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LO1 MO PAU

Ghép kénh tin hiéu s6 1a mot linh vuc rat quan trong. Khai dau caa ghép
kénh tin hiéu s 1a diéu xung ma (PCM) va diéu ché Delta (DM), trong d6 PCM
duoc str dung rong rdi hon. Tir PCM, cac nha ché tao thiét bi vién théng da cho
ra doi thiét bi ghép kénh can ddéng bd (PDH) va sau do6 la thiét bj ghép kénh
dong bo (SDH). Mang thdng tin quang SDH d3 mé ra mot giai doan méi cua
cong nghé truyén théng nham dap Gng nhu cau ting truéng rat nhanh cia cac
dich vu vién thong, dic biét 1a dich vu Internet.

Théng tin quang SDH 1a cong nghé ghép kénh cb dinh. Vi vay do rong
bing tan van khong duoc tan dung triét dé. Theo wdc tinh thi hiéu sut st dung
d6 rong bang tan kha dung ciia hé thong théng tin quang SDH méi dat duoc
50%. Trugc thuc té mot mat o rong biang tan dudng truyén con bi 13ng phi, mat
khac cong nghé truyén goi IP va ATM doi hoi hé théng théng tin quang SDH
phai thoa man nhu cau truéc mat va ca cho tuwong lai, khi ma cac dich vu gia
tang phét trién ¢ trinh d6 cao. Chi cd thé thoa man nhu cau vé téc do truyén din
va nang cao hiéu suit sir dung bang tan duong truyén bang cach thay doi cac
phuong thirc truyén tai heu lwong s6 liéu.

Ghép kénh tin hiéu sé dang duoc tng dung rdng rii trong thuc té . Vi vay
em duoc bd moén giao cho dé tai tét nghiép “Nghién ciru ky thudt ghép kénh tin
hiéu sé néng cao hi¢u sudt siv dung béing tin trong SDH.”

Do 4n gdm 3 chuong:

Chuong 1: Co s& 1y thuyét truyén dan tin hiéu

Chuong 2: Ghép kénh PCM,PDH va SDH

Chuong 3: Nang cao hiéu suét stir dung bing tan SDH

Trong qua trinh [am dd an tot nghié¢p, do su han ché vé thoi gian, tai li¢u va
trinh d6 ¢4 han nén khong tranh khoi c6 thiéu s6t. Em rat mong duoc sy dong gop
¥ kién cua thiy cd trong hoi déng va cac ban dé dd an tot nghiép cua em duoc
hoan thién hon.

Em xin giri 10i cdm on chan thanh dén cac thdy c6 va cac ban trong Khoa
Dién-bién tir, dac biét 1a thiy DS Anh Diing di gitp d& em hoan thanh tét d6 an
nay.

Sinh vién thuc hién

Pong Vin Quén



CHUONG I- CO SO LY THUYET TRUYEN DAN TiN HIEU

1.1TRUYEN DAN SO VA CAC THAM SO
a. Tin higu va cac tham sé

Tin hiéu

(1) Tin hiéu analog: tin hiéu analog (twong tu) la loai tin hiéu cé cac gia
tri bién do lién tuc theo thoi gian, thi du tin hiéu thoai analog.

Mot dang dién hinh caa tin hiéu analog 1a séng hinh sine, duoc thé hién dudi dang:
S(t) = Asin (wt + a)

trong do: A 1a bién do tin hiéu, w 1a tan sé goc (w = 21rf, f 1a tin sb), a la pha cua

tin hiéu.

Néu tin hiéu la tap hop cua nhiéu tan sé thi ngoai cac tham sb trén day con
c6 mot tham sb khac, d6 14 dai tan cua tin hiéu.

(2) Tin hiéu xung: tin hiéu xung la loai tin hiéu c6 cac gia tri bién do la
ham roi rac cua thoi gian. Pién hinh cua tin hiéu xung 12 tin hiéu xung liy mau
tin hiéu analog dya vao dinh ly lay mau.

(3) Tin hiéu sd: day ciing 1a loai tin hiéu cd cac gia tri bién do 14 ham roi
rac cua thoi gian nhu tin hiéu xung.

(4) Tin hiéu diéu bién xung, diéu tan xung hoic diéu pha xung: day la
truong hop ma séng mang xung chir nhat cé bién do, hoac tan sb, hoic pha bién
d6i theo quy luat bién d6i cua bién do tin hiéu diéu ché. Ba dang tin hiéu nay
thuong duoc sir dung trong mang thong tin analog.

Cac tham sd ciia tin hiéu
(1) M dién
Muc dién twong doi: L(dB) = 10 log (P,/Po)

Trong d6 : Py la cdng suat tin hiéu (MW) tai diém can xac din mic dién ,P, 1a cong
suat tin hiéu tai diém tham khao (mW).

Muc dién tuyét dbi : L (dB,,) = 10 log (P,/ImW)

L(dB)m= 0 dBm khi cong suét tai diém x bang 1 mW, L(dBm) > 0 khi cong suat
tin hiéu tai diém x 16n hon 1 mW, L(dBm) < 0 khi cdng suét tin hiéu tai diém x bé
hon 1 mW.
(2)Ty s6 tin hiéu trén nhiéu
SNR(dB) =10 log (Ps/Py) = 20 log (Vs/Vy) = 20 log (I4/1y)
trong do: Ps, Vs, Is twong ung la cong suat, dién ap va dong dién tin hiéu; Pn,



Vn, In tuong tng la cdng suat, dién ap va dong dién nhiéu.

b.Puwong truyén va dé rong bing tan truyén dan

Puong truyén q ‘
La moi truong truyén dan dugc st dung dé truyen tai tin hiéu, thi du duong
truyén cap kim loai, duong truyén cép soi quang, duong truyén Radio, v.v. Pudng
truyén con dugc phan chia thanh tuyén (Path), kénh v.v.
b9 rong bang tin truyén dz‘x\n L
Muon do dd rong bang tan truyén dan cua tin hiéu nao do phai can cu
vao cac quy dinh sau day:
(1) D6 rong bang tan dién (BW)e
Do rong bang tan dién 13 bang tan tir tan s tin hiéu bang zero dén tan sb tin hiéu ma
tai d6 dap tmg cua tin hiéu (hé sé khuéch dai, dién ap, dong dién) giam con 0,707
SO voi gid tri cuc dai cua dép tng tin hiéu (hinh 1.1).

ViVine

v

b BW. >

Hinh 1.1: D réng bang tan dién
(2)P6 rong bang tan quang (BW)o
Do rong bang tan quang l1a bang tan tir tan s diéu ché bang zero dén tan s dicu
ché ma tai 6 muc cong suit quang giam 50% (3dBm) so Vvéi cong suat quang
cuc dai, nhu minh hoa ¢ hinh 1.2,

P(dBs) 4

P:", i

(BW),

Hinh 1.2: Do rong bang tan quang



c.Truyén din don kénh va da kénh

Truyén dan don kénh va da kénh c6 ngu y 1a hé thong truyén dan quang c6 mot hay
nhiéu buéc séng. Thi du: hé théng thdng tin quang thong thuong chi c6 mot
budc song tai 1310 nm hoic 1550 nm; trong khi d6, hé thong théng tin quang ghép
buéc séng (WDM) cé thé truyén dong thoi hang chuc buéc séng khac nhau nim
trong mién cira so thir hai (1300 nm) hoic cira s6 thi ba (1550 nm) cua soi quang
don mode.

d.Hé théng truyén din sé va cac tham sé
Hé thong truyén din s6

Hé thong truyén dan sé bao gdm hé thdng truyén dan cap soi quang va hé thong
truyén dan vi ba s6. Hé thong truyén dan vi ba sb 1a hé théng da diém duong thang.
Hé théng truyén dan s cap soi quang co thé st dung cdu tric duong thang, vong
hodac hdn hop. Dudi day chi gisi thiéu khai quat mot vai cau tric co ban cua hé
thong.

(1) Hé thong truyén dan duong thang

Céc cau hinh cia hé théng truyén din duong thang nhu hinh 1.3.

Duong truyén Burong truyén
TRM ' REG ) IRM

a) Cau hinh dié¢m néi digm

Purong truven Bhurong truven
TRM ADM TRM

b) C4u hinh da diém, xen/ ré
Cha thich: TRM- Bé ghép ddu cuoi, ADM- Bg ghép xen/ ré, REG - B¢ tai
sinh (bg lap).

Hinh 1.3 : Cac cau hinh dudng thang

(2)Hé thong truyén dan vong (ring) 7

Trong cau hinh nay chi ¢c6 cac ADM va c¢6 thé c6 cac REG. C4c nat duoc
két ndi véi nhau bai hai hodc bon soi quang tao thanh mot vong kin, nhu trén hinh
1.4



ADM ADM

Ring STM-N

ADM ADM

Hinh 1.4: C4u hinh vong cua hé théng truyén dan s

Céc tham sé ,
(1) Toc do bit: so bit phat di trong mot giay.

(2) Ty s6 151 bit BER: s6 bit bi 13i chia cho téng sd bit truyén.

_ PDH: BER < 1076 chit luong duong truyén binh thuong, 10 < BER <
103 cht luong dwong truyén giam sit (canh béo vang), BER 2 103 chét heong
duong truyen rat xau (canh bao do).

_SDH: BER < 1072 chit lugng dudng truyén binh thuong, BER = 1076
chit luong dudng truyén giam st (canh béo vang), BER = 10°3 chit luong
duong truyén rat xau (canh bao do).

(3)Rung pha (Jitter)

Rung pha la sy diéu ché pha khong mong mudn caa tin hiéu xung xuat
hién trong truyén dan s6 va la sy bién doi nho céc thoi diém cé y nghia cua tin
hiéu so véi cac thoi diém ly tuong. Khi rung pha xuét hién thi thoi diém chuyén
mirc cua tin hiéu sd s& sém hon hodc muon hon so véi tin hiéu chuan, nhu minh
hoa trén hinh 1.5.

Bién dén a) Xung nhip chuan

aiainininininit
EjEREpEpERn

Biéndoa i : Buong bao bi rung pha

—b.t

wong bao chuan

b) Tin hiéu sé bi rung pha
Hinh 1.5: Tin hiéu s6 bi rung pha

Rung pha xuat hién 1a do cy ly duong truyén khac nhau nén tré khac nhau,
léch tan sé ddng hd ngudn va dong hd thiét bi thu trong cling mot mang, léch tan



s gitta ddng ho cua thiét bi SDH va tan sb cua ludng nhanh PDH.

1.2 SO HOA TIN HIEU ANALOG

S6 hod tin hiéu analog 1a chuyén dbi tin hiéu analog thanh tin hiéu sb. Mudn vay
c6 thé str dung mat trong cac phuong phap sau day:
a. Piéu xung md PCM

PCM duoc dic trung boi ba qué trinh. D6 1a 1dy miu, luong tir ho va ma hoa.
Ba quéa trinh nay goi 1a chuyén d6i A/D.
Mudn khdi phuc lai tin hiéu analog tir tin hiéu sé phai trai qua hai qua trinh: giai
ma va loc. Hai qua trinh nay goi 1a chuyén d6i D/A.

So d6 khéi cua cac quéa trinh chuyén doi A/D va D/A nhu hinh 1.6.

|
I | | I
i -y . n ~ | T N
1 | Boldy B0 lueng Bomid | L [BO giai md Béloe |t
K > . . - S P ~ B ~ A : —p
Tin hiéu! mau tehoa [ pan | ROA-nen 5o DBuong - din s0 thap ‘Tin hiéu
I I -] I
ANAl0G 1 e  tuyem oo 1 analog
Chuyéndoi AD Chuyéndoi /A

Hinh 1.6:So d6 khéi qué trinh chuyén dbi A/D va D/A trong hé thong PCM
Chuyén ddi A/D
(1) Liy mau
Hinh 1.6 thé hién ldy mau tin hiéu analog. Day la qué trinh chuyén déi tin
hiéu analog thanh ddy xung diéu bién (VPAM). Chu ky cua ddy xung lay mau
(Tm) duogc xac dinh theo dinh ly 1dy mau cua Nyquist:

1

Tm < (1.1)

meax

trong d6 f'max 12 tan s 16n nhat cua tin hiéu analog.

S(t)a /‘m\_ Xunglay mau

!

Tinhiéu analog

pt

Tw

Hinh 1.7: Ldy mAu tin hiéu analog



Tin hiéu thoai ¢4 bang tan hiru hiéu tir 0,3 dén 3,4 kHz. Tur biéu thue (1.1),
c6 thé lay gia tri fmax = 4000 Hz. Do d6 chu ky ldy mau tin hiéu thoai la:
1

Tm—m =125 us (1.2)
Hodc tan s6 lfiy mau tin hiéu thoai:
(2)Luong tir hod

Luong tir hod 1a 1am tron bién do xung 1dy mau t6i mac luong tir gan
nhat. C6 nghia 1a gan cho mdi xung ldy mau mét sé6 nguyén phi hop. Muc dich
cua luong tir hod dé ma hoa gia tri mdi xung 1dy mau thanh mot tir ma co sb
luong bit it nhat.

C6 hai phuong phap luong tir hod: déu va khong déu.

- Luong tir hoa déu

Hinh 1.8 minh hoa luong tir hod déu. Luong tir hoa déu Ia chia bién do
cac xung 1y mau thanh cac khoang déu nhau, mdi khoang 1a mot budc luong tir
déu, ky hiéu la A . Cac duong song song Véi truc thoi gian 1a cac muc luong tir.
Sau d6 lam tron bién d6 xung 1dy miu téi mac lwong tir gan nhat s& nhan duoc
xung luong tur.

Néu bién do cua tin hiéu analog bién thién trong khoang tir -a dén a thi s luong
muc luong tir Q va A ¢6 mdi quan hé sau day:

2a (1.4)
— = 14
Q
S(D )
Xung luong
TA
6 . e
) A - Bude luong tx déu
3 ™
4 Tin hiéu analog
3 .
21 \@ Mite hrong i
0 g
rTmD -

Hinh 1.8: Luong tir hoa déu

Lam tron bién do xung lay mau gay ra méo luong tir. Bién d6 xung méo
lwong t&r nam trong giGi han tur - A/2 dén +A/2. Cong suat méo luong tor PMLT
dugc xac dinh theo biéu thirc sau day:



P= f_*f/j a?=W/ r(a)da (1.5)
trong dé: a & bién do cua tin hiéu analog, WLT(a) 1a x4c sut phan bd gia tri tuc
thoi cua bién do xung 1dy mau trong mot bude lwong tir. WLT(a) = 1/A. Thay
biéu thuc (1.4) vao két qua 1ay tich phan nhan dugc:
AZ
PumLt = r (1.6)

Tur biéu thuc (1.6) thay ring cong suit méo luong tir chi phu thudc vao
A, khdng phu thudc vao bién do tin hiéu. Nhu vay ty s cdng suit tin hiéu co
bién do Ion trén cdng sudt nhidu luong tir s& I6n hon ty sd cong suat tin hiéu c6
bién d6 yéu trén céng suit méo luong tir. Theo phan tich phé thi tin hiéu thoai
cha yéu do cac thanh phan tin hiéu c6 cudong do yéu tao thanh. Vi thé néu sir
dung leong tir hod déu s& 1am giam chat lwogng tin hiéu thoai tai dau thu. Mubn
khac phuc nhugc diém nay, trong thiét bi ghép kénh PCM chi st dung luong tir
hoa khéng déu.

- Luong tir hoa khong déu

Tréi véi luong tir hod déu, luong tir hod khdng déu chia bién do xung lay mau
thanh cac khoang khong déu theo nguyén tic khi bién d6 xung lay mau cang lon
thi 6 dai budc luong tir cang 16n, nhu trén hinh 1.8. Luong tir hoa khdng déu dugc
thuc hién bang cach sir dung bo nén.

