai.
- Topo ty dong va tram c6 kha nang cam phich 1a chay.
- Truyén khung chat luong cao:
* Phuc hdi dich vu nho hon 50 ms.
* Khong cho phép mét goi trong MAC.
* C6 thé bao vé khi co sur ¢ tai nhiéu hon mot diém.

* C6 cac chirc ndng didu hanh, quan 1y va bao dudng (OAM)

4.6.1.2. Mo hinh lop

Mo hinh 16p RPR va méi lién quan téi mo hinh tham khao két ndi hé thong mé (OSI)
duoc minh hoa tai hinh 4.30. Phan 16p diéu khién truy nhap méi truong (MAC), phan 16p tuyén sd
liéu MAC va cac phan 16p trung gian dugc quy dinh trong m6 hinh nay nhu 1a giao dién dich vu
MAC va giao dién dich vu vat Iy PHY do cac phan 16p cung cap.

Giao di¢n dich vu MAC cung c:?ip cac co so dich vu cho khach hang MAC st dung nham
trao ddi s6 lidu voi mot hodc nhiéu khach hang hodc chuyén phat thong tin diéu khién noi bo gitra
MAC va khach hang MAC. Phan 16p diéu khién MAC diéu khién phéan 16p tuyén s6 lidu, duy tri
trang thai MAC va phdi hop voi phan 16p diéu khién MAC ctia cac MAC khac va diéu khién cac
chtre nang chuyén phat d6i vi mdi mang vong det.
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Céc l6p RPR

Cac 16p mo6 hinh
tham khao OSI Cac lo'p cao
. b .2 £ . , \ Giao dién
/| Diéu kh 1 khach hang MA ) i
Ung duig iéu khién tuyén logic (khach hang ©) dich vu MAC
Trinh dien Pidu khién MAC
Doan‘ /! Fairness T<‘)povlog}i OAM
Truyén tai /, va bao vé
Mang / Tuyén s6 liéu MAC 'Glao dign
R dich vu PHY
Tuyénsoliéu| ____----- o aete. /s
- - Lép vatly
vatly |
Moi truong

Hinh 4.30- Mbi lién quan giita md hinh RPR va
mo6 hinh tham khao OSI

Céc khach hang MAC sir dung giao dién dich vu PHY dé phat va thu cac khung trén moi
truong vat 1y. Cac phan 16p trung gian khac nhau quy dinh su sap xép giira cac giao dién PHY cu
thé va cac giao dién doc 1ap méi trudng (MII). Tiéu chuan ndy bao gdm dinh nghia cic phéan 16p
khac nhau ddi voi mdi giao dién PHY va cong nhan cac phan 16p khac dua vao cac yéu cau da dat
ra.
4.6.1.3. Ciu triic mang vong det

RPR sir dung ciu triic cac mang vong det kép don hudng va nguoc chiéu nhau. Mdi mang
vong det thiét 1ap cac tuyén c6 ludng sb lidu cing hudng. Cac mang vong det duoc nhan dang nhu
la mang vong det 0 va mang vong det 1 duogc thé hién tai hinh 4.31.

> > N, 6 >

> — - - 3] > >

S0 S1 S2 S3 sS4 S5 S253| | S254

MV, O - < [ - - - 1 <
9 T A R
Ching K mang vong det 1

mang vong det 0
Hinh 4.31- C4u triic mang vong det kép

Su két hop mot tuyén va mot mang vong det riéng biét 1a khong thay ddi nho sy thay dbi
trang thai cta cac tuyén hodc céc tram.

Céc tram trong cac mang vong dugc nhan dang bdi dia chi MAC IEEE 802 c6 48 bit nhu
dd dugc quy dinh trong IEEE Std 802-2002. Tét ca cac tuyén trong mang vong hoat dong tai toc
d6 sb liéu nhu nhau, nhung chiing c6 cac dic tinh tré khac nhau.

Phin gidi han gitra hai tram lién ké duoc goi 1a mot chang. Mdt chang bao g@)m cac tuyén
don huéng truyén s lidu theo hudng nguge nhau.

Tram Y 14 1an can theo ludng xudng cua tram X trong mang vong det 0/1 néu luu luong
cua tram Y tr¢ thanh luu lugng thu cua tram X trong mang vong det lién quan. Vi thé tram S5 1a
lan can theo ludng xudng cua tram S4 trong mang vong det 0; twong tu nhu vay, tram S2 1a lan
can theo ludng xudng cia tram S3 trong mang vong det 1.

Tram Y la lan cén theo luéng 1én cta tram X trong mang vong 0/1 néu luu luong cia tram

Y tr¢ thanh luu lugng thu cua tram X trong mang vong lién quan. Do do, tram S4 1a lan can theo
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luéng l1€n cta tram S5 trong mang vong det 0 va tram S3 1a 1an can theo luéng l1én cua tram S2
trong mang vong det 1.

4.6.1.4. Céu tritc tram

Hinh 4.32 minh hoa c4u trac cua tram.

|
biéu khién : Khéach hing MAC
MAC |
Chon mang vong det ||~ f/

|
| Chon mang vong det 0 Iy !
> > > H H > F - —>
S0 S1 Y pone |1 | S3 S253[ ] 8254
N Tay NI Chon mang vong det 1 H 8 [—- ]

|

|

P S S -

Tram S2 Mang vong detl
Mang vong det 0

Hinh 4.32- CAu trac tram

Mot tram bao gém mot thuc thé khach hang, mot thuc thé MAC va hai thuc thé PHY. M&i
PHY két hop v6i chang chung voéi tram lién ké. Thuc thé MAC chita mot thuc thé didu khién
MAC, mét thuc thé chon mang vong det va hai thyc thé tuyén s6 licu (mdi tuyén s6 licu két hop
v&1 mot mang vong det). Phat cia PHY trong mang vong det 0 va thu trong mang vong det 1 dugc
xac nhan la PHY phia Dong. Phat cua PHY trong mang vong det 1 va thu trong mang vong det 0
dugc xac nhan 1a PHY phia Tay. Tuyén sb liéu trong mang vong det 0 thu cac khung tir PHY phia
Tay va phat hodc chuyén tiép cac khung tir PHY phia Dong. Tuyén s6 liéu ciia mang vong det 1
thu cac khung tir PHY phia Dong va phét hodc chuyén tiép cac khung tir PHY phia Tay.
4.6.1.5. Ciu tric MAC

(1) Két ndi tuyén s6 liéu

CAu triic cua didu khién truy nhap moéi truong (MAC) nhu hinh 4.33.

MA_CONTROL. yéu ciu MA_DATA.yéucdu MA_DATA.chi thi Giao dién
4 MA_CONTROL.chi thi 4 dich vu MAC
Diéu khién Phan 16p diéu
: khién MAC
Chon mang vong det thm‘ EO”p tuyen
™~ MAC s0 liéu MAC
Tuyén s6 lidu mang vong det 0
Tuyén s6 lidu mang vong det 1 Giao dién
|— dich vu PHY
U N Y 7 N
Thu [Phét
Hinh 4.33- CAu tric MAC cua tram don M
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Thuc thé MAC két hop voi tram dé chira dung mot thuc thé phan 16p diéu khién MAC va
hai thuc thé phan 16p tuyén s6 lieu MAC. Mdi thyc thé cua tuyén sé liéu MAC phuc vu mot trong
hai mang vong det. Khach hang MAC giri cac khung sé liéu toi khdi lya chon mang vong det va
thu cac khung s liéu tir mot trong hai tuyén sé lieu MAC. Thyc thé diéu khién MAC giri cac
khung diéu khién t6i khdi Iya chon mang vong det va thu cac khung diéu khién tir mot trong hai

tuyén s6 liéu MAC.

Hinh 4.34 13 c4u hinh dau cudi- dau cudi cua cac thuc thé MAC.

Khach hang MAC Khach hang MAC
MA_DATA.yéu ciu l Giao dién dich vu MAC MA_DATA chi thi i

| e il fdeed ittt T e ot~ e P —f-——-—- |
! - - MAC, . - - . - - |
' S1 Picu khién Chon Lo S2 Piéu khién Chon L S3 Piéu khién Chon !
: b L4 :
| Lo Lo !
| > Tuyénsé ligu | | ! » Tuyénsb lidu |1 » Tuyén s6 lidu |!
| . ring det 0 Vo JE— ring det 0 Fo F— ring det 0 '
! Tuyén so liéu ro Tuyén s6 li¢u Lo Tuyén s0 liéu i
! ringdet1 [ i ! ringdet 1 [* WA ring det 1 |* i
: ! o |
L — PHY —¥ 1 | PHY ] = PHY —_1 .,
Tl Tay bong [+ T Tay Dong — Tay DPong !
[ I ! ! 1
1 1 1 ! ! 1
1 \ 1 1

Hinh 4.34- CAu triic diu cudi- dau cudi MAC

S6 liéu truyén tor tram S1 t6i tram S3 qua tram S2. Cac chuc nang cua giao dién khach
hang MAC chi duoc sir dung tai cac tram c6 bo sung hodc sao lai cac khung tir mang vong det.
Trong truong hop don hudng, didu nay phu hop véi cac tram ngudn va dich. Khi mang vong det
hoat dong binh thuong, khung dugc xir Iy boi thuc thé tuyén sb liéu MAC nhu nhau trong mdi
tram (vi dy, tuyén sb liéu MAC cia mang vong det 0 tai mdi tram chuyén tiép hodc tuyén s lidu
MAC cua mang vong det 1 trong mdi tram chuyén tiép).