S(1) Xung luong tir

7 A ' .

* b - Bude lugng iz khong déu

6 L J

) LA ‘\\

> - Tinhidu analog

7 Y

jf' \‘ Mirc lvong tir

L A

1

o} = t

TR
Tm

Hinh 1.9 : Luong tir hoa khong déu

(3)M4 hoé - nén s6
- Pic tinh bién d6 bo ma hoa - nén sé

Churc nang ciia ma hoa 1a chuyén d6i bién do xung luong tir thanh mot tir ma gom
mot s6 bit nhat dinh. Theo két qua nghién ctru va tinh toan cua nhiéu tac gia thi
trong truong hop luong tir hod déu, bién do cuc dai caa xung lay mau tin hiéu
thoai bing 4096 A. Do d6 mdi tir ma phai chtra 12 bit, dan téi hau qua la téc do bit
mdi kénh thoai 16n gap 1,5 lan tdc do bit tiéu chuan 64 kbit/s. Mudn nhan dugc toc



d6 bit tiéu chuan, thuong st dung bo nén cé dic tinh bién d6 dang logarit, con
duoc goi la bd nén analog

- Hoat dong ciia b ma hoa nén s6
B mé hoa nén s6 hoat dong theo nguyén tac so sanh gia tri bién d6 xung luong tir
chua bi nén véi cac ngudn dién 4p mau dé xac dinh gia tri cac bit. Trong bo ma
hod - nén s6 c6 11 loai ngudn dién 4p mau nhu bang 1.1.
Ky hiéu bién d¢ dién &p xung can ma hoa 1a VPAM.
- Chon bit diu b1:
VPAM >0Athib1=1; VPAM<O0Athib1=0
- Chon doan: xac dinh bién do xung thuoc doan nao.
. X4c dinh b2:
VPAM = 128A thi b2 =1; VPAM < 128A thib2=0

. X4&c dinh b3: ¢d hai truong hop: Truong hop thir nhat, b2 = 1:
VPAM 2512A thib3 =1; VPAM < 512A thib3 =0
Truong hop tha hai, b2 = 0:
VPAM = 32A thi b3 =1; VPAM <32A thib3=0
. X&c dinh b4: c6 4 truong hop: Truong hop thir nhat, b2b3 = 00:
VPAM = 16Athib4 =1; VPAM < 16A thib4a =0
Truong hop tha hai, b2b3 = 01:
VPAM = 64Athib4 =1; VPAM <64A thiba =0

Truong hop tha ba, b2b3 = 10:
VPAM 2 256A thi b4 = 1; VPAM < 256A thib4 =0

Truong hop tha tu, b2b3 = 11:
VPAM = 1024A thi b4 = 1; VPAM < 1024A thi b4 =0



Bang 1.1- Cac ngudn dién &p mau
T.T. doan | Md doan | Dién 4p mau chon budc trong  |Pién 4p mau
doan

b2 b3 b4 dau doan
0 000 A 2 4N 8A 0A
| 001 A 2/ 4N 8A 16/

I 010 21 4N 8A 16A 32A
Il 011 4A 8A 16A 32A 64A

v 100 8A 16A 32A 64A 128A
\% 101 16A  32A 64A  128A 256
VI 110 32A  64A 128A  256A 512A
Vil 111 64A  128A  256A  512A 1024A

- Chon buéc trong doan: sau khi biét bién @6 xung thuoc doan nao, tiép
tuc xac dinh bién do xung thudc budce nao trong doan Ay, tic 1a xac dinh gia tri
cac bit b5 be b7 bg. Nguyén tic chung la dem VPAM so sanh véi tong cac
ngudn dién 4p mau; gom dién 4p mau dau doan, dién &p mAau cua bit dy va dién
4p mau cua cac bit dd xac dinh trude d6 néu gia tri cua ching bang 1 (truong
hop cac bit d4 x&c dinh trudc d6 néu co gia tri bang O thi ngudn chuan tuong
mg véi chling s& bang 0).

- X&c dinh b5:
VPAM > XVm1 thi b5 = 1; VPAM < XVmL1 thi b5 = 0, trong d60 XVm1= Vmdd +
Vm(b5)

- Xac dinh be:
VPAM >2Vm2 thi b6 = 1; VPAM < ZVm2 thi b6 =0,

trong d6 XVm2 = Vmdd + Vm(b6) + Vm(b5 = 1)

- Xac dinh b7:
VPAM > XZVm3 thi b7 = 1; VPAM < £Vm3 thi b7 =0,
trong do

2Vm3 =Vmdd + Vm(b7) + Vm(b5 = 1) + Vm(b6 = 1)

- . X&c dinh b8:
VPAM >XVm4 thi bg = 1; VPAM < XVm4 thi bg = 0, trong do

2Vm4 =Vmdd + Vm(b8) + Vm(b5 = 1) +Vm(b6 = 1)+ Vm(b7 = 1)

- Sau khi xé&c dinh gia tri c4c bit b5 b6 b7 b8, dua vao bang 1.2 s& biét dugc
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bién d6 xung thudc budc nao trong doan. C6 nghia 1a dau ra bo ma hoé xuét hién
4 bit m& budc tuong tng.

Bang 1.2- Ma budc

TT budc| b5 be b7l TT bude| b5 b6 b7
0 0000 8 100
1 0001 9 100
2 0010 10 101
3 0011 11 101
4 0100 12 110
5 0101 13 110
6 0110 14 111
7 0111 15 111

Chuyén d6i D/A

Céc qua trinh chuyén ddi D/A nhu hinh 1.5. Bo giai ma - ddn s6 ¢6 chic
nang chuyén d6i mdi tir ma 8 bit thanh mot xung luong tr da bi nén va sau dé
dn bién d6 xung téi gia tri nhu khi chua bi nén. D3y xung dau ra bo giai ma -
dan s6 qua b loc thdng thap c6 tan sé cit bang 3,4 kHz dé khéi phuc lai tin hiéu
thoai analog.

b.Piéu xung ma vi sai DPCM

Trong phuong phap ma hoa - nén s6 cia PCM madi tir ma c6 8 bit, va do do
toc do bit mdi kenh thoai la 64 kbit/s. Mot phuong phap s6 hoa t|n hiéu thoai
analog khac ma mdi tir ma chi can bdn bit, nén giam toc do bit cia mdi kénh thoai
xudng con mot nira. D6 1a phuwong phap DPCM.

Chuyén doi A/ID ‘ , o ‘
B6 loc dé han ché dai tan tin hiéu thoai analog dén 3,4 kHz. Bo lay mau c6 tan
s6 lay mau fn = 8kHz .X, 12 gi4 tri bién do xung lay mau hién tai .X~ .1 2 0ia
tri bién d6 cac xung lay mau truée d6. X", 1a gia tri du doan cua gia tri xung lay
mau tiép theo:

XAn = Z?=1 aiX " na1
Trong do:

ai 1a hé so dy doan, duoc chon dé tdi thiéu hoa sai s giira gia tri bién do
Xung léiy mau hién tai Xn va gia tri du doan cua bién do xung ldy mau tiép
theo. X", 1a gla tri du doan bién do xung ldy mau tiép theo, dugc ngoal suy tr p gid
tr1 xung Iay mau trudc dé. e, 1a hiéu s6 hay con goi 1a vi sai gitta Xn va X " .e, duoc
ma hoa thanh 4 bit . Bit thit nhat 1 bit diu cua e,. Khi en diu duong thi bit dau bang
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1, khi e, ddu 4m thi bit ddu bang 0.Ba bit con lai dugc str dung dé ma hoa gia tri
tuyét déi cua en.Trudc khi ma hoa ,e, duge luon tir hoa déu ,nghia 14 gan cho mdi
en mot sd nguyén duong tuong Gmg glong nhu trong PCM. Chi khac PCM ¢ chd e,
bé hon bién do xung 14y mau nén chi can 4 bit dé ma hoa né.

. | Bolay | Xa & | Bomi -
~ —» Boloc > z " = . v
Tin hiéu mau 1 hoa Tin hiéu
analog N p 4 DPCM
Xn= Zal,.X”_l,. Bo giai
a) May phat mi
Eii'
Bo du v
doan X”
Tin hiéu B giai | €n | n
o = » > A —————
DPCM ™ 12 (j_if\/ BOI1%¢ [™Tin hieu
) analog
b) Méy thu Aa= Z“-"‘X“—
Bo du
doan

Hinh 1.10- So d6 khdi may phét (a) va may thu (b) DPCM

Chuyén déi D/A

So d6 khéi may thu DPCM nhu hinh 1.10b. Tin hiéu DPCM tai dau vao 1
c4c tir ma 4 bit. Sau khi giai m&, mdi tir md duoc chuyén thanh mot xung cé bién
d6 bang en va dugc dua toi bo cong. Mot dau vao khac cua bo cong duge ndi
t6i dau ra b du doan. Pau ra bo cong xuat hién mot xung 14y mau co bién do
bang xung 14y mau phia phat. Ddy xung 1dy mau qua bo loc dé khdi phuc lai tin
hiéu analog.

c.Diéu ché Delta (DM) S )
Khac voi PCM va DPCM, trong dicéu cheé Delta moi tor mé chi c6 mat bit (-1

hodc +1). Mit khac dé tranh méo tin hiéu analog tai phia thu, tan sé ldy mau tai
phia phat 16n hon nhiéu 1an so véi tan s ldy miu cia PCM va DPCM (f,,
=8kHz).Tan s6 lay mau DM dugc xé4c dinh theo biéu thirc sau day:

fm(DM) > 2z f(TH) amax /A

Trong do: i o
Fn(DM) Ia tan so6 lay mau cia DM (kHz) ,f(1y) 1a tan s6 cuc dai cua tin hi¢u
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aqalog (kHz) , amax 1a bién do cuc dai cia tin hi¢u analog (V) ,A 1a budc lugng tur
deu (V)

Chuyén d6i A/D 7
Quia trinh thyc hién DM dugc the hi¢n tai hinh 1.7.
Tin hiéu analog dugc lay mau theo chu ky Tm(DM) (Tm(DM) = 1/ fm(DM) ).
Thiét 1ap ham bac thang mdi bac bang A theo nguyén tic khi sudn tin hiéu ting
thi bac thang di Ién, khi suon tin hiéu nam ngang thi bac thang ciing ndm ngang,
khi suon tin hiéu giam thi bac thang di xudng. Tai thoi diém Idy mau néu gia tri tin
hiéu X(t) 16n hon gia tri ham bac thang trude d6 mot chu ky thi nhan dugec AV> 0
va ma hod AV thanh +1. Nguoc lai, tai thoi diém 14y mau ma gia tri caa X(t) bé
hon gia tri ham bac thang thi AV < 0 va dugc mé hod thanh -1. Trong quéng thoi
gian suon tin hiéu ting hoac giam nhanh thi ham bac thang ting hoac giam
khong kip va gay ra qua tai suon (phan c6 cac duong dut nét tai hinh 1.11).

Bién do Tin hidu analog

4 Qua tai suon

?(r ’
N L1 Ham bac thang

Hinh 1.11: Chuyén d6i A/D trong DM

Chuyén d6i D/A ,

Tai phia thu tai 1ap lai ham bac thang dwa vao két qua giai ma. Nhan dugc mot
day cac bit 1, bo tich phan tai may thu tao ra day bac thang di Ién, nhan duoc day
c4c bit 1 va -1 dan xen nhau thi b tich phan tao ra ddy bac thanh nam ngang va
nhan duoc diy cac bit -1 thi bo tich phan tao 1ap day bac thang di xudng. Tin hiéu
dang bac thang qua bd loc tach ra gié tri trung binh ctia ham bac thang va do la
d6ng tac khoéi phuc lai tin hiéu analog. Vi tin hiéu analog tai dau ra bo loc 12 gia tri
trung binh cta ham bac thang nén trong qudng thoi gian qua tai suon thi dang
song tin hi¢u analog thu dugc bi 1éch so véi dang song analog tai phia phat. Do do
qua tai suon gay ra méo tin hiéu. Dé khic phuc méo tin hiéu do qué tai sudn can
st dung Ky thuat diéu ché Delta thich tng (ADMo).
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1.3.CAC PHUONG PHAP GHEP KENH

a.Ghép kénh phan chia theo tan s6 FDM

Khai niém: ghép kénh theo tan s6 1a tan sb (hodc bing tan) ctia cac kénh khéac nhau,
nhung duoc truyén dong thoi qua méi truong truyén dan. Mudn vay phai st dung
bo didu ché, giai diéu ché va bo loc bing.

So db khéi va nguyén Iy hoat dong bo FDM

So db khbi:
B4 loc Ba dicu B4 loc Boloc | | Bogiai | | Boloc
™ thip "I ché " bing [ | [ | bing "| diéu ché "l thap —
Tf-. Tf:
Bé loc Bé dicu B6 loc Bé loc B giai. B3 loc
| thip M ché Y bine L[| bing 7| diéu ché | thip [”
ts : : I
Bé loc Bé dicu Bé loc Ba loc B9 giai. B3 loc
™ thip P ché » bang | | || bing * dieu ché M thip [*

Tf.\' Tf_\'

Hinh 1.12 : So @6 khdi hé théng ghép kénh theo tan s
Nguyén ly:

So d6 ¢6 N nhanh, mdi nhanh danh cho mot kénh. So db chi c6 mot cap
diéu ché, nhung trong thyc té c6 nhiéu cidp diéu ché. Tuy thuoc mdi trudng
truyén dan 1a vo tuyén, day tran, cap ddi xtng hay cép dong truc ma sir dung mot
sd cap diéu ché cho thich hop.

Phia phat: tin hiéu tiéng ndi qua bo loc thap dé han ché bang tan tir 0,3 dén
3,4 kHz. Bing tan nay duoc diéu ché theo phuong thic diéu bién véi song mang
fN dé duoc hai bang bén. Trong ghép kénh theo tan sb chi truyén mot bang bén,
loai bo bang bén thtr hai va séng mang nhd bo loc bang, nhu biéu dién trén hinh
1.12. Trong hinh 1.12 thi du truyén bang dudi. Tai cap diéu ché kénh, khoang
cach gitra hai song mang ké nhau la 4 kHz.

Cép diéu ché kénh hinh thanh bing tan co so 60 + 108 kHz. Tir bing tan co
SO tao ra bang tan nhom trung gian nhd séng mang nhém trung gian. Tir bing
tan nhom trung gian tao ra bang tan duong truyén nho mét séng mang thich
hop. N bo loc bing tai dau ra nhanh phat ndi song song véi nhau.
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Dic tinh suy hao - tan s0 cua bo loc bang

Bang tan thoai "4 Bang dudi Bang trén

, » f (kHz)
03 34 f
Hinh 1.13: Tin hiéu diéu bién trong cap diéu ché kénh
Phia thu: cac bo loc bang tai nhanh phat va nhanh thu cia mdi kénh co
bang tan nhu nhau. Pau vao nhanh thu c6 N b loc bang ndi song song va dong
vai tro tach kénh. B diéu ché tai nhanh phat st dung s6ng mang nao thi bo giai
diéu ché cua kénh 4y ciing sir dung séng mang nhu vay. Tin hiéu kénh duogc giai
diéu ché véi song mang va dau ra bo giai diéu ché ngoai bang am tan con co cac
thanh phan tan sé cao. Bo loc thap loai bo cac thanh phan tan sé cao, chi giit lai
bing am tan.