(2) Chon mang vong det

e Dia chi dich

Thuc thé chon mang vong det trong phan 16p tuyén s6 liéu MAC kiém tra dia chi dich, dia
chi ngudn va cac tham s6 khac ¢é chon mang vong det truyén tai khung khong bi tran va bao vé
duoc khung va khudn dang khung.

Chon mang vong det dugc tién hanh nhu sau: cac tram c6 kha nang so sanh tham s6 dia
chi dich dwa vao mdi dia chi MAX két hop vai cac tram da két ndi. Viéc so sanh nay cho phép
tram xac dinh vi tri vat ly cua dich va khi da nhan biét vi tri vat ly sé xac dinh duogc viée két ndi
t6i dich tot hay khong.

e Dia chi thu cép

Khi bd sung vao dia chi MAC vat 1y so cép, mdi tram c6 thé c6 mot hodc hai dia chi MAX
bd sung va duoc goi 1a dia chi thir cip. Néu khong cung cip dia chi thir cap trong may phat, viéc
truyén dia chi tho cép s€ bi tran, mac du chi c6 dich hién tai sao chép khung thu dugc cho khach
hang. Cac tram ngudn c6 thé phién dich cac dia chi thir cip thanh dia chi MAC so cp phi hop
true khi chuyén khung. Phién dich ngudn dia chi thir cAp nhu vay s& tranh dugc tran bo sung. Dé
phién dich ngudn thuan tién, cac tram c6 thé cong bd dia chi thir cdp thong qua cac khung ATD
trong co s6 s6 liéu topd cua cac tram khéc.
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4.6.1.6.. Cac logi khung RPR
C6 4 loai khung RPR: khung sé liéu, khung diéu khién, khung fairness va khung roi.
(1) Khuon dang khung s6 liéu

Céc truong trong khung $6 liéu duoc minh hoa tai hinh 4.35.

| ttl \ 1 ttl )

1 baseControl 1 baseControl

6 da 6 da

6 sa \ Diu dé 6 sa > Dhu dé
1 ttIBase 1 ttIBase

1 | extendedControl 1 | extendedControl

2 hec ) 2 hec <

2 | protocol/Type N 6 daExtended

n | seviseDataUnit Tai trong 6 saExtended .

N >Tai trong
4 fcs Duoi 2 | protocol/Type
a) n | seviceDataUnit

a) Khuon dang khung co ban 4 fcs }Duéi
b) Khudn dang khung mé rong 5

Hinh 4.35- Khuon dang khung s6 liéu

Céc ky hi¢u trong hinh 4.35:

ttl- Thoi gian séng. Truong nay gom 8 bit quy dinh s6 lugng budc nhay cuc dai ma khung
mong mubn dat t6i trude khi dén dich. Trudong nay cung cép co ché dam bao khung khong chay
vong quanh lién tyc trong mang vong.

baseControl- Trudng diéu khién co s¢ 8 bit. Trong dé: bit dau tién (ri) nhan dang mach
vong det ma khung dang truyén trong né (bang 0 khi truyén trén mang vong det 0 va bang 1 khi
truyén trén mang vong det 1), bit thir hai (fe) danh dau khung c6 chiu sy chi phéi cua thuat toan
chinh x4c hay khong (bang 0 chi thi khéng du diéu kién, bang 1 c¢6 dii didu kién), bit thir ba va thir
tu (ft) nhan dang kiéu khung (00- khung rdi, 01- khung diéu khién, 10- khung fairness, 11- khung
s6 liéu), bit thr nam va thi sau (sc) nhan dang loai dich vu cta khung (00- loai C, 01- loai B, 10-
loai A1, 11- loai A0), bit thir 7 (we) chi thi khung c6 di diéu kién dong g6i hay khong (bang 0 chi
thi khong du diéu kién, bang 1 ¢6 dii diéu kién), bit thir tam (parity) bao vé cac truong fti va
baseCtrol.

extendedControl- Diéu khién mang vong mo rong. Truong nay gém 8 bit: bit thir nhat chi
thi khung s6 liéu mé rong, bit thir hai va thir ba chi thi khung c6 bi tran hay khong (00- khong
tran, 01- tran mot hudng, 10- tran hai hudng, 11- du trit), bit thir tw duge sir dung dé ngan ngira
dup (bang 0 khi duoc truyén 1an dau tién va bang 1 khi khung truyén 1an tht hai trong mang vong
det), bit thtr nam chi thi khung c6 yéu ciu sip xép cac nhu cau theo thtr ty nghiém ngit hay
khong, ba bit cudi 1a du tri¥.

da- Truong dia chi dich 48 bit. Truong nay chura dia chi MAC 48 bit riéng hodc nhom.

sa- Dia chi ngudn 48 bit dé dinh rd tram guri khung di.

ttlBase- Trudng ttlBase 48 bit duoc cai dit toi gid tri ban ddu cua trudng #/ cia khung sb

liéu dang truyén.
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hec- Truong kiém tra 151 dau dé 16 bit.
fes- Truong kiém tra khung 32 bit theo cach kiém tra s6 du chu trinh (CRC).
seviceDataUnit- Truong c6 d6 dai thay doi chira khdi sb liéu dich vu do khach hang cung
cap.
protocol/Type- Trudng 16 bit chi thi ban chit cua giao thirc khach hang MAC (cach phién
dich) va kieéu khung.
hec- Trudng kiém tra 16i ddu dé& 16 bit Hec duoc tinh toan dwa vao cac truong #l,
baseControl, da, sa, ttlBase va extendedControl.
daExtended- Trudmg dia chi dich m¢ rong 48 bit quy dinh rd tram cudi cung tiép nhan
khung.
saExtended- Trudong dia chi ngudn 48 bit quy dinh tram gbc giri khung vao mang vong.
Truong nay chira dia chi MAC 48 bit riéng.
Céc gidi han kich c& cua khung sd liéu dugc liét ké trong bang 4.5.
Bang 4.5- Gidi han kich ¢& khung s6 liéu

Gia tri (byte) Tén Hang Y nghia
24 DATA MIN 1 Kich ¢& khung s liéu cuc tiéu

Kich c& bo sung ctia khung s0 liéu mo rong

12 EXT HDR_SIZE 2
1616 ERGULAR MAX | 3 Kich c& khung s6 liéu thong thudng cuc dai
4

Kich co khung so li€u 16n cuc dai

9216 JUMBO MAX

Khung s6 lidu nhé nhét c6 24 byte. Kich ¢& cuc dai cta khung s6 liéu 12 1616 byte trong
truong hop khong dugc cung cap khung 16n (Jumbo) va 9216 bye khi dugc cung cap khung 16n.

(2) Khuon dang khung diéu khién

Hinh 4.36 thé hién khuén dang khung diéu khién.

ttl
baseControl

da
sa > Pau dé

ttIBase

extendedControl

hec ]

controlType

controlVersion »Tai trong

B o= = N s - NN = =

controlDataUnit J
fcs } DPuoi

N

Hinh 4.36- Khuon dang khung diéu khién
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Céc ky hi¢u trong hinh 4.36:

ttl, baseControl, da, sa, ttlBase va fes di giai thich trong phan mé ta khuon dang khung
soO liéu.

extendedControl -Trudng mo rong 8 bit. Bit thir nhat (ef) bang 0 chi thi cac khung diéu
khién dugc tao 1ap chi tir cac tram ndi bo ciia mang vong cuc b, bit thir hai va thir ba (fi) chi thi
cac khung diéu khién khong bi tran, bit thir tu (ps) bang 0 chi thi cac khung dicu khién gui di lac
dau khong nhat thiét phai hoan chinh, bit thir ndm (so) bang 0 chi thi cac khung diéu khién khong
yéu cau nghiém ngdt ve thir ty cac yéu cau hoac tranh dip khung, ba bit con lai (res) du trir va
dugc cai dat toan bit 0 va phia thu bo qua.

controlType- Truong 8 bit chi thi kiéu khung diéu khién.

controlVersion- Trudng 8 bit 1a s6 luong phién ban két hop véi trudng controlType.

controlDataUnit- Trudng c6 do dai thay d6i phu thudc vao gia tri cua trudng controlType.

(3) Khuén dang khung fairness

Khudn dang khung fairness dugc mo ta trong hinh 4.37.

1 ttl
1 baseControl Pau dé
6 sacompact
2 fairnessHeader )
Tai trong
2 fairRate
4 fcs budi

Hinh 4.37- Khuén dang khung fairness

Khuon dang khung fairness khac v6i khuon dang khung sb liéu va khung diéu khién.Cac
khung fairness khong gui téi cac nut dich da dinh. Ching dugc gui téi tram gﬁn nhét cia tram
phat hodc truyén quang ba trén toan b mang vong det. Vi vy dia chi dich khong chira bat ky
thong tin hitu ich nao va duoc bo qua. Cac khung duoc rit ngin dé giam rung pha (jitter) ctia cac
khung khéc va giam sy tiéu thu d6 rong bang tan hitu dung, dong thoi cuc tiéu hoa yéu cau nhé
khi Iuu trir nhiéu khung.

Y nghia céc trudng trong khung:

ttl- Truong 8 bit dugc cai dat ti gia tri MAX_STATIONS boi tram goc. Mi tram ké tiép
trong ving tic nghén cai dat #/ nhoé hon #/ SCFF thu dugc lan cudi. Piéu nay cho phép tram thu
tinh toan s6 lwong budc nhay t6i tram gdc nhu 1a MAX_STARTIONS-frame.ttl. Tram la gbc cia
khung fairness néu né dit myMacAddress trong trudng frame.saCompact ciia khung truyén dan.

baseControl- Trudng 8 bit tac dong dén cac phuong an xir 1y khung.

saCompact- Truong 48 bit chira mot dia chi MAC 48 bit riéng. N6 quy dinh tram cung
cAp cac gia tri chtra trong cac trudng fairnessHeader va fairRate.

fairnessHeader- Truong didu khién 16 bit, trong d6 ba bit dau tién (ffType) chi thi loai
khung va 13 bit con lai 1a dy trir.
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fairRate- Truong 16 bit chi thi tc d6 duong day du.
(4) Khudn dang khung réi (chay khong)
Khudn dang khung rdi nhu hinh 4.38.