Ghép kénh theo tan sé c6 uu diém 1a cac bo diéu ché va giai diéu ché co
cAu tao don gian (st dung cac diode ban dan), bang tan mdi kénh chi bang 4 kHz
nén co thé ghép dugc nhiéu kénh. Chang han, may ghép kénh cap dong truc co thé
ghép t6i 1920 kénh. Tuy nhién do sir dung diéu bién nén kha niang chéng nhiéu
kém.

Ghép phan chia theo tan sé truc giao OFDM

Gi6i thiéu

Ghép phan chia theo tan sé tryc giao 1a mot céng nghé trong linh vuc truyén
dan ap dung cho méi truong khdng day, thi du truyén thanh radio. Khi 4p dung
vao moi truong c6 day nhu duong day thué bao sé khdng dbi xing (ADSL),
thuong st dung thuat ngtr da &m roi rac (DMT). Tuy thuat ngr c6 khac nhau
nhung ban chat cia hai k§ thuat nay déu phat sinh tir cing mot y tuong. Vi vay
trong phan nay xét truong hop st dung cho mai treang khdng day.
Nhu d3 trinh bay trong phan FDM, bing tan tong cua duong truyén dugc chia
thanh N kénh tan sé khong chong lan nhau. Tin hiéu mdi kénh dugc diéu ché véi
mot séng mang phu riéng va N kénh duoc ghép phan chia theo tan s6. Dé tranh
giao thoa giita cac kénh, mot bang tan bao vé duoc hinh thanh gira hai kénh ké
nhau. Piéu nay gay lang phi bang tan tong. Pé khic phuc nhuoc diém nay cua
FDM, can str dung N séng mang phu chdng lan, nhung truc giao véi nhau. Biéu
kién truc giao ciia cac s6ng mang phu la tan sé caa mdi mot séng mang phu nay
bang s6 nguyén lan caa chu trinh (T) ky hiéu, nhu biéu thi trén hinh 1.14. Pay la
van dé quan trong cua ki thuat OFDM.
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Biendo 4
chuanhod 14

0.84

Thoi gian
chuanhod
(t/T)

-1 { f f t &

0.2 0.4 0.6 0.8 1

Hinh 1.14 : . Ba s6ng mang phu truc giao trong mét ky hiéu OFDM

MG hinh h¢ théng ‘ o
bé diéu ché cac song mang truc giao can su dung phuong phép bién doi
Fourier roi rac nguoc (IDFT). Hinh 1.15 14 so db bo diéu ché OFDM.

Chuyén
d, no1 ticp
—?thanh song

song

‘ Hinh 1.15: Bo dieu ché OFDM
Pau vao bo diéu ché co day so liéu do, di,...., dN-1 trong dé dn la ky hiéu
phirc (c6 thé nhan tir dau ra bo diéu ché phac nhu QAM, PSK, v.v.). Gia thiét
thuc hién bién d6i Fourier nguoc trén ddy 2dn s& nhan dugc N s phic Sm (m =
0,1,...., N-1):

Sp=2 N4 dnexp(jzn%): 2 YN-1 g exp(j2mf,t)m=0,1,2.......N-1] (1.7)
Trong do:
f=— vat= mT,
NT;

trong d6 T 1a chu ky cua cac ky hiéu gbc. Cho phan thuc cua day ky hiéu trong
biéu thirc (1.7) di qua bo loc 14y thap ddi véi timg ky hiéu riéng trong quéng thoi
gian TS s& nhan duoc phién ban bing gbc cua tin hiéu ODFFM:

y(t)=2Re{X =} dnexp(i2 Tt )} khio<t<T (1.8)
Trong d6 T=NTs
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b.Ghép phéan chia theo thoi gian TDM

Khi ¢6 nhiéu tin hiéu c6 tan sé hodc bang tan nhu nhau cing truyén tai mot
thoi diém phai sit dung ghép kénh theo thoi gian. C6 thé ghép kénh theo thoi
gian cac tin hiéu analog hozc cac tin hiéu s6. Duéi day trinh bay hai phuong phap
ghép kénh nay.

TDM tin hi¢u twong tw
So d6 khoi TDM 4 kénh nhu hinh 1.16

Tin hiéu Tin hiéu
analog B loc Bé loc| analog
— £ . 2 L —

1 | thap B6 chuyén Bo phan thap ™

mach phdi
Bo loc ’ 4 B loc
3 . thap . Dudng 7‘ thap 2
tru yén -;'-. T
Bd loc| [F _ s B loc
—3 " thap | thap [73
Bo loc Phat Thu Bo loc
S £ Xung xung A ———
4 thap DB DB thap [~ 4

Hinh 1.16:So d6 khéi ghép 4 kénh theo thdi gian
Nguyén ly hoat dong:

B loc thap han ché bang tan tin hiéu thoai analog téi 3,4 kHz. Bo chuyén
mach déng vai tro 1dy mau tin hiéu cac kénh, vi vay choi caa bo chuyén mach
quay mot vong hét 125 ps, bang mot chu ky 1dy mau. Chai tiép xdc vai tiép diém
tinh ctia kénh nao thi mot xung cia kénh ay duogc truyén di. Trude hét mot xung
ddng bo dugc truyén di va tiép theo d6 1a xung cua cac kénh 1, 2, 3 va 4. Két thic
mét chu ky ghép lai c6 mot xung dong bo va ghép tiép xung thir hai cua cac
kénh. Quéa trinh nay cir tiép dién lién tuc theo thoi gian. Dé phia thu hoat dong
ddng bo véi phia phat, yéu cau chdi cia b phan phdi quay cing toc do va dong
pha véi choi ciia b chuyén mach. Nghia Ia hai chdi phai tiép xuc veéi tiép diém
tinh tai vi tri twong tng. Yéu cau dong bo giita may phéat va may thu s& duoc dap
g nho xung dong bo.

Phia thu, sau khi tach ddy xung cua cac kénh can khdi phuc lai tin hiéu
analog nho str dung b loc thip gidng nhu bo loc nay tai phia phat.

Hinh anh ghép kénh theo thoi gian tin hiéu 3 kénh dugc minh hoa tai hinh 1.17.
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Si(t) A

So(tia

/“\/'(\II\ L
=a(t)a
. \"—//ﬂ/“/ y
Hp(t)a

.t

XR(t) 1a ddy xung ghép tai dau ra bé chuyén mach.

Hinh 1.17: Dang séng cua TDM
TDM tin hiéu sé

So do khéi bo ghép TDM tin hiéu s6 dugc thé hién tai hinh 1.18
Hinh 1.18: So db khdi b ghép TDM tin hiéu s6

Bo loc Bo lpc -
har thap -y
1 thap L 1
! Cdc bit bao hidu Béo hi¢u
Ty -
Bo1OC Ba loc
» ) ,- Y . p o £ >
2 thap [ Bema],[ Teo Budng truyen [Tgjtao| [Bogial * 7 R T
- : ; » - P k a [ 7
lﬁ)a khung khung mi " 1 BoToc
Bo !oc o AN thap —F
3 thap Bo tao . ’;'
; xung [~ ] : = / Boloc
Boloc B Tirméi dong Tacl_} ~ B tao ; N B N
1 thap bo khung D.ho [P xung f--~+ thap 4
Tinhiéu Bo chuyén b%ffélian Tinhiéu
analog mach analog
Nguyén ly hoat dong:

Qué trinh hoat dong ctia bd chuyén mach va bo phan phdi da duogc trinh
bay trong phan TDM tin hiéu twrong tu (analog). Sau day trinh bay hoat dong TDM
tin hiéu sb.

Phia phat: sau khi 1dy mau tin hiéu thoai analog cua céc kénh, xung 1ay mau
duoc dua vao bo ma hod dé tién hanh luong tir hod va ma hod mdi xung thanh
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mot tir ma nhi phan gém 8 bit.
Cac bit tin ndy duoc ghép xen byte dé tao thanh mot khung nho khdi tao khung.
Trong khung con c6 tir ma dong bo khung dit tai dau khung va céc bit bao hiéu
duoc ghép vao vi tri d@ quy dinh trudc. B tao Xxung ngoai chirc nang tao ra tor ma
ddng bo khung con c6 chic nang didu khién cac khéi trong nhanh phét hoat dong.
Phia thu: day tin hiéu sé di vao may thu. Day xung dong ho duoc tach tir
tin hiéu thu dé dong bd bo tao xung thu. Bd tao xung phia phat va phia thu tuy da
thiét ké o6 toc @6 bit nhu nhau, nhung do dit xa nhau nén chiu su tac dong cua
thoi tiét khac nhau, gy ra sai léch téc do bit. Vi vay dudi su khéng ché cua day
xung dong hd, bo tao xung thu hoat dong 6n dinh. Khdi tai tao khung tach tir ma
d6ng bo khung dé 1am géc thoi gian bat dau mot khung, tach céc bit bao higu dé xu
ly riéng, con cac byte tin duoc dua vao b giai ma dé chuyén mdi tir ma 8 bit
thanh mot xung. Do bo phan phdi hoat dong ddng bo véi bo chuyén mach nén
xung cta cac kénh tai dau ra bo giai md dugc chuyén vao bo loc thip cua kénh
tuong tng. Pau ra bo loc thap 1a tin hiéu thoai analog. Bo tao xung phia thu diéu
khién hoat dong cua cac khdi trong nhanh thu.

Ghép kénh thong ké

Mé dau
Trong ghép phan chia theo thoi gian déng bo da trinh bay trén day viéc phan bo
khe thoi gian cho céc ngudn Ia tinh, nghia Ia ¢ dinh; do d6 khi cac ngudn khong
c6 so liéu thi cac khe bi bo tréng, gay 1ang phi. Bé khac phuc nhugc diém nay can
sir dung phuong phap ghép thoi gian thong ke.

Dic diém cua TDM thong ké
- Phan bo cé4c khe thoi gian linh dong theo yéu cau;
-Bo ghép kénh thdng ké ra soat cac duong day dau vao va tap trung s liéu cho
dén khi ghép -day khung méi gui di;
-Khéng guri cac cac khe thoi gian rong néu con co sb liéu tir ngudn bat ky;
-Tbc d6 sb lidu trén duong truyén thap hon toc do s liéu cua cac duong day dau
VA0;
-Néu c6 n cong 1/0 dua vao bo ghép théng ké, chi cé k khe thoi gian kha dung,
trong do6 k<n
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So db khdi bo ghép

- May thu
Ngudn 1 1
.\‘ /
x - - i\
Neguon 2| L I .lELL 1 . =m (107 | May thu
DPudng truyén 2
/ - 5 tich ¢
Nguén3— ~ Boghép Bo tac May thu
Dudng day 3
dau vao

Hinh 1.19: So db khéi bo ghép kénh théng ké
Nguyén ly hoat dong o ’ ’

Thi du so d6 c6 ba nguon so liéu. Bo ghép tien hanh ghép so liéu cua
cac ngudn theo nguyén tic di trinh bay trong phan dic diém trén day dé tao
thanh mot khung sé liéu nhu hinh1.16

Céc g6i s0 liéu duoc gui qua duong truyen. Bo tach xir Iy céc goi va dya vao dia chi
dé phan phét so liéu dén may thu twong tng.

‘ Co ‘ Dia chi‘ Biéukhién‘ Khung con TDM théng ké | FCS | Co |

FCS- day E:g'éfm tra khmg a
a) Khung tong quét v

"

|rBia chi \ 34 liéu\‘

b) Khung con chi ¢6 mot nguon so liéu

| Pia chil ‘Chiéu dai‘ S4 lien ‘| Pia chi Chidudai| Sélisu

¢) Khung con ¢6 nhiéungudn so liéu

Hinh 1.20 : Khuén dang khung TDM thong ké

C6 hai Iya chon khun dang khung con TDM thong ké:

-Truong hop thir nhat (hinh 1.20 b): ‘
Trong khung con chi c6 mot nguon so liéu, chicu dai so liéu thay doi va hoat dong
khi tai trong thap.

-Truong hop thir hai (hinh 1.20c):
Trong khung con c6 nhiéu nguon so liéu, c0 nhi¢u mao dau, hoat dong khi tai trong
cao.
bic diem thir tu d néu rd toc do so lieu duong truyen thap hon toc do s ligu
tong cua cac nguon dau vao. S& di nhu vay la vi phai han ché kich c& cua bo dém dé
giam gia thanh, nhung quan trong hon la dé giam @6 tre cia so ligu.

c. Ghép kénh phan chia theo md CDM

Ghép kénh phan chia theo ma chinh la da truy nhap phan chia theo méa
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(CDMA). Nguyén Iy chung cia CDMA dugc thé hién nhu hinh 1.21.

A S:mi & Ey

wf tan so

t: thoi gian
Hinh 1.21. Nguyén ly da truy nhap phéan chia theo ma

Trong CDMA, nhiéu nguoi st dung c6 thé dung chung tan sé va trong
cung thoi gian. Bé khong gay nhiéu cho nhau, mdi nguoi st dung chi duoc phép
phat di mot nang luong bit (Eb) nhit dinh dé dam bao ty s6 Eb/ NO quy dinh,
trong d6 Eb la ning luong bit cia tin hiéu can thu va NO 1a mat do pho tap am
tuong duong gay ra do céc tin hiéu cia ngudi st dung khéc. Bé giam mat do
pho tap &m can phai trai pho tin hiéu cia nguoi sir dung trude khi phat. Ngoai
ra, d& may thu cé thé phan biét duoc tin hiéu can thu véi cac tin hiéu khac, moi
tin hiéu phat di phai dugc cai khau ngit riéng theo mot ma nhat dinh. C6 thé so
sanh CDMA nhu 1a nhiéu nguoi trong phong néi chuyén voi nhau tirmg doi mot
theo cac ngdn ngir khac nhau (cac ma khéac nhau). Néu ndi khé (NO nho) thi ho
hoan toan khéng gay nhiéu cho nhau. Hinh 1.24 biéu thi N ngudi st dung, mdi
ngudi duoc Mi hoa bang mot ma riéng, dugc ky hiéu tir 1 dén N. Mdi khdi con
dic trung cho su chiém tiém ning vo tuyén cta ngudi sir dung: tan so, thoi gian
va EOQ.

Do dic thu caa di dong nén khi mot ngudi sir dung nao dé dén gan tram géc,
NO cia ngudi ay gay ra cho may thu nguoi khac s& 16n hon (tiéng cua nguoi dy
nghe to hon) va gay nhiéu nhiéu hon cho may thu nguoi khac. Hién tuong nay duoc
goi 1a hién tuong gan - xa. Bé giam anh huong caa hién twong gan - xa, can diéu
chinh céng suat may di dong thap hon khi n6 tién dén gan tram géc. Trong hé
théng CDMA, qué trinh diéu khién cong suat dugc tién hanh ty dong. CDMA la
phuong thic da truy nhap cé nhiéu wu diém so véi cac phuong thic da truy nhap
khac.

1.4 KHUNG VA PA KHUNG TIN HI¢U
a.Khai niém vé khung va da khung

Khung tin hiéu 1a tap hop cua mot sé bit hoic mot sé byte c6 chidu dai cb
dinh hodc khdng cé dinh, bao gébm cac bit dong bo khung dit tai dau khung,
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truong tin dé ghép tin hiéu cua ngudi sir dung va mot sb bit phu dong vai tro chén,
giam sat, diéu khién, v.v.

Da khung 1a tap hop ciia mét sé khung. Bau da khung c6 tir ma ddng bo da khung
lam gbc thoi gian ghép cac khung theo thir tw da quy dinh. Phia thu tach tr ma
d6ng bo da khung 1am géc thoi gian dé tch cac khung theo trinh ty nhu da ghép ¢
phia phat. Ngoai tir md dong bo da khung va cac khung, trong da khung con c6 cac
bit phu nhu bé&o hiéu, canh bao v.v.