1 ttl

1 baseControl Pau dé
6 saCompact
4 idlePayload Tai trong
4 fes Duoi

Hinh 4.38- Khuon dang khung rdi

Khuén dang khung rdi khac v6i khuon dang khung s6 liu va khung diéu khién. Khung rdi
khong gui téi cac nat dich da dinh trudc, nhung dugce gui tdi tram gan nhat ctia tram tao ra khung
nay. Vi vay dia chi dich khong chira bat ky thong tin hitu ich nao va dugc bd qua. Khung roi duy
tri kich c& nhé nhat va c¢o dinh d¢ giam bt rung pha ctua cac khung khac va giam tiéu thu do rong
bang tan hitu dung.

ttl- Trudng 8 bit c6 gid tri ban dau bang 1.

baseControl- Truong 8 bit va chiic ndng cua chung da dugc giadi thich trong cac loai
khung khac.

saCompact- Truong 48 bit nhan dang tram tao ra khung.

idlePayload- Truong 32 bit dy trit cho tuong lai.

fes- Truong 32 bit dé kiém tra khung theo phuwong phép kiém tra s6 du chu trinh CRC.

4.6.1.7. Lop vt ly RPR
(1) Mo hinh cac phan l6p
MJdi lién quan gitra cac phan 16p vat Iy va MAC dugc thé hién nhu hinh 4.39.

Tuyén sb lieu MAC Giao di¢n
dich vu PHY
[ {prs-1 hoiic PRS-10 | | GRS N SRS
GMII
XGMII e— SPI-X —»f
Tuong duong voi [ XAUL
16p vat Iy cia mo < GFP thich tng | | HDLC thich mg
hinh tham khao OSI PacketPHY SDH PHY
< MDI >
\
Maoi truong Maoi truong

Hinh 4.39- Cac phan lop vat Iy cia RPR
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Céc thuat ngir viét tit trong hinh 4.39:

GMII- Giao dién doc 1ap moi trudong Gigabit

PRS-1- Phan 16p trung gian packetPHY 1 Gbit/s

PRS-10- Phén 16p trung gian packetPHY 10 Gigabit/s

GRS- Phan 16p trung gian GFP

GFP- Thu tuc dong khung chung

HDLC- Piéu khién tuyén s liéu muc cao

MDI- Giao dién phuy thudc moi truong

PHY - Thyc thé 16p vat Iy

SRS- Phan 16p trung gian SDH

XAUI- Giao dién khéi cim 10 Gbit/s

SPI- Giao dién goi hé thong.

Chtc ning cia phan 16p GFP va HDLC thich tng trong thiét bi PHY 1a xen ky hiéu rdi
trong truong hgp khong truyén khung s6 liéu vao moi truong tai hudng phat va xoa so6 li€u roi va
mo ta khung tai phia thu. Giao dién SPI chi m6 ta khung da truyén di.

(2) Cac giao dién lop vat ly

a) Cac giao dién l6p vat ly SDH va cac PHY

Céc giao dién 16p vat Iy SDH va cac PHY bao gdm céc thanh phan sau day:

Céc phén 16p trung gian sip xép cac nguyén thuy dich vu logic tai giao dién dich vu 16p
vat Iy MAC thanh dang cac giao di¢n dién ti€u chuan gom co6: thu tuc dong khung chung (GFP),
phan 16p déap img dong khung HDLC dong bd byte hoac phan 16p dap trng khung LAPS.

Quy dinh hai phan 16p trung gian la phéan 16p trung gian SDH (SRS) duoc st dung voi
phan 16p dap rng bat ky va phan 16p trung gian cua GFP (GRS) chi str dung v6i phan 16p dap ung
GFP. Hai phan 16p trung gian la nhu nhau, ngoai trir GRS truyén tai thong tin chieu dai khung toi
phan 16p dap tng GFP nham han ché yéu cau tinh toan cac tham so chicu dai khung.

Hai phan 16p trung gian nay cé cac giao dién SPI-3 8 bit, SPI-3 12 bit, SPI-4.1 va SPI-4.2.
Céc giao di¢n 1a tuy chon, nhung chung duoc su dung lam co s¢ dé xac dinh SRS va GRS.

Céc 16p dap ing GFP, HDLC va LAPS dugc xdy dyng trén 16p tuyén SDH va khong lién
hé truc ti€p véi moi truong SDH, boi vi kha nang ghép va két chuodi cua SDH cling nhu  hié¢u qua
cua dong goi khung khong ton tai moi li€én quan mot- mot gitra toc do bit tai phan 16p RPR MAC
va toc d§ cia mdi truong vat 1y.

Giao dién giira 16p SDH va 16p dap tng 1a giao dién tiéu chudn gitra phan 16p tuyén SDH
va phan 16p phia trén bat ky.

Phan 16p trung gian SDH cua tram RPR phia Pong hodc phia Tay déu hoat dong tai toc do
nhu nhau.

e Phan 16p trung gian SDH (SRS va GRS)

C6 4 cach thyc hién SRS va GRS khi sir dung cac giao dién dién do "Dién dan phéi hop
hoat dong quang (OIF)" quy dinh:

- SPI mtrc 3 (SPI-3) truyén 8 bit va thu cac tuyén s lidu hoat dong tir 155 Mbit/s
den 622 Mbit/s.
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- SPI mtc 3 (SPI-3) truyén 32 bit va thu tuyén s6 liéu hoat dong tir 155 Mbit/s dén
2,5 Gbit/s.
- SPI mirc 4 giai doan 1 (SPI-4.1) hoat dong tir 200 Mbit/s d&én 10 Gbit/s.
- SPI mirc 4 giai doan 2 (SP1.4.2) hoat dong tai 622 Mbit/s dén 10 Gbit/s.
SRS va GRS dbi véi mot trong cac giao dién 13 hoan toan gidng nhau vé dién, trir GRS
mang thong tin chiéu dai khung.
e Phan 16p dap ung SDH
- Phan 16p dap tmg GFP sip xép khung
- Phén 16p dap tmg dong khung HDLC dong bo byte
- Phéan 16p dap ung dong khung LAPS
b) Cac giao dién 16p vat 1y Packet PHY
e Phan 16p trung gian packetPHY
Hai phan 16p trung gian duoc quy dinh dé cung cap cac giao dién cho PacketPHY. Thir
nhat 1a phan 16p trung gian PacketPHY 1 Gbit/s (PRS-1).Thu hai la phan 16p trung gian
PacketPHY 10 Gbit/s (PRS-10) cung cap giao dién ti€éu chuan khi sir dung PacketPHY 10 Gbit/s.
- Phéan 16p trung gian PRS-1
Phan 16p trung gian PRS-1 sip xép cac nguyén thuy dich vu 16p vat Iy MAC thanh dang
giao di¢n doc 1ap mdi truong gigabit (GMII). GMII 1a giao dién tuy chon, nhung n6 dugc su dung
lam co s& dé mo ta PRS-1.
- Phéan 16p trung gian PRS-10
Phén 16p trung gian PRS-10 sip xép cac nguyén thuy 16p dich vu MAC thanh dang giao
dién doc lap méi truong 10 Gbit (XGMII). Phan 16p XGMII mo rong dugce st dung dé cung cap
giao dién khoi cam 10 Gbit (XAUI). XGMII va XAUI la céc giao di¢n tuy chon. XGMII dugc su
dung lam co sé cho viéc mé ta PRS-10.
e PacketPHY
- PacketPHY 1 Gbit/s
PacketPHY 1 Gbit/s bao gdm phan 16p ma hoa vat 1y (PCS), phan 16p tiép xtic méi truong
vat ly (PMA) va phan 16p phu thuoc moéi truong vat Iy (PMD). Cac danh muc ngoai I¢ sau day ap
dung doi voi PCS, PMA va PMD:
* Khong cung cap cac tram lip
* Kich ¢& khung nho nhét 1a 16 byte
* Kich ¢& khung 16n nhét bang 9216 byte
* Khong str dung dam phén tu dong nén PRS-1 hoat dong hoan toan song
cong, mat chtrc nang di¢u khién ludng va may phat khong tao ra 10i tr xa, néu c6 thi may thu bo
qua.
- PacketPHY 10 Gbit/s
PacketPHY 10 Gbit/s bao gém phan 16p md hoa vat 1y (PCS), phan 16p tiép xac méi
truong vat ly (PMA) va phan 16p phu thudc méi truong vat ly (PMD). PacketPHY c6 thé tuy
chon, bao gdom mot phéan 16p giao dién WAN (WIS), giao dién khoi cam 10 Gbit/s (XAUI) va
phéan 16p XGMII m¢ rong . Cac danh muc ngoai 1€ sau day ap dung cho céc phan 16p giao dién
nay:
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* Kich ¢& khung nho nhét 13 16 byte
* Kich ¢& khung 16n nhat 12 9216 byte

* Picu khién luong mat churc nang, khong tao ra dicu ki¢n 101 tur xa.