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

b.Cau tric co ban cia mét khung tin hiéu

CAu tr(ic co ban ctia mot khung tin hiéu nhu hinh 1.22. Trong thoi gian TK ghép
cac bit ¢dng bo khung, céc bit phu va c4c thdng tin dau vao bo ghép

Tx- Do dai khung (thoi han khung)

dongbo bitphu
khung

Hinh 1.22- CAu trlic co ban cua khung tin hiéu

1.5.PONG BQ TRONG VIEN THONG

a.pong b song mang o
Trong cac hé thong dieu bién (AM), khi nhan tin hiéu dieu cheé s(t) véi song mang
cos21fot duoc tin hiéu didu bién X(t) dang:
X(t) = s(t) . cos2Trfot (1.9)
hoac [1+ m s(t)] . cos2TrfOt (1.10)
Trong truong hop sau, dudng bao cua tin hiéu didu bién X(t) ty 18 véi s(t) néu
ms(t) < 1] o _ .
bieu nay cho phep thiet ke de dang bo giai dieu che (giai di€u che dudng bao).
Trong truong hop trudc cd kha nang giai diéu ché bang cach nhan tin
hiéu diéu ché véi séng hinh sine c6 tan s6 va pha ctia séng mang va sau d6 cho
qua bo loc dé loai trir cac thanh phan tan s6 cao:

X(t). cos2trfot = s(t) . cos2wot = [s(t)/2] (1+ cos2wOt) (1.12)
Loai diéu ché ndy y8u cau tin hiéu nhan cosw0t dugc stir dung trong may
thu phai c6 cung tan s va pha ctia song mang d diéu ché thu duoc. Su dich pha
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bét ky cua B s& gay suy hao tin hiéu mét dai lwong [s(t)/2]cosP tai dau ra bd loc
thap (néu B = 11/2 thi tin hiéu ra bang zero).

Tir cac biéu thuc trén day thay rang diéu bién trong mién tan sb twong dwong
vé6i su chuyén dich phd tin hiéu diéu ché t6i tan sé séng mang f0. That vay, phd
cua tin hiéu diéu bién Ia du thira, gdm hai phan chinh nim vé hai phia cua séng
mang f0. Piéu ché mot bang bén (SSB) chi truyén mot trong hai phan chinh (mot
trong hai bang bén). Diéu ché SSB phai két hop, trong d6 sy déng chinh pha tham
chi con chat ché hon, vi mét lwong dich pha bat ky ciing gay ra méo tin hiéu diéu
bién.

Nhu d4 trinh bay trén day, giai diéu ché két hop 1a dya vao tai cau tric
séng mang, nghia la dua vao viéc khdi phuc tin hiéu két hop voi séng mang vé
tan s6 va pha. Hoat dong nay chinh 1a dong bo séng mang.

Co6 thé dé dang tai cu tric séng mang, néu trong pho tin hiéu thu c6 mot
duong pho tai séng mang f0, thuong xay ra khi tin hiéu diéu ché c6 gia tri trung
binh bang zero. Trong trudng hop nady, cé thé thuc hién tach séng mang nho st
dung bo loc bang hep hodc vong khoa pha (PLL). PLL dugc thiét ké c6 bing
thong hep, do d6 bo tao dao dong diéu khién bai dién ap ngoai (VCO) c6 thé khoa
va theo ddi thang dang tan s6 xung quanh tan sé danh dinh.

Péng tiéc 1a trong nhiéu truong hop khong c6 vach phd tai f0. Mot mit,
theo quan diém truyén théng tin thi diéu nay 1a ¢ hiéu qua, boi vi ¢éng suat cua
s6ng mang néu duoc truyén di s& gay lang phi. Mat khac, truong hop nay can hé
thdng dong b tinh vi hon ¢6 kha ning khoi phuc séng mang vé tan sb va pha.

Mot thi du don gian ciia dong bd séng mang: xem xét truong hop truyén
dan s6 khoa dich pha nhi phan (BPSK), trong d6 ky hiéu 1 va 0 la doc 1ap vai
nhau, ¢4 cling Xac suat xuat hién va duoc ma hod thanh céc xung vuéng dbi cuc
nhau. Vi vay, song diéu bién c6 dang + coswt va pho cong suét lién tuc, khdng co
cac vach roi rac tai f0. Tat nhién, chi bién d6i phi tuyén méi cé thé tao ra vach
phd f0 mong mudn tir tin hiéu thu dugc. Trong truong hop don gian nay, binh
phuong va chia tan méi giai quyét dugc van dé (xem hinh 1.19). Binh phuong
séng da diéu ché dé xoa bo didu ché va tao ra thanh phan (1+ cos2wOt)/2 c6
vach pho tai tan s6 2f0 xuat hién va thu dugce séng mang nho chia tan.

B loc 5 PLLva | f

s(t) 2 .
bang » () »| chia tan >

o Hinh 1.23- Dong bo séng mang cho hé théng BPSK
Trong diéu che pha cau phuong (hé thong QPSK truyen cac nhom ky hiéu 2 bit),
thiét bi ddng bd dua vao ting tan sd tin hiéu gap 4 dé xoa diéu ché va sau do tao ra
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vach ph tai tan s 4f0.

b.Pong bd Ky hiéu (symbol)

Trong truyen dan s6 thuong sir dung ddy xung dai dién cho cac ky hiéu can

truyén va phat
di véi tbc @6 khong d6i R= 1/ T, trong d6 T khoang cach giira hai ky hiéu ké nhau
(chu ky). q ‘ o

Trong moi truong hop, phia thu co thé giai dieu ché két hop hoac khéng
két hop dé biét duoc dinh thoi ddy, nghia 1a vi tri thoi gian cua cac ky hiéu va
tach théng tin logic tir tin hiéu analog thu duogc. Thong tin dinh thoi day cho phép
doc ky hiéu tai cac thoi diém dung.

Khoi phuc dinh thoi day ky hiéu tir tin hiéu analog thu dugc goi la dong
bo Ky hiéu. D6i khi con lién quan dén khdi phuc dong hd.

Hinh 1.20 minh hoa nguyén tac thu bang goc nhi phan. Tin hiéu analog thu duoc r(t)
dugc 1dy mau dé tao ra ddy cac gia tri thuc r(kT), tu d6 tach ra day bit nho quyet
dinh logic. B¢ lay mau dugce diéu khlen‘ bai hé thopg ddng bo thich hop. Hé thong
nay danh gié cac thoi diém doc t = kT bang cach kiém tra r(t).

Khi d¢ong bo ky hiéu duoc thuc hién sau khi chuyén d6i tin hiéu thanh bang
gbc, ¢ thé sir dung mot sd ky thuat dé khdi phuc dinh thoi ky hiéu gidng nhu ky
thuat dong bo séng mang.

Xem xét truyén bing gbc nhiéu murc: néu pho cia tin hiéu truyén dan c6 dang:

s(t) = X ar9(t-kT) (1.12)
c6 mot duong phd tai tan s6 ky hiéu 1/ T va nam tai trung tdm bo loc bang hep
thi c6 kha ning khoi phuc séng hinh sine, tir d6 tach ra ddy xung dinh thoi c6 tan
s6 cua day ky hiéu. Néu khong c6 duong pho tai tan s 1/ T, van c6 kha ning tao
ra n6 bang cach chuyén ddi phi tuyén thich hop. Thi du nhu chuyén d6i binh
phuong u = s* hodc chinh luu u=|s|

Boloccan |f®| \/ X | 1(kT) [Quyétdinh| 1011
~ Plbingkénh -  kyhieu [ T
Bé lay mau
F

t=kT

Bj dong bo ky higu
(khéi phuc dong ho)

Y

Hinh 1.24- Pdng bo ky hiéu trong may thu bing gbc nhj phan
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Ciing c6 thé dong bo ky hiéu bang cach khdi phuc truc tiép tir tin hiéu iy
bang ma khong can khoi phuc séng mang va chuyén dbi thanh bang gbe. Thi dy, tin
hiéu diéu ché c6 dang:

S(t) = X axg(t-kT) coSmot

la c6 thé c6 duoc duong bao hodc binh phuong tin hiéu dé nhan dugc dudng phd
tai tan s ky hiéu 1/ T. Sir dung dudng pho ndy dé doc thoi gian ky hiéu.

Tuy nhién, con c6 cac ky thuat dong bo séng mang va dong bo ky hiéu khac dwa
vao cac nguyén tic khac nhau dé tao ra cac duong phd. Sau day tom tat ba linh vuc
ddng bo ky hiéu:

(1) Dya vao bam 10i;
(2) Dya vao tim kiém cuc dai va loc;
(3) Dya vao chuyén ddi phi tuyén va loc.

Linh vuc th@ nhat sir dung cac hé théng PLL. Linh vuc thir hai so sanh day
ky hiéu phat di ban dau véi cac ky hiéu lip da luu trir dé danh gia dich pha. Linh
vuc thtr ba da duoc trinh bay trén day.

c.Pong b khung

Sau khi hoan thanh dong bo séng mang va dong bo ky hiéu va thong tin
logic d4 duoc tach ra tir tin hiéu dén, budc tiép theo 1a xac dinh diém dau va
diém cudi cua tir ma hoac cua nhom cac tir ma, nhu vay goi 1a dong bo tir ma.
DPong thoi sip xép lai cac tir ma thu duoc thanh khung theo ddng trinh tu nhu
khung & phia phat, nhu vay goi 1a dong bo khung.

Trong truyén dan sd, cac bit thuong dugce to chuc thanh khung dé an dinh y nghia
khéc nhau cho céc byte. Cac byte & cac vi tri khac nhau trong khung c6 thé danh
cho cac kénh nguoi st dung khac nhau cé chung méi truong vat ly trong ghép
kénh phan chia thoi gian (TDM), chang han nhu trong bo ghép PCM-30 hoac phan
dinh cac chiic nang mao dau (kiém tra 13i, truyén tai théng tin quan ly va diéu
khién v.v.). Vi vay ddng bo khung l1a hét sizcc quan trong trong truyén dan sb. Tach
c4c ludng nhanh ding dugc bat dau tir mo ta chinh xac cac khung.
Ké hoach dong bo khung bat ky (ciing c6 quan hé dén dong chinh khung) gém
hai hoat
dong co ban:

-Tim kiém: xay ra khi thiét bi (bé dong chinh) chéch khoi dong bo
khung va dong chinh khung dang do tim ludng bit thu duoc.
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-Duy tri : Mdi khi thiét b thira nhan d3 déng bo khung va kiém tra lién

tuc ranh gidi khung.
Tir ma dong chinh khung dt dau khung tro gitip dong bo khung va tir ma ndy dugc cai dit
mot gia tri dac biét. Tim kiém dugc thyc hi¢n bang cach do tim mau tur ma dong
chinh tai vi trf bat ky cta luong bit thu dugc va duge duy tri ’nhc‘w lgiém tra tur ‘mé
dong chinh khung, tai d6 bat dau mot khung. Trong khi tim kiem mau tr md dong
chinh khung c6 thé gap truong hop tir ma dong chinh khung bi phong tao tir luong
bit sb liéu. Vi vay can tién hanh kiém tra tr ma dong chinh khung tai mot so vi
tri trude khi cdng nhan c6 déng bo. Muc tidu lya chon ké hoach dong chinh khung
6 hiéu qua la:

(1) Dué6i diéu kién ddng chinh khung chinh x&c, t6i thiéu hod xac suét
mat dong chinh khung do 18i duong truyén (mat dong chinh cudng bc);

(2) Duéi diéu kién chéch dong chinh khung, ti thiéu hoa xac suit dong
chinh khung gia mao do phong tao mau tir ma dong chinh khung trong ludng bit
ngau nhién thu duoc;

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

Co6 thé phén tich qua trinh phong doan khi mé ta mat va khodi phuc dong
chinh khung phi hop véi ké hoach déng chinh khung d& chon nhd str dung mo
hinh chudi Markov thich hop nhu hinh 1.25, trong d6 P 14 xac sut nhan biét dung
tr ma dong bd khung. Tat nhién, P duoc biéu thi khac nhau dudi cac diéu kién
khac nhau va trong mién khac nhau cta biéu do.

1-P

Hinh 1.25- Mé hinh chudi Markov cua ké hoach dong chinh khung

Tir trang thai dong chinh dung A0, trong d6 qua trinh duy tri dugc thuc
hién, bo dong chinh chuyén téi trang thai chéch dong bo B chi khi phat hién 15i
trong a tir md dong chinh lién tiép. Tai trang thai B, bo dong chinh thuc hién
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qua trinh tim kiém va khi phat hién duoc miu bit gidng tir ma ddng chinh thi
chuyén sang trang thai dong chinh dung tam thoi CO. Tai day bd dong chinh thuc
hién qué trinh duy tri va s& chuyén sang trang thai binh thuong A0 chi khi khong
phat hién 13i trong & tir md dong chinh lién tiép. Nguoc lai, néu phét hién 15i
trong tir ma ddng chinh dau tién thi quay tré vé trang thai B dé bat dau lai qua
trinh tim kiém.

Khi ¢ trang thai dong chinh dang A0, néu phat hién dugc mat dong chinh
thi chuyén sang trang thai B. Nguy@n nhan gay ra su chuyén nay la:

(1) LGi trong cé4c tir ma dong chinh (mét dong chinh cudng bic);

(2) Mat dinh thoi bit hodc truot khung dén (mat dong chinh thuc); néu
mat dinh thoi bit, bo dong chinh bat diu qué trinh tim Kiém tir trang thai B.
, Céc tham s6 dic trung cho 9hét lugng ké hoach déng bo la:

-Toc d6 bién ¢o trung binh R ctia mat cudng bic;
- Thoi gian khoi phuc dong chinh trung binh £, va phuong sai 0%, cia thoi gian
khoi phuc dong chinh t, (thoi gian tai 1ap khung) duoc X4c 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 AQ;
- X&c suat dong chinh gia mao pfa, c6 nghia Ia x4c suat chuyén tir trang thai B sang
trang thai A0 do mau tir md dong chinh bi phong tao, mac di van con trong diéu
kién chéch dong chinh.

d.pong b bit

Trong vién thdng dong bo bit dugc dién dat theo hai y nghia chinh. Thi
nhat, dong bd bit ¢6 lic dugc hiéu cd lién quan dén dong bo ky hiéu da duoc trinh
bay trudc day. Thr hai, tong quat hon, dong bo bit dugc sir dung dé biéu thi dong
bo 1udng bit can ddng bo theo tan sé déng hd cua thiét bi tai chd. Van dé nay
dugc thuc hién bang cach ghi cac bit cua ludng bit can dong bo vao bé nhé dan
hoi (bd dém) theo tan sé ctia ludng vao va sau d6 doc ra theo tan sé cia dong hd
thiét bi tai chd. Pong bd bit dwoc hiéu cha yéu theo céch giai thich tha hai nay.

Pong bo bit duoc sir dung dé sip xép céc bit va khai dau khung cua tin
hiéu PCM tai dau vao tong dai dién tir s6, cho phép chuyén céc octet tir mot
khe thoi gian téi mot khe thoi gian khéc.

Ngoai ra, ¢dng bo bit con dugc thuc hién trong b ghép tin hiéu sd, tai khdi dong
bo hod. Tai day cac nhanh duoc dong bo bit dé chuyén ludng sé can dong bo
thanh ludng dong bo bang cach cheén bit.
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e.Pong bd goi

Chuyén mach g6i bao gdm phan chia théng tin ngudn thanh théng bao
hoac cac goi dé truyén di, hodc dé dinh tuyén téi dich. Cac gdi chra mot sd
doan sd liéu ngudn va bd sung thém maot vai thdng tin mao dau. Gai co chiéu dai
cb dinh hoic thay d6i. G6i c6 chiéu dai ¢b dinh goi 1 té bao.

Chuyén mach goi 1a mot cdng nghé c6 hiéu qua dé lién két sé lieu véi
thoai hoic véi luu lwong thoi gian thuc khac trong mot mang duy nhat. Bé thuc
hién mang sé lién két da dich vu bang rong (B-ISDN), cac to chuc tiéu chuan
hod quéc té da chon ky thuat chuyén mach té bao: kiéu chuyén tai khéng dong
bo (ATM).

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

(1) Do tinh chét théng ké cua chuyén mach goi, dic biét 1a xép hang bén
trong mang, cac goi dém c6 do tré nhat dinh khi chuyén tai qua mang va co cac
thoi gian dén trung binh thong Ke;

(2) Néu céac goi cua cudc goi dén duoc dinh tuyén doc 1ap (mdi goi di qua
mot tuyén khéc nhau xuyén qua mang) thi chiing dén dich khong theo thir tur;

(3) Tai may thu c6 kha nang khdi phuc tan s6 dong hod cua ngudn thong
tin khi dya vao ludng bit dén.

Chuyén tai trong subt tin hiéu thoai xuyén qua mang chuyén mach géi doi hoi
duong dau véi cac van dé trén day dé tai tao tiéng néi ¢ chat luong chip nhan
duogc tir cac goi dén c6 do tré khac nhau. Vi vay yéu cau bo sung cac chic ning
tai giao dién thu. Can bang do6 tré ngiu nhién cta goi thuong lién quan dén dong
bo goi.

f.pong bd mang

Pong bo mang lién quan dén phan phéi thoi gian va tan sé trong mang
cung cap dong ho trai khip trén mot vang rong Ién. Muc dich 1a dé dong chinh
thoi gian va tan sé cua tit ca déng hd nhd kha niang théng tin caa cac tuyén két
ndi gitra chling (chang han cap ddng, cap soi quang, cac tuyén radio). Sau day la
mét s6 ing dung 6 hiéu qua:

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

(2) Bong bd dong hd trong mang vién théng yéu cau mot vai dang da truy
nhap phan chia thoi gian, chang han nhu mang vé tinh, dau cudi di dong cua théng
tin di dong GSM v.v.

(3) Nguoi str dung mang do khoang cach gitra hai nat trong mang, xac dinh
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vi tri va hoat
dong cua chung. ’
bong bo mang dong vai tro trung tdm trong théng tin so, c6 anh huéng
nhat dinh dén chit luong hau hét cac dich vu ma nha diéu hanh cung cap cho
khach hang. Bong bo mang thong tin sb s& duoc trinh bay trong cac chuyén dé cua
chuong sau.

g.Pong b da phwong tién

Pa phuong tién lién quan dén tich hop cac thanh phan khong dong nhat
nhu van ban, hinh anh, audio va vidio trong sy da dang cua cac moi truong ang
dung. S6 liéu c6 thé phu thudc rat nhiéu vao thoi gian nhu audio va vidio hinh
anh dong va doi hoi trinh bay theo thwr ty thoi gian khi sir dung. Nhiém vu cua
tich hop nhu vay goi 1a déng bo da phuong tién. Pong bd cé thé st dung dé
cham dut tranh chap giita cac lung so liéu va cac bién co bén ngoai do nguoi
sit dung tao ra. N6i mot cach khac, muén am chi mdi twong quan thoi gian
gitta mdi truong, nhu xem video két hop vai am thanh, hoac c6 thé trinh bay rd
rang nhu truong hop tai liéu da phuong tién so hitu van ban chd thich thoai hoac
trong truong hop siéu van ban da phuong tién.

Sy phu thudc thoi gian cua cac day sé lieu co thé 1a tuyén tinh, nhu trong
truong hop trinh dién file audio trén ddy hinh anh. Nhung ciing ¢6 kha ning
trinh bay sb 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 d dugc gidi thidu rong réi trong cac tai
licu. Tuy nhién, viéc thao luan chi tiét chu dé nay khong nam trong noi dung cudn
tai liéu nay
h.Pong bd dong hoé thai gian thue

Mot kiéu khac cuia dong bo mang 1a phan phdi thoi gian tham khao tuyét
dbi (thoi gian theo tiéu chuan qudc gia) tdi cac dong hod thoi gian thuc cua thiét bi
trong mang vién thong (dong bo cua cac dong hd thoi gian thuyc).

Phan phdi dong hd tiéu chuan qudc gia nham muc dich quan Iy va diéu
khién mang. Céc su kién bat ky déu duoc hé thong giam sat thiét bi dé y, chiang
han nhu vuot ngudng ty sb 15i bit (BER), cac canh bdo dudng, hong phan cting
Vv.v. duge luu trir d¢é béo céo. Khi mang vién thong duoc quan Iy bai hé thong
quan ly (mang quan ly vién théng tiéu chuan TMN), cac su kién s& dugc cha y
nho thiét bi truyén théng béo quan 1y t6i hé théng diéu hanh (OS). Trong truong
hop khac, viéc luu trir thdng tin phai bao gom ca ngay gio va dong ho thoi gian
thuc cua thiét bi s& doc 14y ra.
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Diéu can thiét 1a cac dong hd thoi gian thuc toan mang phai dugc dong bod
theo thoi gian tuyét dbi nhu nhau, néu khdng s& khong lién quan vai céc thdng
bao khac nhau mot cach ¢ y nghia theo mot nhan chung. Chi khi déng ho thoi
gian thuc thiét bi duoc ddng bd voi thoi gian tiéu chuin thi moi co kha ning
sap xép mdi twong quan thoi gian va logic trong sb cac su kién khac nhau va vi
vay méi dan dén suy doan dugce tir sd liéu chua xu 1y su kién da tap hop va luu
trir.

Pong bo ddng hd thoi gian thuc khéac véi dong bo mang. Pong bo dong hd
thoi gian thuc phan phdi thdng tin thoi gian tuyét déi (thi du 10.32.05 AM ngay
23 thang 6 nim 2006, hoic dau hiéu thoi gian khéac) va dua ra cac yéu cau khac
nhau ctia @6 chinh xac. DPoi véi quan ly, rat can van dé da néu trén day, do chinh
xé4c thoi gian dén vai mili gidy 1a hoan toan cd kha nang. Pham vi ngay gio trong
quan Iy can luu trit khdng gi khac 1a xac dinh rd ngay, thang, nim va gio, pht,
giay.

Mit khéc, ddng bo thoi gian thuc thuong duogc thuc hién nho trao doi
thong bao vé thong tin thoi gian (cac dau hiéu thoi gian) theo giao thirc phi hop
dugc chuyén tai trén cac tuyén giira cac nlt mang.
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CHUONG |I- GHEP KENH PCM, PDH va SDH

2.1.GHEP KENH PCM

a.So' dd khéi by ghép PCM-N

w2z | LM ,| MH Ghép | Lipmi Piura
T NS kénh duong
& L A
L TX DB
| B, ﬂ
L A 1: B& TX
I phat
~ | CXK N
h 4
. o Xely
bdo hiéu
i
| LM [ !
N
| Bo TX
N : : thu
> SPy 1 | ]
I Y r L 4 ]
=~ | CXK | GMLDS 14 Tach |, Giai ma | Ddu vao
a kénh duong

2.1- So dd khéi bo ghép kénh PCM-N

b.Nguyén ly hoat dong :

Theo tiéu chuan cia chau Au thi N = 30, nghia la ghép dugc 30 kénh thoai.
Theo tiéu chuan bic My N = 24. Phia am tan c6 N bo sai dong (SP) dong vai
tro chuyén hai day &m tan thanh bén day am tin va nguoc lai. Cu thé 1a mét phia
bo sai dong két ndi voi may dién thoai qua hai soi day dong cua cap &m tan, phia
khac két ndi voi hai soi thudc nhanh phat va hai soi thuée nhanh thu cua thiét bi
PCM-N. Pau ra va dau vao phia mang két ndi voi thiét bi ghép bac cao qua cap
ddng truc.
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Quaé trinh chuyén dbi tin hiéu cia PCM- 30 nhu sau:
(1) Nhanh phat

Tin hiéu thoai analog qua SP, qua bd loc thap dé han ché bang tan tiéng
noi dén 3,4 kHz. Khdi LM c6 chirc ning ldy mau tin hiéu thoai voi téc d6 8
kHz. Khéi ma hod - nén s6 MH-NS thyc hién luong tir hoa khdng déu va ma hoé
mdi xung lugng tr thanh 8 bit nho bd ma hod - nén sé A = 87,6/13. Tin hiéu nhi
phan dau ra khéi MH-NS duoc dua vao khéi ghép kénh. Tai day, ngoai tin hiéu
s6 cua 30 kénh thoai con c6 tin hiéu sé cia mot kénh dong bo va mot kénh bao
hiéu duoc ghép xen bit, tao thanh ludng E1 c6 tdc do bit 12 2048 kbit/s. Cubi cing
ddy sb liéu nhi phan duoc khéi 1ap mad duong chuyén thanh day xung ba muc
HDB-3.
Ngoai céc khéi trén day, trong nhanh phat con c6 bd tao xung phét hoat dong tai
tbc do bit 2048 kbit/s va dau ra cia nd c6 khdi chia tan dé tao ddy xung cd tdc
d6 bit theo yéu cau diéu khién cac khéi lién quan hoat dong. Khdi TXDB tao ra
xung dong bo khung va da khung. Khéi xtr ly bao hiéu tiép nhan tin hiéu goi cua
cac kénh thoai dé chuyén thanh cac bit va duoc ghép vao vi tri da quy dinh trong
ludng s6 E1.

(2)Nhanh thu

Day tin hiéu 2048 kbit/s HDB-3 tir mang tdi trudc hét dugc khéi giai ma
duong chuyén ddi thanh ddy xung hai mtc. Trong tin hiéu thu ¢ cac tir ma cua
30 kénh thoai, k&nh dong bo va kénh bao hiéu. Cac loai tin hiéu ndy duogc tach ra
nho khoi tach kénh. Tin hiéu dong bo khung di vao khéi tao xung thu dé khoi
dong khdi chia tan, nham hinh thanh céc khe thoi gian dong bo véi phia phat.
Ngoai ra, khdi tach kénh con c6 chirc nang tach dong hé tir day bit vao dé dong
bo téc do bit caa bo tao xung thu. Céc bit tin hiéu goi duoc tach ra, di vao khéi
xu ly tin hiéu goi dé chuyén thanh séng am tan rung chuéng may dién thoai. Bo
tao xung thu ciing ¢6 bd phan chia tan dé hinh thanh ddy xung diéu khién hoat
dong cua cac khéi nhanh thu.

M&i byte (8 bit) cua tin hiéu thoai qua khéi giai ma - dan s6 GM-DS
chuyén thanh mét xung c6 bién dé twong ung va dua téi khdi chon xung kénh
(CXK), dau ra khdi CXK 1a tap hop xung cua riéng ting kénh. D3y xung diéu
bién dau ra khéi CXK qua bd loc thap dé khoi phuc tin hiéu thoai analog, qua SB
tdi may dién thoai.

c.Céu tric khung va da khung

* Pdi véi PCM-30
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Tin hiéu s dau ra thiét bi PCM-30 duoc sip xép thanh khung va da
khung trugce khi truyén. Cau tric caia khung va da khung nhu hinh 2.2.

-Céu trac khung :
M&i khung c6 thoi han 1a 125 ps, duoc chia thanh 32 khe thoi gian va danh sb
ther tu tir TSO dén TS31. M&i TS ¢6 thoi han 1a 3,9 ps va ghép 8 bit s6 liu. Tir
ma dong bd khung cd ciu trdc riéng 0011011 va duoc ghép vao TS0 caa khung
FO va céac khung chan (F2, F4,..., F14). Trong TS0 cua cac khung 1¢ (F1, F3,...,
F15) ghép cac bit nhu sau: bit thi nhat st dung cho quéc gia (Si), bit thir hai ¢
dinh bang 1 dé phan biét tir ma dong bd khung voi tir ma dong bd khung gia tao
khi 7 bit con lai trong TSO cua cac khung Ié trung vai 7 bit tuong (g caa tir ma
dong bo khung, bit thir ba canh bao mat dong bd khung (A). Tin hiéu cac kénh
thoai thir nhat dén tha 15 ghép vao céac khe thoi gian TS1 dén TS15; tin hiéu cac
kénh thoai thir 16 dén thtr 30 ghép vao cac khe thoi gian TS17 dén TS31. Tin
hiéu goi cia mdi kénh thoai co 4 bit (a, b, ¢, d) ghép vao mot nira ciia khe thoi
gian TS16 cua cic khung F1+ F15 trong da khung.

.‘.._...__...__...__..._...._...__.....................__..__.. T T P R TIPSR PER T -

Pakhung £ o " T Ty IFs Fs F7 [Fs [Fs [Fo [Fut Fro Fos [Fus [Fi
‘T =125 s |
U S .
| h
Khung TSe | TS (TS p-oo-_) TSi5| TS| TS17L-coo-C TS20| TSan | TSag
| . ! ) e A= 0-co dong bé khung
Cac Khung ohin RhungEs ;{ = {- mdt dong bp;f(f‘ujng
. Si- stk dung cho quoc té
51‘0'0 1{1]0|1]1 0[0 U'O XY XE| Sy x- stk dung cho quéc gia
Cac khune 1& ungki+Fis Y= 0- cé dong bo da khung
- T=1- Mit dbng b3 da khung
Sil’i\snsnsnsnsn a bC'd a|blcid abcd - 4 Bit bao hiéu

Hinh 2.2- Cau tric khung va da khung PCM-30

-Céu tric da khung ’ i

PCM-30 ghép duoc 30 kénh thoai. Vi vay co tat ca la 30 tin hiéu goi. Moi

khe TS16 ghép duoc tin hiéu goi cua hai kénh thoai. Do d6 can phai c6 tat ca la

15 khe thoi gian TS16 dé chuyén tai tin hiéu goi cua tat ca cac kénh thoai. Ngoai

ra can thém mot TS16 nita dé ghép xung dong bo da khung va canh bao mat dong

bo da khung. Nhu vdy yéu cau da khung phai chtra 16 khung (mdi khung c6 mot
TS16).
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Céc khe thoi gian TS16 caa cac khung trong da khung duoc bd tri chuyén
tai so lieu nhu sau:

TS16 cua khung zero (FO) ghép cac bit dong bo da khung 0000 va bit
canh bao mét ¢ong by da khung Y.

Nira bén trai cia TS16 khung thir nhat ghép 4 bit tin hiéu goi cua kénh
thoai thir nhat, nra bén phai ghép 4 bit tin hiéu goi cua kénh thoai thir 16. Nira
bén trdi cua TS16 khung thir hai ghép tin hiéu goi ctia kénh thoai thir hai va kénh
thoai thir 17. Ct tiép tuc nhu vay cho dén TS16 cudi cing cua khung thtr 15 ghép
tin hiéu goi cua kénh thoai 15 va kénh thoai 30.

_ *Doi voi PCM-24 ‘ )
Moi khung ¢6 mot bit co (F) dat dau khung va 24 khe thoi gian, moi khe ghép 8 bit.
Tong sd bit trong khung bang 8 bit x 24 + 1 bit = 193 bit. Tdc do bit dau ra PCM-
24 duoc tinh nhu sau:
Recwm-za = 193 bit/khung *8*10%khung/s = 1544 kbit/s

Pa khung cia PCM-24 gom 24 khung, danh s tha tu tir F1 dén F24,
nhu trén hinh 2.3. Mdi bit cia tir ma dong bo khung 001011 dugc ghép vao vi tri
bit thir nhat ciia cac khung F 4 g 15 16 20 24- CacC bit thir nhat ciia cac khung lé
truyén tir ma dong b da khung (cac bit m). Bit thir nhat cac khung F ; ¢ 19 14,15,
», 12 cac bit kiém tra s6 du chu trinh (cAc bit e; + ;). Bit tha tam cua cac khe
thoi gian trong khung F ¢ £, £15 VA Foy, truyén tin hiéu goi (A, B, C, D).