4.6.2.Khung SRP va céc giao di¢n l6p vat ly
4.6.2.1. Tong quan vé SRP

Chuyén tai goéi linh hoat (DPT) 1a cong nghé truyén dan duoc phat trién nho cac hé thong
Cisco da dua vao str dung giao thirc diéu khién truy nhap méi trudng (MAC) 16p 2 méi, duge goi
1a giao thirc tai sir dung khong gian (SRP). SRP c6 kha ning phat trién mang vong géi IP quang.
Hinh 4.40 14 cdu trac ctia mang vong kép truyén goi trén soi quang c6 kha nang tai sir dung khong

gian.
~ 1,5 Gbit/s R
2,5 Gbit/s - 1 Gbit/s "
-] SO [ St [ S2 S3 1S4 [T 1S5 .
| e ne [ Do menevoneh o Mangyongl |
£ Tk AT Mang vong 0
S6 liéu mang vong 0 Diéu khién mang vong 1

Hinh 4.40- C4u trac mang vong kép truyén goi
trén soi quang co kha nang tai sit dung khong gian

SRP di dugc IETF dé xuat. SRP thuc chét 14 giao thirc MAC 16p 2 danh cho LAN, MAN
va WAN. Cac giao dién chuyén tai géi linh hoat dugc sir dung dé két ndi giao dién khach hang
MAC véi thiét bi SDH hodc véi cac hé théng DWDM hoac cac soi du trlr, bdi vi SRP cung céip
giao dién SDH tiéu chuén.

Cac mang vong DPT soi quang kép c6 huéng truyén nguoc nhau. Ca soi bén trong va soi
bén ngoai déu dugc sir dung dé truyén cac gbi sb liéu va cac goi diéu khién. Co mot vai loai goi
diéu khién, thi du nhu goéi phat hién topo, goi chuyén mach bao vé va géi diéu khién st dung do
rong bing tan. Cac gbi diéu khién ctia mang vong nay duoc truyén trén mang vong kia.

SRP sir dung co ché tude bo dich. Trong SRP, cac gbi s6 lidu chi dugc truyén giita ngudn
va dich, tao ra kha ning trao d6i luu lugng dong thoi trén cic phan khac cua mang vong. Vi vay
dugc goi 1a kha nang tai sir dung khong gian nham sir dung c6 hiéu qua do rong bang tan.

Tram S3 trao d6i s6 ligu 1,5 Gbit/s voi tram S4. Tai thoi diém d6, cac tram S2 va S5 ¢6
thé trao ddi sb liéu véi nhau 1én téi 1 Gbit/s. Mit khac, cac tram SO va S1 ¢6 thé sir dung hét 2,5
Gbit/s trén phan bén trai ciia mang vong. Nhu vy sb luong tong cia sé liéu dugc trao doi trong
mang vong nay la 5 Gbit/s.

4.6.2.2. Khung SRP sir dung dé dong goi IP
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Céc goi sb liéu IP trong SRP bao gém dia chi MAC ngudn va dich danh cho viéc tim kiém
dia chi, truong kiéu giao thirc biéu thi giao thirc truyén tai va diy kiém tra khung (FCS) dé phat
hién 18i. Dia chi MAC c6 48 bit . Viéc tinh toan FCS dugce tién hanh trén toan bd g0i, trur 16 bit
dau dé ctia SRP. Khuon dang khung dong géi IP dugc thé hién tai hinh 4.41.

Bang 4.6 1a cac gia tri ciia trudng kiéu giao thic.

Bang 4.6- Cac gia tri c6 kha ning cia truong kiéu giao thirc

Truong S6 bit | Gia tri Str dung
Kiéu giao thtc | 16 | 0x2007 | Diéukhién SRP

0x 0800 Ipv4
0x 0806 ARP

0 1 2 3

0123456789012345678901234567890 1

t Thoi gian séng RIMOD | PRI |P
(TTL)
bia chi MAC dich
Dia chi MAC ngudn

Kiéu giao thuc

MTU

Téi trong

FCS

Khéi truyén dan cuc dai (MTU) = 55 + 9216 byte

Hinh 4.41- Khuon dang goi s6 liéu SRP dong goi IP

Pau d& khung bao gom cac truong thoi gian séng (TTL), nhan dang mang vong (R), kiéu
(MOD), thir tu wu tién (PRI) va kiém tra tong 1¢ (P) c6 cac chirc nang dugc liét ké trong bang 4.7.
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Bang 4.7- Céc trudng dau dé cua SRP

Truong S bit Gia tri Str dung
TTL 8 Dém budc nhay
R 1 0 Mang vong bén ngoai
1 Mang vong bén trong
PRI 3 Th tu vu tién
MOD 3 000 Duy trir
001 Du trix
010 Du trix
011 Té bao ATM
100 Thong bao didu khién
gui t61i HOST
101 Thong bao diéu khién guri toi bd
dém caa HOST
110 Thong bao str dung
111 S6 ligu goi
p 1 Kiém tra téng 1¢ dau d& MAC

4.6.2.3. Khung SRP sir dung dé doéng gdi cdc té bao ATM

Trong bang 4.9 c¢6 mot kiéu mang tén té bao ATM. Kiéu nay dai dién cho chirc ning
truyén tai cac t& bao ATM qua mang vong truyén tai goi linh hoat (DPT). Diu nay cho phép két
hop cac bo dinh tuyén IP va chuyén mach ATM trong cling mot mang vong. Khudn dang géi sb
liéu ATM duogc trinh bay tai hinh 4.42.

0 1 2 3
01234567890123456789012345678901

‘ Thoi gian song
(TTL) R|MOD | PRI (P VPI/VCI
Vel PTI |C HEC
MTU
Tai trong (48 byte)

Khoi truyén dan cuc dai (MTU) = 55 +9216 byte
Hinh 4.42- Khudn dang goi so6 licu SRP dong gobi cac t€¢ bao ATM

Goi s6 lidu ATM khong bao gom truong FCS. Viée tich hop s6 liéu dugc tién hanh tai 16p
dap ung ATM (AAL).-

4.6.2.4. Lop vat ly SRP
(1) béng khung
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Maic du SRP la giao thuc 16p MAC doc 1ap moi truong vat 1y, nhung viéc thuc hién trudc
hét phai dya vao 16p vat ly SDH. Viéc thyc hién nay st dung mo ta cd nhu nhau va co ché don
octet nhu trong truyén goi trén SDH (POS).

Diy nhi phan "01111110" dugc thém vao tai ddu va cudi cia mdi goi SRP dé chi thi cac
bién gidi gbi. Co ché don byte sir dung diy nhi phan "01111101" nhu 13 mot ky hiéu thoat. Didu
nay nham dam bao cac byte s6 lidu giéng cd hodc ky hiéu thoat s& khong din téi 1am mat dong b
khung.

(2) Khudn dang giao dién va toc do truyén

Ludng sb liéu duogc sip xép vao AUG cua cac khung SDH két chudi. Cac giao dién truyén
tai goi linh hoat (DPT) c6 thé dugc sir dung dé két ndi cac ADM SDH, cac soi du trit va cac dau
cuéi DWDM, vi vay chiing tao ra rat nhiéu thuan lgi cho nha thiét ké mang.

DPT dinh 15 cac giao dién cuia STM-4c, STM-16¢. Dé dap tng mot pham vi ddy du céc
yéu cau clia mang quang tuong lai trong ving truc chinh, cac giao dién STM-64c ciing s& duoc su
dung.
4.6.3.Cac giao thuc trong RPR
4.6.3.1.Giao thirc tdai sir dung khong gian SRP

(1) Phat hién topo

Khuon dang cua goi phat hién topo dugc thé hién tai hinh 4.43.

0 1 2 3
012345678901234567890123456789011
A ,
Thoi gian song | R|MOD | PRI |P
(TTL)
Dia chi MAC dich
Dia chi MAC ngudn Kiéu giao thirc = 0x2700
Phién ban B.K.= 0 |Kiéu diéu khién = 1 Diéu khién tong kiém tra
Diéu khién thoi gian séng (TTL) Chiéu dai topo
MTU|
bia chi MAC thong nhét
toan cau cua bo khoi dau (48 bit) -
Kiéu MAC B6 MAC
‘/
Dia chi MAC (48 bit)
Céc rang budc MAC khac
FCS

Khéi truyén dan cuc dai (MTU) = 9216 byte

Hinh 4.43- Khuon dang géi phat hi¢n topo SRP
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MJi nut c6 nhiém vy phat hién topo nhd giri cac géi phat hién topo vao mot hodc ca hai
mang vong. Cac gbi dugc gui tir diém téi diém va mdi nat bo sung thém thong tin bit budec MAC,
bao gdm dia chi MAC, nhan dang mang vong, cac trang thai ddu vong va nang cap truong chidu
dai topo. Mdi nut nang cip so dd topo cia tit ca cac tram va trang thai ddu vong sau khi nhan
duogc hai goi topo nhu nhau c6 cing ngudn goc. Pidu dé co nghia 14 ca hai goi phat hién déu
truyén vong quanh toan bd mang vong va di duogc cac nit trong mang vong xir 1y.

C6 thé thay ring, so dd topo bat dau tir dia chi MAC ctia bd khoi dau, tiép theo 1a mot s6
b6 MAC. Mbi b bao gdom truong kiéu MAC va truong dia chi MAC. Trudng kiéu MAC dugc str
dung dé chi thi ID mang vong va céc trang thai dau vong (bit 0 du trit; bit thir nhat bang 0- mang

vong bén ngoai, bang 1- mang vong bén trong; bit thtr hai bang 0- khong dau vong, bang
1- d4u vong; bit thir ba dén bit thir bay - du tri).

(2) Xu ly goi

Hinh 4.44 mo ta logic MAC.

Céc gbi dén dugc tiép nhan va chuyén t6i 16p cao hon dé xir Iy hodc truyén tai 16p 2 ma
khong can hoat dong cua 16p 3. Logic MAC bao g6m bd dém phat, bd dém thu va bo dém chuyén
tiép. Logic MAC dép ung lich trinh truyén dan va viéc thuc hién thuat toan fairness SRP (SRP-
fa).