< Tox=125Us X 24 = 3 ms
Fy [ [F5 [Fa [Fs [Fs - Fe [Fo [Fro[Fu1 [F12|Fis|Fra|Fis|Fie|Fi7| Fio Fid Fod F2f F2f I
A . & b 4 A i . A ..I.. B
°1 € € €4 e €6 »
0 0 1 0 1 1
A B C D

Hinh 2.3- CAu tric da khung caa PCM-24
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2.2.GHEP KENH PDH
a.C4c tiéu chuan toc do bit
Hién nay trén thé gioi ton tai ba tiéu chuan téc do bit. D6 1a cac téc do bit theo

tiéu chuan Chau Au, tiéu chuian Bic My va tiéu chuan Nhat Ban. Cac tiéu
chuan nay duoc trinh bay dudi dang phén cap so6 can dong bo nhu hinh 2.4,

l CEPT |
E1 E2 E3 E4 Es )
2048 H‘ 8448 ><4| 34368 | x4 139264 X4 564992
kbit/s ‘ » kbit/s | » kbit/s [ > kbit/'s —® kbit/'s —_*
| ITU-T !
. ITU-T ,
 [32064 | x3 [97728 | x4 [400352 .
X/J' kbit/s > Lbit/s > kbit/s > NhatBan
1544 | x4 [6312
kbit/s B Lbit/s
44736 274176 SHUL60 .
Tl T2 X7 M hits x5 kbit's T kbit/s > Bac MY

T3 T4 T5
Hinh 2.4- Phan cép sb can dong bo
*Tiéu chuan chau Au (CEPT)

Tiéu chuan chau Au bao gém 5 muc. Toc do bit cua mac sau dugc tao
thanh bang cach ghép bdn ludng sé cia mirc ding trudc lién ké&. Muc thir nhat c6
tbc do bit 2048 Mbit/s duoc tao thanh tir thiét bi ghép kénh PCM-30 hoic tir tim
mach trung ké cua tong dai dién tir s6. Téc d6 bit cia murc thir hai 1a 8448 kbit/s,
gom ¢6 120 kénh. Mtrc thir ba c6 480 kénh va tc do bit bang 34368 kbit/s. Mirc
thr tw c6 1920 kénh va téc do bit 1a 139368 kbit/s. Bon muc nay dugc CCITT
(hién nay doi tén thanh ITU-T) chap nhan lam céc toc do bit tiéu chuan qudc té.
Mirc thtr nam c6 téc do bit bang 564992 kbit/s va bao gdm 7680 kénh.

*Tiéu chuan Bic My

Tiéu chuan Bic My gom 5 mic. Tdc do bit cia muac thir nhit bang 1544
kbit/s, dwgc hinh thanh tir thiét bi ghép kénh PCM-24 hoic tir tong dai dién tir sd
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va cd 24 kénh. Ghép bdn ludng sé mirc thir nhit dugc tée do bit mie hai 12 6312
kbit/s va gom c6 96 kénh. Muc th ba c6 téc do bit 1a 44736 kbit/s 1a két qua caa
ghép bay ludng s6 mirc hai va bao gom 672 kénh. Ba mtic nay duoc ITU-T chip
nhan 1am tiéu chuin qudc té. Murc thtr tw c6 dugc bang cach ghép sau ludng sb
muc ba, téc d6 bit bang 274176 kbit/s va bao gém 4032 kénh. Muc thir nam la
két qua cua ghép hai ludng sé mirc bon dé nhan duoc 8064 kénh va téc do bit 13
560160 kbit/s.

*Tiéu chuan Nhat Ban

Hai muc dau tién hoan toan giéng tiéu chuan Bic My. Mic thi ba duoc
hinh thanh tir ghép nam ludng sé mirc hai, duoc téc do bit 12 32064 kbit/s va 480
kénh. Ba muc dau tién ndy da duoc ITU-T chdp nhan. Ghép ba ludng sb muc ba
duoc ludng s6 mirc bon véi toe do bit bang 97728 khbit/s, 1440 kénh. Miurc cudi
ciing ghép bon ludng sé6 mizc bon dé nhan dugc 5760 kénh va téc do bit bang
400352 kbit/s.

b.Ky¥ thuat ghép kénh PDH
*So @6 khébi bo ghép kénh PDH

| | i la
. ~—fTich DH o M
Ludng nhénhi1 220 v E
' fo: fpr !
v v !
+ | Khoi so :
i |_pha ! £
! v 1 Khoi
[ xnéididu b ey
E ¥ khién chén E xen
oo — 2a|  bit
—_—> —_
Ludéng nhéanh 2 E—]
Ludng nhanh 3 — 3by
—_ 4a
Ludng nhénh 4 _ 4by)
1EEE i
Khéi
TX » TX DB

Hinh 2.5- So d6 khéi bo ghép PDH
MGdi ludng sir dung riéng mot s6 khéi nhu: bo nhé dan hdi (M,), khdi tach
déng hd (PH), khdi so pha va khéi diéu khién chén. Cac khéi dung chung
gbém c6: khéi tao xung dong bo (TXDB), khéi tao xung (TX) va khdi ghép xen
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bit.
Ludng nhanh dugc dua téi bo nhd dan hoi va dua vao khéi tach dong ho dé tao
ra tan s6 diéu khién ghi fs. Ca mdi mot xung diéu khién ghi tac dong vao M, thi
mét bit ctia ludng nhanh dugc ghi vao mot 6 nhd. Cac bit da ghi sé duoc doc lay
ra theo dong ho diéu khién doc fy; dwa vao nguyén tic mot bit didu khién doc
tac dong vao M, thi mot bit duoc lay ra. DAy bit dau ra bd nhé di vao khdi ghép.
Day xung diéu khién ghi va diéu khién doc di t6i khéi so pha. Can cir vao do
léch pha (léch thoi gian) gitta hai ddy xung ndy ma dau ra khéi so pha xuat hién
xung dwong hay am. Nhan duogc xung duong, khdi diéu khién chén phat lénh
chén duong va nhan dugc xung &m s& phét Iénh chén am. Khéi ghép xen bit tién
hanh chén xung theo lénh diéu khién. Ngoai ddy bit cia bén ludng vao con co
xung dong bo tir khdi tao xung dong bod va céc bit bao hiéu (khdng 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 duogc gisi thiéu trong céc phan sau.
Phia thu tién hanh tach kénh theo trinh tu nguoc lai véi qué trinh ghép.
Trudc tién tach xung dong bo va tach dong hd tir day bit thu dugc. Xung dong
bo l1am gdce thoi gian tach cac bit cua cac luong thanh phan, xung dong ho dugc
str dung dé diéu khién b tao xung thu. Day xung kénh cia mdi ludng duoc tach
riéng biét va cac tir ma tam bit lan luot duoc giai ma va dan tré thanh ddy xung
lugng tr nhu phia phat. Bo loc thap khoi phuc tin hiéu analog tir ddy xung luong
ta.
*Phuong phap ghéep xen bit
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Hinh 2.6- Ghép xen bit bon ludng E1 thanh ludng E2

Gia thiét ghép bdn ludng mtc 1 thanh ludng mac 2. Trude khi ghép sb
liu cac ludng, phai ghép mot xung hoic méot nhém xung dong boé khung. Sau
xung doéng bo khung 1a bit tha nhat cia ludng E,#1, bit thir nhat cta luong E,#2,
bit thir nhat cua ludng E#3, bit tha nhat cua ludng E.# 4. Tiép d6 ghép céc bit
the hai cua cac ludng vao theo trinh ty nhu ghép cac bit tha nhét. Ct tiép tuc
ghép nhu vay cho hét cac bit cia bén ludng vao trong chu ky ghép TGH. Ghép
xung dong bo khung truéc khi ghép tiép cac bit sb liéu cua bon ludng nhanh.

Bo ghép phai sip xép cac bit st lai véi nhau va con phai hinh thanh céc
bit c6 d6 rong bé hon dé trong mot chu ky ghép TGH ngoai xung dong bo va cac
bit phu khéac phai chira hét cac bit caa bén lusng nhanh. Vi vy tée do bit luong
ra ludn lubn 16n hon téc do bit tong cua bon ludng vao. Thoi han caa chu ky
ghép TGH phu thudc vao cap ghép.

Trong qua trinh ghép xen bit c6 thé xay ra truong hop truot bit. Nguyén
nhan caa hién twong nay la do ddng hd tach tir ludng vao co tan sé khéc vai tan sb
ctia dong ho noi (hinh 2.7).

Néu tan s6 dong hd noi tai bé hon tan sé xung dinh thoi chira trong ludng
vao thi mot bit trong bd nhd dan hdi duoc doc hai lan, nhung lan sau 1a doc
khéng nén giam téc do bit dau ra. Nguoc lai, néu tan s6 dong hd néi tai 16n hon
tan s6 xung dinh thoi chira trong ludng vao thi mét sé bit dugc doc thém nén lam
tang toc do bit cua ludng ra. Tang thém hodc giam sé bit dau ra bo nhd dém c6
quan hé dén truot. Trong thyuc té c6 hai dang truot, d6 1a truot diéu khién duogc
va truot khong diéu khién dugc. Truot diéu khién dugc co nghia 1a diéu khién
duoc pham vi ting hodc giam sé bit, chang han truot mot octet hoic mot khung.
Truot khong diéu khién dugc 1a do léch dinh thoi va do d6 khéng diéu khién
duoc pham vi ting hodc giam sé bit. Néu pham vi léch tan sb giita dong ho noi

tai va tan s6 luong bit vao duy tri & pham vi 10" va thn sé ldy mau bang 8 kHz thi
trugt 6 thé xay ra sau mdi quéng thoi gian 1a 34 gio. Tang thém dung luong bo
nhd dan hoi s& han ché truot khéng diéu khién dugc nhd chuyén thoi diém truot
dén khoang gitra hai khdi s6 liéu. Bién phap quan trong dé han ché truot 1a on
dinh tan s6 bo tao xung cia cac nat trong mang théng tin PDH.
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b. Tan sé déng ho ndi tai nhé hon tan sb ludng vao
Hinh 2.7- Hién tugng truot bit
*Ky¥ thuat chen trong PDH
-Khai niém

Tir hinh 2.7b biét duoc trong trudong hop tan sé (nghich dao cua chu ky)
ddng hd ndi cua bo ghép nho hon tan sb cua ludng nhanh thi mot sé bit tin bi
danh mat tai dau ra (do gan tring thoi diém xuat hién voi xung doc truéc). Vi
vay dé bao toan thdng tin cua luong nhanh, can tai tao cac bit bi mat nay cua
ludng bit dau ra bo ghép va ghép ching vao mét vi tri da quy dinh trong khung.
Hoat dong nhu vay goi la chen am.

Tréi lai, trong truong hop tan s6 dong hd nodi ciia bd ghép 16n hon tan sd
ludng nhanh nhu hinh 2.7a thi mét s6 l1an doc khong 1am giam téc do bit ludng ra.
Pé dam bao tdc do bit dinh mirc, can bd sung maot sd bit khéng mang tin va ghép
vao vi tri da quy dinh trong khung. Nhu vay goi la chen duong.

- chen duong

Bo6 ghép kénh PDH phai nhén biét duoc thoi diém co xung doc nhung khong c6
Xung dau ra bo nhé dan hoi, dong thoi phai dém duoc sb bit khong mang tin can
bd sung vao ludng ra bo nhd nay trong mot don vi thoi gian. Yéu cau tha nhét
duoc thuc hién nho khéi so pha va yéu cau thir hai do b ¢ém dam nhiém.

Dau vao khdi so pha cd ca day bit diéu khién ghi duoc tach ra tir ludng bit
thu va day bit diéu khién doc lay tir d6ng hd noi (xem hinh 2.5). Khéi so pha theo
déi mtc do léch pha (léch thoi gian) gitta day bit ghi va dy bit doc va nhan biét
quy luat bién thién nay cua léch pha dé xac nhan thoi diém thiéu bit trong ludng
ra bo nhd dan hoi. Tir hinh 2.7b cho biét léch pha giira hai ddy bit ghi va doc
giam dan tir gia tri cuc dai dén gia tri cuc tiéu va sau thoi diém dich pha cuc tiéu
dang mot chu ky cua ddy bit doc s& xuét hién thoi diém chén duong. Tai thoi
diém d6 dau ra khéi so pha c6 mot xung duong dua téi khdi diéu khién chen,
khoi nay phat lénh diéu khién chén duong. Nhan duoc Iénh chén duong, khéi
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ghép xen bit chen mot bit khdng mang tin vao vi tri quy dinh cta khung sau.
Con néu khdng chén duong thi vi tri bit chén dwong 12 bit tin.

Lénh diéu khién chén duong hodc khong chén ciing chinh 1a thong béo
chuyén téi phia thu. Nhan dwgc théng bao ndy, may thu xoa bit chén dwong
trudc khi giai ma. Lénh diéu khién chén duong trong khung chi st dung chén
duong 1a 111 dugc ghép vao khung hién tai. i véi khung str dung chén duong
va chén am thi Iénh diéu khién chén duong la 111 111. Trong do, ba bit 111
truéc dugc ghép vao khung hién tai va ba bit 111 sau ghép vao khung tiép theo.

-Chén am
Ciing nhu trudng hop chén duong, bo ghép kénh PDH phai nhan biét thoi diém
ma mot bit doc tdc dong vao bdo nhé dan héi lay ra hai bit gan tring nhau. Néu
khong c6 giai phap gi dic biét thi bit doc thém trong cip bit ndy s& bi mat va do do
méat thong tin. Vi vay mdi lan doc thém Ia mot lan xay ra chén am.Khdi so pha can
ctr vao léch pha gitra day bit ghi va day bit doc dé biét duoc thoi diém chén am. Tix
hinh 2.7b biét duoc léch pha ting dan tir gi4 tri cuc tiéu dén gia tri cuc dai. Tai
thoi diém léch pha dat gi4 tri cuc dai, mot xung &m xuat hién tai dau ra khdi so
pha, di t6i khéi diéu khién chén va khéi nay phat 1énh chén am. Nhan duogc lénh
nay, khéi ghép xen bit ghép mot bit mang thong tin cua bit doc ra sau (0 hoic 1)
vao vi tri da quy dinh trong khung tiép theo. May thu nhan duoc théng bao chén
am, tién hanh tach bit chén am dé xtr ly nhu cac bit théng tin khac. Lénh diéu
khién chén &m gém 000 000. Trong d6 ba bit 000 trudc duoc ghép vao khung hién
tai va ba bit 000 sau ghép vao khung tiép theo.

-Khéng chen
Déi v6i khung chi sir dung chén dwong, khi khdng chén thi cac bit diéu khién chén
& 000 dugc ghép vao khung hién tai; trong truong hop nay cac bit chen la cac
bit tin lay tir cac ludng nhanh. Péi véi khung st dung chén dwong va chén am
thi thi lénh diéu khién khéng chén 1a 111000, trong d6 ba bit 111 ghép vao khung
hién tai va ba bit 000 ghép vao khung tiép theo. Nhan dugc Iénh khong chén, bo
ghép cai dat bit chen duong la bit tin va bit chén &m la bit khdng mang tin.

c.Cau tric khung PDH dién hinh

*CAu triic khung bo ghép 2/8

Bo ghép nay ghép bon luong nhanh 2048 kbit/s + 50 ppm thanh ludng s mirc 2
O toc dobit 8448 kbit/s £ 30ppm. Cau trdc khung trong truong hop chi sir dung chén
duong nhu hinh 2.8

Céu triic khung bo ghép 2/8 khi sir dung chén dwong, chén &m va khéng chén
nhu hinh 2.9

40



Trong khung ghép céc bit kénh nghiép vu 32 kbit/s két ndi giira hai bo ghép dau
cudi la két qua cua diéu ché delta thich ang (ADMo). Bit thr tu trong phan khung
3 ghép bit goi chudng cua kénh dich vu. Bén bit dau tién cua cac PK2, 3, 4 ghép
c4c bit diéu khién cheén. Bit thir 5 dén bit thir 8 cuia phan khung 4 ghép bon bit chén
am. Bit tht 9 dén bit thir 12 caa phan khung 4 ghép bén bit chén duong.

<« - . Tg =848 bit=100.1 pis ' ' >
.4 ........... PKl [ ’..‘ PK2 R ....‘ PK3 I .4‘ PK4 S '
12 200 4| 208 208 a4 204

1111010000 ......... b ....... Cac bit dleu Chitn chen |
Pll v Céc bit chén duong
E)ong bo khung Bit du

Canh bdo mét déng bd khung

Hinh 2.8- Cau tric khung bo ghép 2/8 str dung chén duong va

khong chen
P Tk =1056 bit=125pus ]
.‘ ............. PK1 . ,‘1 e PK2 . piqu. PK3 . (PR PK4 . ,.
8 256 414 256 414 256 4144 252
. TR LI A A A
________ B e T
'%}_1?_0_1 i0 i= khiéncheén Cdc bit chén gém
Bongbokhung Kénh dich vu 4 32 kbit's :‘TTL. |
Du trie ff_._ | Cac b1t chén duong

it Kénh dich vuchuong
Canh bao mat dong bo Khung

Hinh 2.9- Cau trc khung bo ghép 2/8 khi sir dung chén duong, chén am va khong
chen

*Céu triic khung bo ghép 8/34
Bo ghép 8/34 c6 hai kiéu cau tric khung. Kiéu cau trdc khung thar nhat
stt dung chén duong va khdng chén. Kiéu ciu tric khung thir hai sir dung chén
dwong, chén am va khong chén. Bo ghép nay ghép bon ludng nhanh 8448 kbit/s +
30 ppm thanh ludng mirc ba 34368 kbit/s + 20 ppm. Cau tric khung khi sir dung
chén duong va khong chen nhu hinh 2.10.
Tong sb bit trong khung bang 1536 bit va dugc chia 1am 4 phan khung. Cac
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bit diéu khién chén ghép vao dau cac phan khung thir hai, thte ba va tht tu cua
khung hién tai. Cac bit chen duwong ghép vao vi tri bit thir 5 va bit thar 8 cua
PK4. Lénh diéu khién chén dwong ciia mbi ludng nhanh goém 3 bit 111 va khéng
chén 12 000. Ludng nao c6 yéu cau chén duong thi chén mot bit khéng mang tin
vao vi tri bit danh riéng cho minh tai vi tri bit tha 5 + 8 trong PK4. Khi khéng
chén thi bit chén duoc thay bang bit théng tin 13y tir ludng nhéanh ay.

Tx=1536bit=44.9 s e

€ PRU L PR2 ) PK3  pq PRA

1011 372 4 380 4 380 414 376

v v
TN “\Bitdyr trr ™~ Ui by RAM R T
1 1110 IODOO .
. Canh bao mat Céc bit chén dwong
Bong bo Lhung dong bd khung

Hinh 2.10- Cau tric khung bo ghép 8/34 st dung chén duong

Tx = 2148bit = 62,5 s

PK1 2 3
o PK2 : '..' . PK3 e
12 | 704 [4fa]a] 704 [afafala| 700
1 A E

S e Cac Bt &b Khidn chen | CﬂC bit chén duong
i : S
511.1110100000' Du,,[m,
Dongbo khung . bit‘dich vu Cic bit cién 4m

Hinh 2.11- Ciu tric khung bo ghép 8/34 khi sir dung chén dwong, chén am va
khong chén

Khung bao gom 2148 bit, ¢ thoi han 62,5 us va duoc chia 1am 3 phan
khung. Sé bit trong mdi phan khung 1a 716. Hé thdng duoc thiét ké dé ghép xen
bit 4 ludng nhanh vao céc 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 dong bo khung 111110100000 (12
bit) chiém vi tri bit 1 dén 12 ctia phan khung 1. C4c bit diéu khién chén va cac bit
dich vu chiém vi tri c4c bit 1 dén 4, 9 dén 12 trong phan khung 2 va 1 dén 4 trong
phan khung 3. Chén dwong duoc chi thi bsi tir ma 111 trong hai khung lién tiép.
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Trong khi d6 chén &m duoc chi thi bai tir ma 000 trong hai khung lién tiép. Chi
thi khéng chén gom céc bit 111 trong khung hién tai va cac bit 000 trong khung
tiép theo. Cac bit 9 dén 12 trong phan khung 3 duoc st dung dé chuyén tai c4c bit
chén am. Céc bit chén dwong chiém vj tri bit 13 dén 16 cua phan khung

3. Trong phan khung 2 c6 cac bit 5 va 6 1a cac bit caa kénh dich vu s6 ADMo 32
kbit/s, bit 7 chi thi canh bao téi bo ghép dau xa, bit 8 1a tin hiéu rung chudng cua
kénh dich vu.

*Céu tric khung bo ghép 34/140 ,
C0 hai loai cau trac khung: loai thir nhat chi s dung chen duong, loai thir hai co
ca chén duong va chén am. Cau tric khung sir dung chén dwong nhu hinh 2.11.
C6 hai phuong phap hinh thanh toc d6 bit mac 4. Phuong phép tht nhét
sir dung 4 ludng 34368 kbit/s. Phuong phap thir hai ghép truc tiép 16 ludng 8448
Kbit/s nhan duoc ludng mirc bon. Ca hai phuong phap déu sir dung chén duong.
Cau tric khung cua phuong phéap ghép tha nhat duoc thé hién tai hinh 2.12.
Khung bao gom 2928 bit, chia thanh 6 phan khung 488 bit va thoi han bang 44,9
us. Trong phan khungl, bit 1 dén 12 truyén tr ma dong bo khung
111110100000 (12 bit), bit 13 1a bit canh bao truyén toi dau xa (bangl khi c6
canh béo, bang 0 khi khéng c6 canh bao). Bit 14 dén 16 trong phan khung 1 six
dung cho quéc gia va cai dat bang 1 khi truyén qua bién gisi qudc gia. Trong
cac phan khung 2, 3, 4, 5, 6 1a cac bit diéu khién chén. Khi c6 Iénh diéu khién
chén 11111 thi chen mét bit khéng mang tin vao vi tri cac bit chén duong trong
khung sau. Khi khéng chén thi truyén 00000 va bit chén trong khung sau la bit
tin. Cac bit con lai trong cac phan khung 1a ciia bon ludng nhanh ghép xen bit.

Tx=2928 bit = 44,9 yis
S — | e . .

KA

12103 [472 | 4| 484 |4 | 484 |4| 484 |4| 484 |4 |4| 480

Vi ¥ _
SN 3 X : 7

1T UI'O'UUUHO'{ o CAacbhif dieq khied chéh T
P! Céc bit chen duong

bgn—g—b‘cﬂ{‘hﬁﬁg' 'Str dung cho qubc gia
Canh béo nat
dongbo khung
Hinh 2.12- C4u tric khung bd ghép 34/140 sir dung chén dwong

Céu tric khung bo ghép 34/140 khi st dung chén dwong va chén &m nhu hinh
2.12.
Céu tric khung nay 1a cua b ghép khi ghép 4 ludng muc 3 thanh ludng mie 4 ¢6
tbc do bit 139264 kbit/s + 15ppm. Khung c6 2176 bit, thoi han 15,625 us dugc

-

-
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chia 1am 4 phan khung 544 bit. Trong PK1, bit 1 dén bit 10 danh cho tir ma dong
bo khung 1111010000, bit 11 kénh dich vu 32 kbit/s diéu ché Delta thich ¢ng
(ADMO), bit 12 sir dung rung chudng cho kénh dich vu.

Trong PK2, 3, 4, bit 1 dén bit 4 sir dung cho diéu khién chén. Khi chén dwong ciu
trdc diéu khién chén 111 duoc truyén trong hai khung lién tiép. Trai lai, khi chén
am thi céc 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, céc bit 5 dén 8 1a cac bit chén 4am mang tin khi chén va
khéng mang tin khi khéng chén; cac bit 9 dén 12 mang tin khi khdng chén dwong
va khéng mang tin khi c6 chén duong. Cac bit con lai trong khung 1a cua 4 ludng
nhanh ghép xen bit.

< PK1 ook PRD b PR3 b PK4

Cac bit diéu khién chen o
...... . A. Cac blt i’leh Vil CﬂC blT chen d'll‘D‘I'lg
Pong b khung Cdc bit chén am'

Hinh 2.13- Cau tric khung bo ghép 34 /140 str dung chén dwong, chén am va
khdng chen

2.3.GHEP KENH SDH
a.Cac tiéu chuian ghép kénh SDH

*Tédc do bit cua SDH ‘ o
Mang SDH la mang dong bo, trong d6 moi phan tr mang st dung tin

hiéu dong bo duoc cung cap tir mot ngudn ddng hd chuan qudc gia. Theo
khuyén nghi G.707/Y.1322 thi toc d6 bit phan cap SDH c6 6 mac. Muc 0 ¢6
toc do bit 1a 51, 84 Mbit/s. Muc 1 c6 toc do bit 1a 15552 Mbit/s. Téc d¢ bit
cac mirc cao 1a boi s6 nguyén cua toc do bit mac 1. Sau muc tde 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
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Céc ludng nhanh PDH déau vao thiét bi ghép SDH duoc ITU-T chap 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.

*Quy dinh vé conteno 4o (VC)

Tin hiéu ludng nhanh PDH dwa dén thiét bi ghép SDH trong khoang thoi
gian 125 ps duoc chta trong mot hop ¢é dung lwong nhit dinh va gan nhan chi rd
trong hop chia loai tin hiéu ludng nhanh nao, hop nhu vdy goi 1a conteno 40. Co
hai loai conteno ao: conteno ao murc thép VC-11, VC-12, VC-2 va conteno ao
mtc cao VC-3, VC-4. Ngoai cac conteno ao, khuyén nghi G.707/Y.1322 con
quy dinh céc loai conteno ao két chudi nhu: VC-4-4¢, VC-4-16¢, VC-4-64c va
VC-4-256¢. Toc d6 bit tong va téc do bit tai trong cta cac conteno ao don va két
chudi duoc liét ké nhu bang 2.

Bang 2.1- Dung lugng cac VC-n

Loai VC-n | Téc @6 bit téng Téc do bit cua tai trong
VC-11 1664 160

VC-12 2240 217

VC-2 6848 6784

VC-3 48960 48384

VC-4 15033 149760

VC-4-4c 601344 599040
VC-4-16¢ 2405376 239616
VC-4-64c 9621504 958464
VC-4-256¢ 38486016 38338560

*Quy dinh vé& duong, tuyén va doan
Khi tim hiéu thiét bi cling nhu ciu trdc va hoat dong ctia mang SDH c6 lién quan
dén khai niém vé duong, tuyén va doan nhu biéu thi trén hinh 2.14, vi vay trong
muc nay trinh bay cac quy dinh do.
-Boan (section)

Co hai loai doan, d6 la doan ghép va doan lap. Poan ghép la mdi truong
truyén dan giita hai tram ghép kénh ké tiép nhau, trong d6 mét tram tao ra tin hiéu
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STM-N va tram kia két cudi tin hiéu STM-N nay. Poan lip 1a b phan truyén dan
gitta hai tram lap ké tiép nhau, hoic gitra tram lap va tram ghép kénh ké tiép.
-Tuyén (Path)

Tuyén 13 bo phan truyén dan duogc tinh tir diém nhap vao maét tin hiéu duoc
hinh thanh boi conteno a0 (VC) dén diém tach ra chinh tin hiéu dy. C6 hai loai
tuyén, do 1a tuyén muc thap lién quan dén tin hiéu VC-11, VC-12, VC-2 va tuyén
mtrc cao lién quan dén tin hiéu VC-3 va VC-4.

-Puong (Line) 12 tap hop cia tat ca cic tuyén cta hé théng dé truyén dan
thong subt tin hiéu STM-N.

Duong (STM-N) Doan ghép |

B
_ REG REG M Tuféﬂ \IUE
A TR
Boan lip Tuyen T Tuyén (VC)

Hinh 2.14- M@ hinh xac dinh dudng, doan va tuyén

Doan lap

b.So @6 khdi ghép céc luong PDH vao khung STM-N

*So d6 khdi bo ghép kénh SDH

%N x|

STM-N “—[ AUG

139,264
Mbit/s

C-4

| AU [ Ve

2L TU3 ] e «—k
‘ 3] #4736 Mbit's
STM-0 [ AU-3 4—| VC3 34,368 Mbit's
2 — VC2 1 c2 | 6312 Mbit's
ﬂ—ﬂ— .12 | 2048 Mbit's
Chi thich- ®,
_ _ ) TU.11‘—“\'C-1+— C.11 | 1544 Mbit's
Xu le-' con tro

——— Duong ghép céc luongnhanh PDH chau Au
N=1.4 16,64 v 32256

Hinh 2.15- So d6 khdi thiét bi ghép kénh SDH
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*Chirc nang céc khoi ‘ i ,
Pau vao bo ghép la cac luong nhanh PDH cua chdu Au va Bac My. Cac
khdi cua thiét bi ghép dwgc phan thanh cac nhém C-n, VC-n, TU-n, TUG-n,
AU-n, AUG va STM-N. Chirc ning cua cac khdi trong cac nhém nay 1a:

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

Mirc 1 cua Bic My ky hiéu C-11 va caa chau Au ky hiéu C-12. Cac mirc
con lai c6 mot chir sb. C-n ¢ chirc ning sip xép ludng nhanh PDH tuong tng,
don thém céc byte khdng mang tin cho du sé byte dinh mirc caa khung chuén C-
n.

(2) VC-n: conteno a0 muc n.

VC-n ¢6 chtic nang sip xép tin hiéu C-n, chén thém bit d& chuyén ludng
vao can dong bo thanh luong ra dong bo, bo sung cac byte mao dau tuyén (VC-n
POH).

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

Con tr6 khéi nhanh c6 chiic ning déng chinh téc do bit va téc 6 khung tin
hiéu ghép VC- n muc thap cho phi hop véi toc do bit ciing nhu téc ¢ khung cua
tin hiéu VC-n mic cao hon.

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

Nhom khdi nhanh ghép xen byte cac tin hiéu TU-n mic thap thanh khung
chuan TUG-2 hoic ghép cac tin hiéu TUG-2 thanh khung chuan TUG-3. Ciing
c6 thé sap xép tin hiéu TU-3 thanh khung TUG-3.

(5) AU-n: con tr khéi quan Iy mic n (n =3, 4).

Con tro khoi quan ly dong chinh toc do bit va toc do khung cua tin hiéu
ghép VC-3 hoic VC-4 cho phi hop vai toe do bit va tdc d6 khung cua tin hiéu
AUG.

(6) STM-N: modun truyeén dan dong bo mire N (N = 1, 4, 16, 64 va 256).

STM-N ghép xen byte N tin hiéu AUG, mao dau doan va con tro khoi quan ly
AU-n thanh khung STM-N.