Khi thu mot goi, dia chi dich dugc kiém tra 1an dau. Néu phu hop véi dia chi nat thi goi
dugc xu 1y tai 16p 3 nhd dit né vao hang doi thu wu tién thap hodc cao phi hop véi cac trudng
PRI ciia cac goi. Bén trong SRP, luu lwong don hudng duogc dich luoc bo, vi vay goi duoc 1ay tir
mang vong nho dich va khong dua vao b dém phat.

Bo .

dem Logic MAC

thu Bo dém B6 dém
thu phat

Soi B§ dém trung gian Soi
quang quang
thu phat

SRP-fa: thuat toan fairness SRP

Hinh 4.44- Xt ly goi SRP
Néu dia chi dich cta goéi thu dugc khong phu hop thi trudng TTL s& giam. Néu trudng
TTL bé”tng zero thi goi bi loai. Mat khac, goi dugc dua vao bo dém phat dé tiép tuc luu thong. Viéc
¢ dua goi vao hang doi wu tién thip hay cao ciia bd dém phat hay khong 13 do kiém tra trudng
FRI va ngudng cta bd dém SRP quyét dinh.
Tat ca cac goi diéu khién dén déu duoc niit cia mang vong xu 1y va duoc luge bo khoi
mang vong vi cac goi diéu khién thudng duoc truyén tir diém toi diém. Mdi géi diéu khién dugc
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phan tich dé xac dinh kiéu ctia n6 khi str dung truong kiéu. Quy dinh c6 hai kiéu thong bao diéu
khién. Thir nhét, cac goi didu khién dém tai ché 1a cac goi diéu khién rat quan trong vi ching dugc
st dung cho chuyén mach bao v€ va dugc dua vao by dém thu riéng. Thir hai, cac goi diéu khién
guei toi tram chu dugc dua vao bd dém thu danh cho cac goi s6 lidu.

Tai phia phat, cac goi dén tir 16p 3 duoc dua vao hang doi phat vu tién thap hodc cao néu
pht hop véi dia chi PRI cua cac goi. BO 1ap chuong trinh do SRP-fa diéu khién va sau d6 chon
mot goi tir ddu ra bd dém phat vu tién thdp/cao hodc tir hang doi phat vu tién thip/cao dé guri di
tiép.

(3) ba huéng

SRP két hop 16p 2 va 3 va d6 1a 1y do tai sao can cung cap da hudng. Dia chi MAC c6 3
byte dau tién danh cho dia chi MAC ciia SRP. Bit c6 ¥ nghia thap nhat ciia cac byte quan trong
nhit duoc goi 13 bit da hudng dugc cai dat bang 1 va chi thi goi da huéng. SRP cung cép da
hudng cho giao thirc 16p 3 bat ky, nhung trong tim 13 IP da hudng.

Xem IP nhu 14 giao thirc 16p 3. Ba byte cudi cung cia dia chi MAC SRP dugc st dung dé
sap xép truc tiép ID nhom da huéng 23 bit cua dia chi da huéng IP vao dia chi da huéng SRP.
Hinh 4.45 minh hoa dia chi da hudéng IP 224.2.175.237 dugc ghép vao dia chi MAC da hudng
SRP nhu thé nao.

0x 01005E
Bit da hudng
0 1 2 3

0123456789012 4567890123/45678901

Thoi gian song  fRIMoOD | PRI |Pl0 00 00 00[1/00000000
(TTL) /

01011110|00000010f1 010111 HY1101101
Pia chi MAC nguén \

bia chi da huéng SRP- 0x01:00:5E:02: AF:ED

bia chi da huéng IP
224.2.175.237

Hinh 4.45- Dia chi da huéng IP dé sip xép dia chi da huéng SRP

Nut mang vong khéi ngudn mot goi da hudng 1a dé dap tmg cho trinh tu sip xép da mo ta
trén ddy. Mdi nat thu goi da huéng, thim tra nd c6 phai 1a mot phan ciia nhoém da huéng hay
khong. Néu c6, mot ban sao clia gbi duge dua vao bo dém thu. Néu khong phai, goi duoc dua vao
bd dém phat va tiép tuc truyén vong quanh mang vong va TTL bi giam. G6i da hudng bi loai bo
khoi mang vong nho nit nguén hodc nat khac, vi TTL hét hiéu luc.

(4)Uu tién goi

Théng qua uu tién goi, SRP co thé hd trg cho ung dung thoi gian thyc (video va voice trén
IP), tng dung nhiém vu quan trong va diéu khién luu luong ddc biét. Nut nguén cuia mot goi sép
xé&p cac gid tri uu tién IP vao wu tién SRP MAC. Ca hai co ché vu tién déu str dung truong 3 bit dé
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biéu thi mot trong 8 muc wu tién. Sau d6, viéc sap xép duoc tién hanh boi sao chép ba kiéu bit
dich vu cua dau dé IP vao truong PRI 3 bit cua dau dé SRP MAC.

4.6.3.2. Chuyén mach bio vé thong minh

(1) Téng quan

Céc mang vong chuyén tai géi linh hoat (DPT) sir dung chuyén mach bao vé thong minh
(IPS) dé cung cip kha ning tu phuc hdi hiéu qua cao, cho phép mang vong tu dong phuc hoi khi
héng tuyén hodc nat nhd déu vong luu lugng sang soi thay thé (chuyén mach bao vé). IPS cung
cap chuc ning twong tw nhu APS cta mang vong SDH nhung c6 mot s6 mo rong quan trong.

IPS nhan biét topo doc lap. IPS cung cdp mang vong c6 nhiéu hon 16 nit. Hon nita, vi
chuyén tai goi linh hoat ghép thdng ké cac géi dir liéu trén mang vong nén cac dinh luu luong c¢6
thé diéu khién t6i 100% cua do rong bang tan kha dung. Trong SDH, cac nguén béo vé 1a ¢b dinh,
vi vay chi c6 50% do rong bang tan kha dung c6 thé dugc st dung cho luu lugng hoat dong.

IPS giam sat 151 va chét luong d& dang hon. IPS sir dung d4u vong mang vong dé tranh
cac nat hoac cac tuyén bi héng thong sudt toi 16p thu 3. Phan cép su kién mang vong bao vé duogc
sir dung dé ngdn ngira sy phan chia mang vong thanh cic mang vong con riéng biét trong trudng
hop ¢6 nhiéu sy cb.

(2) Cac thong bao IPS

Céc mang vong SDH st dung céc byte mao dau K1 va K2 dé thuc hién bao hiéu bao vé.
Nhung IPS lai str dung cac goi diéu khién IPS cho bao hiéu chuyén mach bao vé. Khuon dang goi
diéu khién IPS dugc md ta tai hinh 4.46.

0 1 2 3
01234567890123456789012345678901

Thoi gian séng RIMOD/| PRI |P
(TTL)
Dia chi MAC dich
bia chi MAC nguén Kiéu giao thirc = 0x2700
Phién ban B.K.= 0 |Kiéu diéu khién = 2 Diéu khién tong kiém tra

MTU

Diéu khién thoi gian séng (TTL) Dia chi MAC bd khi ngudn

Octet IPS Octet du trit FCS

pFCS

Khéi truyén dan cuc dai (MTU) = 9216 byte

Hinh 4.46- Khuon dang géi diéu khién IPS
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Octet IPS cta thong bao IPS bao gdm thong tin vé kiéu yéu cau IPS, trang thai dau vong
va chi thi tuyén. Bang 4.8 liét ké chi tiét cac gia tri c6 kha nang cua octet IPS, trong d6 chi liét ké
cac gia tri c6 kha ning, khong dua ra cac gid tri dy trit. Dé chi rd ndi dung thong bao IPS, trich
dan mot thi du: (Request Type, Source Address, Wrap status, Path Indicator).

Béang 4.8- Cach st dung cac bit cua octet IPS

Truong Thir tu bit Gia tri Str dung
Kiéu yéu cau IPS 0+3 1101 Chuyén mach cudng buc (FS)
1011 Mit tin hiéu (SF)
1000 Suy gidm tin hi¢u (SD)
0110 Chuyén mach nhan céng (MS)
0101 Doi phuc héi (WTR)
0000 Khéng ¢ yéu cau (I)
Chi thi tuyén 4 0 Tuyén ngén (S)
1 Tuyén dai (L)
Ma trang thai 5+7 010 Hoan thanh chuyén mach bao vé,
dau vong luu lugng (W)
000 Réi (1)

Céc gia tri c6 kha ning danh cho kiéu yéu cau, chi thi tuyén va ma trang thai dugc liét ké
trong bang 4.9. Pia chi ngudn co thé dat "Srs" thay thé dia chi MAC cua thong bao IPS bat ngudn
tir nut va "Self" thay thé cho dia chi MAC riéng ctia nut.

bong khung SDH c¢6 kha nang thong bao cac sy kién mang, thi du dut soi quang hodc suy
giam tin hiéu nho sir dung cac byte mao dau. (bang 4.9).

Béang 4.9- Cac su kién mang c6 kha nang cia SDH

Tén Mo ta
Mit khung (LOF) Puoc phat hién qua giam sat byte Al va A2
Mt tin hiéu (LOS) Trong truong hop day céac bit 0 kéo dai trong 100 us

Tin hiéu chi thi canh bao (AIS) | Thong bio mét ludng xubng t6i cac nut nho cai dat cac
bit 6 dén 8 ciia K2 c6 gia tri déu bang "1"

Ty s6 15i bit (BER) Pém cac vi pham tong chén khi st dung byte B2

(3) Co céu diéu khién trang thai thong bao IPS

Hinh 4.47 14 biéu d6 chuyén dich trang thai ciia co c4u trang thai IPS.

Céac thong bao IPS biéu thi trang thai hién tai cua mang vong dugc truyén diém t4i diém
trén ca mang vong bén trong va mang vong bén ngoai. Co cau trang thai diéu khién thong bao IPS
duogc sir dung dé xir Iy thong bao va diéu khién trang thai cac nit. Nt c6 thé co cac trang thai sau
day:

- Trang thai rdi: nut hoat dong binh thuong va gui cac thong bao tuyén ngin IPS {/dle,
Seft, I, S}.

148

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

- Trang thai thong sudt: nit hoat dong binh thuong, luu luong da dau vong va cac thong
béo tuyén dai IPS {Req, Src, W, L} vé phia trudc.

- Trang thai dau vong: cung cép chuyén mach bao vé bang cach déu vong luu luong téi
soi quang thay thé va gui di thong bao tuyén ngan IPS {Req, Self, W, S}.

Khi hoat dong binh thudng, cic nut ¢ trang thai rdi va truyén déu din thong bao tuyén
ngin IPS {Req, Self, W,S} dé chi thi trang thai rdi.

Trong truong hop co yéu cau ndi bd, niit chuyén sang trang thai ddu vong. Mic du dang
giri di thong bao tuyén ngin {Req, Self, W, S}, nhung nut tai phia khac cta chang bi hong ciing
duogc goi 1a "nut két ndi" va budc phai di vao trang thai dau vong.

Nt di vao trang thai ddu vong vi yéu cu ndi b da dugc thong béo t6i cac nat khac vé
dau vong mang théng qua viée giri di thong bao tuyén dai {Idle, Self, W,L}.

Céc nut trong mang vong tiép nhan thong bao dai ndy mot cach tu dong sé chuyén sang
trang thai chuyén tiép va giri cho niit tiép theo thong bao tuyén dai da thu duoc.

Tx {Idle, Src, I, S}

Yéu cau FS, SE, SD, MS tai chd
Rx {Idle, Src, I, S}

/Xoé yéu cAu tai chd hodc
Rx {Idle, Src, I, S}

Tx {Req, Sre, W, S} déi
v6i1 yéu cau ndi bd
hqéc Tx {Idlq, Self, W, S}
) ' dbi véi yéu chu két néi

, b a Tx {Req, Src, W, S
Chuyén {Req, Src, W, L} - - ) Vf x {Rea. Sre k

Yéu cau FS, SF, SD, MS tai cho >

Chuyén (Req, Stc, W, L}> Yeéu cau hoat dong hodac Rx {Req, Src, W, S}

Yéu ciu hoat dong

Rx {Idle, Src, I, L}

v

Chuyén tiép Pau vong

Hinh 4.47- M6 hinh co c4u trang thai diéu khién thong bao IPS

4.7. S0 SANH, PANH GIA HIEU SUAT SU DUNG BANG THONG VA
CAC CHI TIEU KHAC CUA CAC PHUONG THUC
4.7.1. Hig¢u suit sir dung bing thong

Phuong thuc chuyén tai goi linh hoat (DPT) truyén sb liéu gitra nguén va dich, tao kha
nang tai st dung khong gian nén st dung bang thong duong truyen cé hi¢u qua nhat. Tuy nhién ve
mot sO chi tiéu khac thi chua han DPT chiém uu thé.

4.7.2. Cac chi tiéu khac

Sau day so sanh vé toe do g61, thong luong, tbe do truyén, hiéu sudt va hiéu suét téng cua
cac phuong thirc POS, DPT va Ethernet.

Tbc d6 goi 1a sb goi s lidu truyén trong mot gidy (P/s), thong lugng 1a sb byte sb lidu
truyén trong mot gidy (Byte/s), toc do truyén (Mbit/s), hiéu suat (%) biéu thi sb byte sd liéu truyén
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di chiém bao nhiéu phan trim so véi tong s6 byte tai trong ctia khung STM-1 truyén di trong mot
gidy va hiéu suit tong (%) bicu thi sd byte sb liéu truyén di chiém bao nhiéu phan trim so véi
tong s6 byte ctia khung STM-1 truyén di trong mot giay.

Giao dién SDH 155,52 Mbit/s c6 kha ning chuyén tai ludng s6 liéu IP theo phuong thirc
POS, DPT va Ethernet. Trong cac truong hop nay, gia tri cuc dai cia toc do goi, thong lugng, toc
d0 bit truyén, hiéu suét va hiéu suit tong déu phu thudc vao kich ¢ géi IP.

Céan ctr vao hinh 4.6, kich c& goéi POS dugc xac dinh theo biéu thirc (4.1):

POS_PSIZE =1PSIZE + POS_OH = IPSIZE + 9 4.1)
Hinh 4.41 cho phép xac dinh duoc kich ¢& goi SRP theo biéu thuc (4.2):

SRP_PSIZE = IPSIZE + 20 (4.2)
Kich c& gbi Ethernet dugc xac dinh theo hinh 4.26 va biéu thuc (4.3):

E PSIZE = 1PSIZE + 26 (4.3)

Biéu thirc chung dé xac dinh tdc do goi, thong luong, toc do bit va hiéu suét tong cuc dai:
PLD/s 23408000

Téc do goi Pr (P/s) = = 4.4

> 801 Pr(Prs) PSIZE PSIZE “4)

Thong lugng Th (MB/s) = Pr x IPSIZE (4.5)

Téc @6 truyén dan Tr (Mbit/s) = Th x 8 (4.6)

Higu sudt Ef (%)= — " _ Pr<PSIZE (4.7)
PLD/s 2340x8000

Hicu sudt tdng Bt (%) — Ef x 2340 _ PrxIPSIZE 2340 _ PrxIPSIZE 48)

2430 2340x8000 2430 8000x 2430

trong do: PLD- tai trong ; PSIZE- kich c& goi POS, DPT hoac Ethernet.

Tai trong PLD bang tong sb byte trong khung STM-1 trir di téng s byte OH (gdm
SOH+VC-4 POH):

PLD = (9% 270) - 9 x (9+1) = 2340 byte

bai lugng 8000 trong cac biéu thire trén day la s6 khung STM-1 trong 1 giay va chir s6 8
trong biéu thic (4.3) 1a 8 bit/byte.

Pé tién hanh so sanh, liy thi du IPSIZE = 4470 byte. Tir d6 tinh dugc: POS_SIZE= 4479
byte, DPT SIZE= 4490 byte va E_SIZE =4496. St dung cac biéu thirc (4.4) + (4.8) tinh duoc:

- Truyén tai IP trén SDH (POS):
_ 23408000/ s

4479
Th=4179 x 4470 = 18.680 MB/s
Tr=18.680 x8 = 149.440 Mbit/s

pp 41794470
2340 x 8000

Et = 89,71 % 1/2X4470 _ g6 5904
8000 2430

Pr =4179p/s

=99,76%

- Truyén tai goi trén Ethernet:
Pr =4163 P/s
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Th = 18.608 MB/s
Tr = 148.864 Mbit/s
Ef=99,40 %
Et=95,72%
- Truyén tai goi linh hoat (DPT):
Pr=4169 P/s
Th=18.635 MB/s
Tr = 149,08 Mbit/s
Ef=99,54 %
Et=95,86 %
Tir két qua tinh toan cho biét phuong thirc truyén tai goi trén SDH ma dai dién 1a kiéu
dong khung HDLC c6 toc d goi, thong lugng, toc do truyen, hi¢u suat va hiéu suat tong deéu cao
hon cac thong s6 tuong tmg cua Ethernet va DPT.

TOM TAT

C6 mot sb cong nghé dong goi dugce st dung dé truyén tai luu lwong IP trén mang quang
SDH: goi trén SDH, goi tat 1a POS; truyén tai géi linh hoat, goi tat 1a DPT va Ethernet. POS bao
gom kiéu déng goi HDLC, LAPS va GFP. POS sir dung cho cac tuyén diém ndi diém va cong cu
thuc hién 13 giao thtc diém - diém (PPP).

Truyén tai goi IP trén SDH duoc thuc hién bang cach dong khung cac goi IP theo cac kiéu
PPP, HDLC, LAPS, GFP va sau d6 sap xép vao khung don hoic khung két chudi SDH. C6 thé két
chudi cac STM-1 hodc cao nhit 1a cac STM-64.

Phuong thirc truyén tai géi linh hoat (DPT) sir dung giao thirc diéu khién truy nhap moi
truong (MAC) 16p 2 méi hay con goi 1a giao thirc tai sir dung khong gian (SRP) dé hinh thanh
mang vong goi truyén IP hodc ATM trén SDH. Day 1a loai mang vong det kép c6 thé cung cip sd
nut trong mdi mang vong 16n hon 16, cyc dai 1a 255 nat. DPT st dung chuyén mach bao v¢ thong
minh (IPS) dga vao céac goi diéu khién IPS cht khong st dung chuyén mach bao vé tu dong
(APS) nhu mang vong SDH.

Céc chuan Ethernet da dugc s dung dé hinh thanh mang truyén tai cac goi IP hoic ATM
trén cap dong xodn doi hodc cap soi quang. Mang vong Ethernet quang 1a FDDI ¢6 tc do truyén
100 Mbit/s.

Ngoai cac phuong thirc truyén tai s6 liéu IP trén ddy con c6 mot sd phuong thirc khac nhu
IP tryc tiép trén quang, [P trén ATM trén quang va ATM tryc tiép trén quang.

Sap xép cac té bao ATM vio cac khung ctia SDH 1a phuong thire truyén tai sé liéu ATM.

BAI TAP

1) Xay dung dac tinh tdc do truyén s6 liéu cuc dai qua giao di¢n STM-1 1a ham cua kich
¢ cac goi IP trong pham vi kich ¢& goi IP tir 46 dén 4470 byte ddi v6i cac phuong thie POS,
DPT va Ethernet.
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2) Xay dung dac tinh hi¢u suét téng cuc dai khi truyén s6 lidu qua giao di¢n STM-1 la
ham cua kich c& cac goi IP trong pham vi kich c& goi IP tir 46 dén 4470 doi voi cac phuong thic
POS, DPT va Ethernet.

3) Dua vao céc dac tinh da xay dyng, nhan xét va so sanh:

- Téc do truyén va hiéu suét tong co quan hé thé nao véi kich c& goi IP?

- So sanh hiéu suat tong cua POS, SRP va Ethernet.

CAU HOI

(Tra 161 chon mot trong 3 phuong an)

1) Tai sao khi sdp xép cac t& bao ATM vao VC-n-Xc lai phai don X-1 cot ?

a- Vi s6 lugng céc té bao ATM khong du dé sap xép.

b- Vi trong khung VC-4-Xc chi can sir dung cot VC-4 POH ciia khung VC-4 thir nhét
dong vai tro VC-4-Xc POH, cac cot VC-4 POH cua cac khung VC-4 khac dugc thay thé bdi cac
byte don.

c- Vi cd hai ly do trén.

2) Kiéu dong khung HDLC, LAPS, GFP nham muc dich gi?

a- Truyén tai s6 liéu IP trén SDH.

b- Truyén tai s6 liéu ATM trén SDH.

c- Truyén tai s6 liéu IP trén SDH va Ethernet trén SDH.

3) Két chudi lién ké va két chudi a0 X khung VC-4 khac nhau nhu thé nao?

a- Khong c6 gi khac nhau: ca trong VC-4-Xc va VC-4-Xv déu tao thanh khung VC-4-X
16n gap X lan khung VC-4.

b- Cac khung VC-4 trong VC-4-Xc truyén cing trén mot tuyén, cac khung VC-4 trong
VC-4-Xv truyén trén cac tuyén khac nhau.

c- Trong VC-4-Xc cac khung VC-4 van ton tai doc lap.

4) Trong mang vong FDDI, tin hiéu truyén trén soi quang 1a ma gi?

a- 4B/5B NRZI.

b- NRZI 4 bit

c- NRZ 5 bit

5) Mang Ethernet quang truyén toc do bit cao nhét 1a bao nhiéu?

a- 100 Mbit/s.

b- 1 Gbit/s.

c- 10 Gbit/s.

6) Trong mang vong goi tai st dung khong gian, sb lidu truyén nhu thé nao?

a- Chi trén mang vong 1.

b- Trén mdt trong hai mang vong.

c- Trén cd mang vong 1 va 0.

(Xem dép s6 va tra 10 tai phan phu luc).
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PHU LUC- HUONG DAN GIAI BAI TAP VA TRA LOI
Chuong I

Caul. 11101011

Cau2. 01111101

Céu 3. Tuong ung véi xung da bi nén va c6 bién do 1a 37 A
Cau 4. VPAM =- 928A,

Cau 5.

»
>

Vpam = 2048A x 0,5 = 1024 A
Tur day tim dugc 8 bit dau ra: 11110000

Cau 6. Khi chua nén:
Rei = 1 byte/khung x12 bit/byte x 8.10° khung/s = 96 kbit/s
Khi da nén:
Ry = 1byte/khung x 8 bit/byte x 8.10° khung/s = 64 kbit/s

Chuong 11
Céu 1:
Biéu thirc tinh téc do bit truyén:
R= S4 bit trong khung (hodc da khung) x S6 khung (hodc da khung) /s (D
Thi du:

Téc do truyen xung dong bo khung: Rgr = 7bit/khung x 4. 10°khung/s = 28 kbit/s.
Téc d6 truyen xung dong bo da khung: Rgur= 16 kbit/s

Téc do truyen xung goi chudng (bao hiéu) cua mot thué bao: Rsjg = 2 kbit/s

Téc do truyen xung canh béo mat dong b khung: Rar= 4 kbit/s

Téc d6 truyén xung canh bao mat déng bo da khung: Ravr = 0,5 kbit/s

Céau 2: (xem hinh 2.8)
Luéng 1va3: D21 =200+204 +208 x 2 =820 bit I
Ludng 2 va 4: Yy = 821 bit [

Céu 3: (xem hinh 2.11)
Ludng 1: Ypier=2112 bit I; Ludng 2: Yyic;= 2114 bit I; Ludng 3 va 4: ;= 2113 bit I

Céau 4: (xem hinh 2.12)
Ludng 1 va 2: Yi;r = 2889 bit I; Ludng 3 va 4: Y1 = 2888 bit

Cau 5: Ciu trac 10 bit GTCT AU-4: 0001000011
Cau 6: Khi khong chén: 0100111000

Khi chén duong: 1110010010

Khi chén am: 0001101101

Sau cheén duong: 0100111001
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Sau chén 4am: 01000110111
Cau 7:(xem hinh 2.26)

Biéu thirc x4c dinh hang (H) ctia J1 VC-4:

S dia chi nhom byte dau hang (Aq;) < GTCR AU-4 < S6 dia chi nhém byte cudi hang (Ag) (2)
Biéu thirc xac dinh cot (C) cua J1 VC-4:

C=(GTCT AU-4 PTR - Ag)) x3+9+1 3)
Tra 10i: Toadd J1 VC-4 (H=5; C=118)

Cau 8: (xem hinh 2.27)
Xac dinh hang theo bi€u thirc (2)
Biéu thtrc xac dinh cdt cia J1 VC-3#n (n=1, 2, 3):

C;=(GTCT AU-3 - Ag)) x 3+ 1 d6i véi J1 VC-3 #1 (4)
C, = (GTCT AU-3 - Ag;) x 3 +2 d6i véi J1 VC-3 #2 (5)
C3 = (GTCT AU-3 - Ag)) x 3 +3 doi v6i J1 VC-3 #3 (6)

Tra 101: Toa d§ cua J1 VC=3#2 (H=3; C, =89)

Cau 9: (xem hinh 2.27)
Biéu thirc tim GTCT khi biét toa do cua J1 VC-n:

C+3A,-6-n
3

GTCT =

(7

Trong d6: n= 1 ddi véi J1 VC-4 va J1 VC-3#1;
n=2 ddi v6i J1 VC-3#2 va n=3 ddi véi J1 VC-3#3

Tra 161: GTCT= 19.

Cau 10: (xem hinh 2.28)

Gi4 tri con tro TU-12 bang bao nhiéu thi khoang cach tir V5 dén V2 bang bay nhiéu byte. Vi vay
V5 cach V2 16 byte.

Biéu thirc x4c dinh vi tri V5 trong da khung TU-12 khi biét GTCT TU-12:

V5=GTCT +1 ) (8)
Tra 1o1: V5 cach V2 1a 16 byte va ghép vao vi tri byte c6 so thu tu (16 +1) =17

Cau 11:

Céch tién hanh:

Lan luot cong cac bit twong ng (tir bl dén b8) cua tit ca cac byte trong khung STM-1 #1, néu
téng 14 s6 chdn ma bit twong Gmg trong B1 cua khung STM-1#2 bang 1 thi dém mot 16i khdi, néu
béang 0 thi khéng c6 15i.

Tra 16i: C6 5 16i khéi trong khung STM-1#1
Chuong I11
Cau 1. (d); Cau 2. (b); Cau 3. (b); Cau 4. (c); Cau 5. (c); Cau 6. (c); Cau 7. (c); Cau 8. (a);
Cau 9 (c)

Chuong IV
Cau 1. (b); Cau 2. (c); Cau 3. (b); Cau 4. (a); Cau 5. (c); Cau 6. (c)
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- THUAT NGU VIET TAT -

AAL ATM adaptation layer Lép dap itmg ATM

A/D éAnalog/Digital éChuyén d6i analog /s6

ADM Add/Drop multiplexer B0 ghép Xen/Ré

ADMo Adaptive Delta Modulation Pidu ché Delta thich tng

ADSL Asymmetric Digital Subscriber Line Puong day thué bao s khong dbi xtng

AIS Alarm Indication Signal Tin hi€u chi thi canh bao

AM Amplitude Modulation Diéu ché bién do

APS Automatic Protection Swiching Chuyén mach bao vé tu dong

ARP Address Resolution Protocol Giao thtrc phan giai dia chi

ATM éAsynchronous Transfer Mode Phuo‘ng thirc truyén tai khong dong bo

il TP Se - e~ d1én T

AUG Administrative Unit Group Nhom khéi quan 1y

AU-n Administrative Unit-n Khéi quan 1y mirc n

B-ISDN Broadband Integrated Services Mang s6 lién két da dich vu bing rong
Digital Network

BIP-n Bit Interleaved Parity-n Tir mé kiém tra chin 1é n bit xen bit

BW BandWith Do rong bang

CDM ‘Code Division Multiplexing Ghép phan chia theo ma

CDMA Code Division Multiple Access DPa truy nhap phan chia theo ma

\CEPT Conference Européen des administration |Hoi nghi quan 1y Buu dién chau Au
des Post and des Télecommunications

CFI  Canonical Format Indicator Bo chi thi khuon dang chinh tic |

CHEC core Header Error Correction Stra 16i dau dé chinh

CMI Code Mark Inversion Ma dao dau

CP Cyclic Prefix Tién té chu trinh

CPU éCentral Processing Unit Kh61 xur ly trung tam

CRC Cyclic Redundancy Check Kiém tra s6 du chu trinh

CS Convergence Sublayer Phéan 16p héi tu

CSMA/CD Carrier- Sence Multiple Access/Collision [Pa truy nhap nhay cam song mang/ phat
Detection hién xung dot

CTRL ConTRoL Diéu khién

D/A Digital / Analog Chuyén d6i s6 thanh twong tu

DA Destination Address bia chi dich

e D Commmmication Chared] o truyénséhéu

DFT Discrete Fourier Transform Bién dbi Fourier roi rac

DM Delta Modulation Diéu ché Delta

DMT Discrete MultiTone Pa am roi rac

DMUX DeMUltipleXer B6 tach kénh
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DPCM Differential Pulse Code Modulation Diéu xung ma vi sai

DQDB éDistributed Queue Dual Bus Bus kép hang do1 phan tan

DVB Digital Video Broadcasting Truyén hinh s6 thé hé méi

DXC Digital cross- Connect N&i chéo s6

E/O Electrical- to- Optical Chuyén d6i dién thanh quang

ED End Delimiter B0 gidi han cubi khung

eHEC Expansion Header Error Control Kiém tra 16i dau dé mo rong

ESCON Enterprise Systems CONnection Két ndi cac hé théng doanh nghiép

EOS End Of Selection Két thiic chon

FC Fiber Channel Kénh sg¢i quang

FCS Frame Check Sequence Diy kiém tra khung

FDDI Fiber Distributed Data Interface Giao dién s liéu phan phdi soi quang

FDM Frequency Division Multiplexing Ghép phan chia theo tan s6

FICON Fiber CONnectivity Két ni soi quang

FS Frame Status Trang thai khung

4F BSHR/L 4- Fiber Bidirectional Self-Healing Ring | Mang vong tu phuc hdi 4 soi hai hudng
/Line protection swiching chuyén mach bao vé¢ duong

2F BSHR/L 4-Fiber Bidirectional Self- Healing Mang vong tu phuc hoi 2 sgi hai huéng
Ring/Line protection swiching chuyén mach bao vé duong

2F USHR/L 2-Fiber Undirectional Self-Healing Mang vong tu phuc hi 2 s01 mot hudng
Ring/Line protection swiching chuyén mach bao v¢ dudong

2F USHR/P 2-Fiber Undirection Self-Healing Mang vong tu phuc hdi 2 sgi mot huéng
Ring/Path protection swiching chuyén mach bao vé tuyén

GFP éGeneric Framing Procedure Thu tuc dong khung chung

GFP-F Generic Framing Procedure - Framed ~ GFP sép xép khung

GFP-T Generic Framing Procedure- Transparency GFP-T trong sudt

GMII éGigabit Media Independent Interface éGiao dién doc 1ap moi truong Gbit

GRS GFP Recocillation Sublayer Phén 16p phuc hdi GFP

GSM Global System for Mobile phone Hé théng toan cau dién thoai di dong

HDB-3 High Density Bipoler -3 zero M3 hai cuc mat do cao- tdi da ¢ 3 bit 0

lién tiép
HDLC High-level Data Link Control Protocol Giao thirc diéu khién tuyén s liéu muc
cao

HEC Header Error Control ~ Kiém tra 15i ddu dé

HI Hlgh- priority Ul tién cao

IF In Frame éTrong khung

IP Internet Protocol Giao thuc Internet

IPS Intelligent Protection Swiching Chuyén mach bao vé thong minh

LAPS Link Access Procedure -SDH Thu tuc truy nhap tuyén SDH

LCAS Link Capacity Adjustment Scheme So d6 diéu chinh dung luong tuyén
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LCI Label Control Indicator B chi thi diéu khién nhan

LCP Llnk Control Protocol éGiao thirc diéu khién tuyén

Lo LOw- priority Ul tién thap

LOF Loss Of Frame Mit khung

LOS Loss Of Signal Mit tin hiéu

LSB Least Significant Bit Bit it c6 y nghia nhét

LSP Label Switched Path Tuyén chuyén mach nhan

MAU Media Attachment Unit Khdi tiép xtic méi truong

MAC éMedia Access Control Dléu khién truy nhap méi trudng

MDI Medium Dependent Interface Giao dién phu thudc moi truong

MII Media- Independent Interface Giao dléndéc lépméltmong

MFI MultiFrame Indicator B9 chi thi da khung

MOD MODe Kiéu

MSB Most Significant Bit Bit ¢6 nhidu y nghia nhat

MS Manual Swich Chuyén mach nhan cng

MSOH Multiplex Section OverHead Mao dau doan ghép

MSP Multiplex Section Protection Béo v¢ doan ghép

MST R o — Trang Eaa

MTU Maximum Transmission Unit Khéi truyén dan cuc dai

MUX MUltipleXer B¢ ghép

-NA -Not Applicable -th”)ng ap dung

NDF New Data Flag Co 6 liéu méi

NG-SDH Next- Generation SDH SDH thé hé tiép theo

NIC Network Interface Card Tam giao dién mang

NMS  Network Management Systems Céc hé théng quan Iy mang

NORM Normal Operating Mode Phuong thirc hoat dong binh thuong

NRZI Non Return to Zero Khéng trg vé zero

NTP Network Time Protocol Giao thirc thoi gian mang

O/E Optical -to- Electrical Chuyén d6i quang thanh dién

OFDM Orthogonal Frequency Division Ghép phén chia theo tan sd tryc giao
Multiplexing

OIF éOptical Internetworking Forum Dlén dan phéi hop hoat dong vé quang

OLTM -Optical Line Terminal Multiplexer -BO ghép dau cudi quang

OOF Out Of Frame Chéch khung

OS Operation System He¢ thong diéu hanh

osi Open Systems Intereonnection G i e héth(‘)ng e

P Parity Tinh chan 1¢

PCM Pulse Code Modulation Diéu xung mi

PDH Plesiochronous Digital Hierachy Phén cép s6 can dong bd
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PDU Protocol Data Unit Khéi sb lidu giao thirc

pFCS épayload Frame Check Sequence Dﬁy kiém tra khung tai trong

.PFI -Payload FCS Indicator -BC) chi thi day kiém tra khung tai trong

PHY PHYsical Layer Lop vat ly

PI Primary In Lbi vao so cap

PLD PayLoaD Téai trong

PLI Payload Length Indicator Bo chi thi chiéu dai tai trong

PLL Phase - Locked Loop Vong khod pha

PMD éPhysical Medium Dependent layer LO’p phu thuoc moi truong vat ly

PO Primary Out Diu ra so cép

POS Packet Over SDH Goi trén SDH

PPP Point-to-Point Protocol Giao thirc diém - diém

PRI PRIority Ul tién

PRS PacketPHY Reconcilliaton Sublayer Phén 16p phuc hoi PacketPHY

PSC Protection Swiching Controler Bo diéu khién chuyén mach bao vé

PTI Payload Type Identifier Bo nhan dang kiéu tai trong

PLI 'PDU Length Indicator 1Bo chi thi chiéu dai PDU

.PTR PomTeR B . -Con =

RCR CLK ReCeiver Recovery CLoK Pong ho hdi phuyc tir tin hiéu thu

REG REGenerator B¢ tai sinh (Lap)

RIP Routing Information Field Trudng thong tin dinh tuyén

RPR Resilient Packet Ring Mang vong goi tu phuc hdi

RSOH Regenerator Section OverHead Mao dau doan lap

SA éSource Address Dla chi ngudn

VSD VStarting Delimiter VBC) gi6i han dau khung

SDXC Synchronous Digital cross Connection N&i chéo s6 dong bo

SF Signal Failure Mit tin hiéu

SFET Synchronous Frequency Encoding K thuat ma hoa tan s dong bo
Technique

SI Secondary In Pau vao thi cip

SO Secondary Out Dau ra th cép

SRP Spatial Reuse Protocol Giao thuec tai st dung khong gian

SRS SDH Reconcillation Sublayer Phan 16p phuc hdi SDH

SRTS Synchronous Residual Time Stamp Dau hiéu thoi gian du dong bo

STM-N Synchronous Transmistion Module -N Médun truyén dan déng bo mirc N

TDM Time Division Multiplexing ‘Ghép phan chia theo thoi gian

-tHEC .Type Header Error Correction .Sfra 16i dau dé kiéu

TRM Terminal Pau cudi

TS Time Stamp Dau hiéu thoi gian
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TTL Time To Live Thoi gian séng

éTUG-n éTributery Unit group Nhom khéi nhanh

-UDP -User Datagram Protocol -Giao thirc goi s liéu nguoi st dung

VCO Voltage Controlled Oscillator B0 tao dao dong diéu khién bang dién ap
VC Virtual Container Conteno 4o

VCG Virtual Concatenation Group Nhom két chudi a0

VID VLAN IDentifier Bd nhan dang VLAN

VLAN Virtual LAN Mang di¢n cuc by 4o

VPI/V CI Virtual Path Identifier/ Virtual Channel B nhan dang tuyén 40/B0 nhan dang kénhé
Identifier ao
-WDM Wavelength Division Multiplexing Ghép phan chia theo budc song

WIS WAN Interface Sublayer Phan lop giao dién WAN

WTR Waite To Restore Doi phuc hoi

XAUI 10 Gigabit/s Attachment Unit Interface éGiao dién khéi cdm 10 Gbit/s

XGM -10 Gigabit/s Media Independent -Dc}c 1ap méi truong 10 Gbit/s

gXGMH 10 Gigabit/s Media Independent Interface Giao dién doc 1ap méi truong 10 Gbit/s
XGXS XGMII Extender Sublayer Phan 16p mo rong XGMII
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