C. Qua trinh ghép cac ludng nhanh PDH vao khung STM-1

Trong SDH, khung cua tat ca cac mic ghép déu c6 9 hang va thoi han 1a 125 ps,
s6 cot nhiéu hay it 1a phu thudc vao dung leong byte trong khung nhiéu hay it
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270 cgt

A A

9ct ., 261 cot s
RSOH T
AL-4 PTR Tai trong 9 hang

MSOH l

Hinh 2.16- CAu tric khung STM-1

Khung STM-1 ¢6 9 hang x 270 cot. Khai niém cot dong nhat véi khai niém
byte (8 bit). Khung bao gom 4 phan: mao dau doan lip (RSOH) chiém 3 hang va
9 cot, mao dau doan ghép (MSOH) chiém 5 hang va 9 cot. Con tré AU-4, ky hiéu
la AU-4 PTR ghép vao hang 4, cot 1 dén cot 9. Phan tai trong danh dé ghép tin hiéu
VC-4 c06 261 cot va 9 hang.

Tong s6 byte trong khung STM-1 = 270 byte x 9 = 2430 byte.

Téc do bit truyén cua khung STM-1: STM-1 = 8 bit / byte x2430 byte
/khung x 8.103 khung/s = 155,52 Mbit/s. B4y chinh la téc d6 bit mirc 1 ciia SDH.

Mubn tao thanh khung STM-1 ¢ thé &p dung mét sé phuong phap sau day:

(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 luong nhanh 2,048 Mbit/s;
(5) Ghép 2 ludng nhanh 34,368 Mbit/s va 21 ludng nhéanh 2,048 Mbit/s.

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

Truéc hét khdi C-4 chuyén doi ma ba muc caa ludng nhanh thanh méa hai
muc va chuyén giao cho khdi VC-4. Bé c6 thé bién ludng nhanh can dong bod
thanh ludng dong b theo dong ho cua thiét bi SDH, khdi VC-4 can tién hanh
chén &m. Cot thir nhat cua khung VC-4 ghép 9 byte VC-POH, con lai 260 cot
duoc chia thanh 20 khéi, mdi khdi 13 byte nhu biéu thi trén hinh 2.18.

Mbi hang cia khung VC-4 c6 260 byte nhu hinh 2.18b, ghép céc loai bit

nhu sau: ‘ ‘ 7

130 bit don khdng mang tin (R); 10 bit mao dau (O); 5 bit dicu khién chen (C); 1
bit chén S; va (241 byte + 6 bit) tin 1.

S6 lwong byte | ma ludng nhanh 139,264 Mbit/s cung cap cho khung VC-4

trong thoi han 125 ps dugc xac dinh nhu sau:
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Bg, = 139264.10° bit : 8 bit : 8.10° = 2176 byte
S byte tin | d3 sdp xép b dinh trong khung VC-4 Ia:
B, = (241 byte + 6 bit) x 9 = 2169 byte + 6 byte + 6 bit = 2175 byte + 6 bit.
So sanh céc bicu thirc (2.3) va (2.4) thay rang ludng nhanh E4 cung cap cho khung
VC-4 nhiéu hon 2 bit I so v&i s6 lugng bit | ghép ¢o dinh trong khung nay.Vi vay
phai tien hanh chén bit va day la chén am. 2 bit chen am nay dugc chen vao 2
hang cua khung VC-4. Hang nao can cheén thi Iénh di¢u khién chén am duoc cai dat
trong 5 bit dicu khien CCCCC = 11111 va bit chén S cua cua dong dé trong
khung sau la bit tin I. Dong nao khdng chen thi c6 Iénh di¢u khién CCCCC =
00000 va bit S la bit @n khéng mang tin.
(2)Ghép khung VC-4 vao khung STM-1 ‘
Sau khi da sap xép khung VC-4 thi khung nay dugc ghép vao phan tai
trong cua khung STM-1 nhu hinh 2.18a. Khbi STM-1 ghép thém céc byte mao
dau SOH va céc byte con tro AU-4 dé hinh thanh khung STM-1 hoan chinh.

STM-1
RSOH |1 byte  20Kkhéi 13 byte
PTR I
B3
MSOH c2 .
Gl 9 hang
B2
H4
a) F3
K3
™1 v

T—VC-Jf POH L 13 byte

— 1 1 12byte,
‘POI—I‘T\Y‘ 961 |X‘ 961 |Y| 861 ‘Y‘ 861 ‘Y‘ 861 |

 J

w  xlsst [x[ ser [v] _9_6_1____I_;_[__9_6_1____|_j~_l__%6_1___,\.
(Y] se1 || et | v| ser | x| se1 || ver |
G —————— e
‘1‘96[ |&‘96I |\| 961 ‘&‘96[ ‘2‘961 |
Chn thich: I bit tin W=IIIIIIII

O-mioddu X =CRRRRROO
C-didukhiénchén Y =RRRRRRRR
- bit chén Z=IIIIIISR

R- bit don

Hinh 2.17- Sip xép ludng nhanh 139,264 Mbit/s vao VC-4

*Sap xép ludng nhénh 34,368 Mbit/s vao khung STM-1 o
(1) Sap x&p luong nhanh 34,368 Mbit/s vao khung VC- Qué trinh sap xép

duoc thé hién tai hinh 2.18.
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Truéc hét mdi khdi C-3 chuyén ddi tin hiéu xung ba mac 34,368 Mbit/s thanh
hai mtc va chuyén giao cho khéi VC-3. Khéi VC-3 chuyén luong nhanh can
ddng bo 34,368 Mbit/s thanh ludng ddng bd bang cach sir dung chén dwong va
chén am. Khung VC-3 c6 85 cot x 9 hang, trong d6 cot dau tién 1a VC-3 POH ¢c6
cau tric nhu VC-4 POH. Chia khung VVC-3 thanh 3 phan khung T1, T2 va T3,
mdi phan khung chiém 3 hang nhu hinh 2.19a va duoc cu thé ho nhu hinh 2.19b.
Trong moi phan khung c6:

(71 byte + 5 bit) don co dinh R; 5 bit C1 va 5 bit C2; mét bit S1 va mot bit
S2; (178 byte+ 7 bit) tin I. ,

So byte khi toc d6 luong nhanh E3 dat dinh mace 34,368 Mbit/s cung cap
cho mét phan khung la:

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

Trong thoi gian toc d6 luong nhanh E3 dat dinh muc thi S1 la bit don, S2 la
bit 1 va C1C1C1C1C1= 00000, C2C2C2C2C2 = 00000.

71 1
B3 Tl 3 hang
C2 +
G] nq )
F2 T2 3 hang
H4 v
F3 L
K3 T3 3 hang
N1
T—VC‘-SPOH a)
1 1 ) 39 o=l 1 X‘SI i 1 3+8] 1 1 1 w8l i i 1 1 i 1
uélx 1 M X~=EI [ M e M X XI 1 [\ EIX=EI Ve I
-<1>< V. i X-SI OV BV Bl V. S Y x X.-I 1 M iV i 1\V/ QT S|V BV Y. S
Chu thich L
M I e S i
- r L}
Iblttlﬂ.Rble(:)Il. II\I\I\I\I\I\I\?}I ” LI TTTTITN ] I‘
S1bit chén thit nhat, S2 bit chén thy hai [T

C1 dieukhién bit $1, C2 diéu khién bit $2
Hinh 2.18- Sap xép ludng nhanh 34,368 Mbit/s vao khung VC-
-Chén am ,
Khi toc do ludng nhanh ting 30 ppm thi so bit ting thém trong moi

phan khung 1a: by, = 34368. 10° bit x 30. 10/ 8. 10°/3 = 0,4 bit

CO nghia la ctr sau 5 phan khung tang thém 2 bit 1. Khi d& c6 Iénh
ClCiCicCic1=11111
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dé chuyén bit chén am S1 cia hai phan khung sau tir bit don thanh bit I va
C2C2C2C2C2 = 00000 dé cAc bit S2 giit nguyen trang théi bit I.

-Chen duong , ‘
Chen duong xay ra trong truong hop toc do bit cua luong nhanh giam
30 ppm, nghia la trong mdi phan khung giam 0,4 bit va sau 5 phan khung
giam 2 bit. Khi d6 c6 chi thi chén C1C1C1C1C1= 00000 dé céc bit S1 trong
hai phan khung sau gitr nguyén trang thai la cac bit ¢on, con C2C2C2C2C2 =
11111 dé chuyén céc bit | tai bit chén duong S2 cua 2 phan khung sau thanh
cac bit don.

(2)Ghép 3 khung TU-3 vao VC-4
Trinh tu ghép 3 khung TUG-3 vao khung VC-4 nhu hinh 2.19.

Khung TUG-3 c6 86 cot va 3 TUG-3 c6 258 cot. Trong khi do, khung VC-4 ¢6
261 cot. Vi vay phai don 18 byte ¢ dinh vao cot thir hai va tha 3 cia khung VC-
4. Tir cot thir 4 dén cot thir 261 danh dé ghép 3 khung TUG-3. Qua trinh ghép xen
byte da dat cac byte trong cung mét khung TUG-3 vao mét cot cua khung VC-4.
Do d6 tao thanh céc cot A, B, C.

TUG-3 TUG-3 TUG-3
(&) (B) ©
1 86— -1 86, ----"1 86
1 = —=T T Tl
1 e T ) 3|
s|s|alBlclalB|c A B |C

Bon
VC-4 POH

Hinh 2.19- Ghép 3 khung TUG-3 vao khung VC-4

(3)Ghép 3 VC-3 vao khung STM-1

Trinh ty ghép 3 khung VC-3 vao khung STM-1 nhu hinh 2.20.
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FEE20OH
STI-1 AUT-4PTR .
Py el 2 hang
LISOH l
ATG AlT-4 PTR
& V-4
HEox F5+53 =26l oot
HITHIT THIT
HITHI | HY
P HSTHS THS
e | 3 =RC-3
o]
& HIE[E| 5 s 3
= -——— 256 cot
HT
HE
TUG-3 — .
" WC-3
]
22 oot —_—
P T
= ] 9 han
VC-3 =
< H -3

Hinh 2.20- Ghép 3 VC-3 vao khung STM-1

Khung C-3 c6 84 cot x 9 hang. VC-3 bao gom C-3 va VC-3 POH, vi vay
khung VC-3 ¢6 85 cot x 9 hang. Khoi TU-3 ghép cac byte H1 H2 H3 cia TU-3
PTR vao dau cot thir nhat cua khung TU-3.
Khéi TUG-3 don 6 byte S tao thanh khung TUG-3 c6 86 cot x 9 hang. Ba
khung TUG-3 ghép vao khung VC-4. Vi 3 khung TUG-3 chi c6 258 c6t, nén
khdi VC-4 don thém 18 byte S vao cot thir hai va tht ba, ghép 9 byte VC-4 POH
tao thanh khung VC-4 c6 261 cot x 9 dong. Khung AU-4 va AUG gidng nhau,
gom khung VC-4 va 9 byte AU-4 PTR. Cubi cuing, khung AUG ghép vao khung

STM-1.

d.Vai tro va hoat dgng cia con tré trong SDH

*\/i tri, chirc nang va CAu tao cua con tro

(1)Vi tri caa con tro

-AU- 3 PTR va AU- 4 PTR
Hai loai con tro nay lién quan dén khung AUG. Vi vay 9 byte con tro AU-3

hodc 9 byte con tro AU-4 ghép vao dong thir tu thude cot 1 dén cot 9 cua khung

AUG (hinh 2.21).
-TU-3PTR
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Con tré TU-3 lién quan dén truong hop ghép 3 ludng nhanh E3 vao khung
VC-4. Vi vay c6 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 thir ba ghép vao cot 6 cua khung VC-4.

-TU-12PTR ‘

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

(2)Churc nang cuaa con tro , ’

CO ba loai con tro: con tré khoi quan ly AU-4, con tro khoi nhanh muc
cao TU-3, va con tré khbi nhanh murc thip TU-12. Con tré6 AU-4 duoc st dung
dé dong chinh vi tri khung VC-3 hoic VC-4 trong khung AUG thdng qua Vviéc
chi thi dia chi byte J1 cia VC-3 hoac VC-4 trong khung AUG. Con tro TU-3 c6
chac nang dong chinh vi tri cac khung VC-3 trong khung VC-4 théng qua viéc
chi thi dia chi byte J1 cua VC-3 trong khung VC-4. Con tr6 TU-12 c0 chirc nang
d6ng chinh vi tri da khung VC-12 trong da khung TU-12 théng qua viéc chi thi
dia chi byte V5 cua da khung VC-12 trong da khung TU-12.

(3)Céu tao cua con tro
-Con tr6 AU-3, AU-4 va TU-3

3 byte chen am

| L D
HI|Y | Y|{H2[ "] 1"|H3|H3|H3 [ +—3 byte chén duong
.YTZIOUISSII
H1 x H A U=1111111
NININ|N[S|S|I |DfI |D|I|D|I (D|I (D H1 =NNNNSSID

— 10 bit gia 11 con tro — H2 =IDIDIDID

Hinh 2.21. C4u tao cua con tro AU-3,AU-4
Chtic ning cua cac byte AU-4 PTR: Y va "1" 1a cac byte c6 ciu trdc ¢o dinh; HI,
H2 va H3 la cé4c byte dic trung cho hoat dong cua con tro: 4 bit NNNN 14 co sb
liéu mai NDF, SS chi thi loai con tro (AU-3 PTR, AU-4 PTR va TU-3 PTR déu c6
SS = 10), 5 bit D dao gia tri khi chen am va 5 bit | dao gia tri khi chén duong.
Binh thuong 3 byte H3 khdng mang thong tin, khi chén am céc byte H3 bi x04 dé
ghép vao d6 3 byte tai trong cua cac ludong nhanh. Ba byte lién sau H3 1 vi tri
chén dwong. Chén &m va chén duong s& dugc trinh bay trong phan sau.
Con tro TU-3 chi ¢6 cac byte H1, H2 va H3 gidng H1, H2 va H3 cua AU-3/AU-4
PTR.

-Con tro TU-12
Con tro TU-12 gom cac byte V1, V2 va V3 tuong duong véi H1, H2 va H3 cua

cac con tro AU-3 va AU-4. Trong d6 V3 la byte chén am. Byte 35 la byte chén
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duong.
-Co s6 lieu méi

Bit 1 dén bit 4 (N bit) trong con tré mang NDF, cho phép gia tri con tré thay ddi
néu su thay doi dé 1a do tai trong thay d6i. Hoat dong binh thudng duoc chi thi
boi tir ma 0110 trong 4 bit N. Co sb liéu méi NDF duoc chi thi bai dao gia tri 4
bit N thanh 1001. NDF duoc dién giai la c¢6 kha ning khi c6 téi thiéu 3 bit phu
hop véi mau 1001. NDF duoc dién giai 1a khdng c6 kha ning khi cé téi thiéu 3
bit phtl hop véi mau 0110.

*Hoat dong cua con
‘ tré
(1)M¢ dau

Do tan s6 dong ho caa hé thong PDH khéng 6n dinh, dan dén toc do bit
ludng nhanh PDH thay d6i. Vi vay phai st dung chén bit dé hiéu chinh téc d6 bit
cua cac ludng nhanh cho phl hop voi toe do bit cia dong ho thiét bi SDH. Viéc
chén bit 1a hoan toan tu dong va khong lién quan gi dén hoat dong cua con tro.
Tuy nhién, tan s6 dong ho cua cac hé thong SDH ciing khong khép nhau mot
cach ly tuéng. Do d6 khi tao khung tin hiéu mirc cao tir cac khung tin hiéu muac
thip hon can sir dung chén byte dé hiéu chinh tdc d6 bit va toc d6 khung cua cac
tin hiéu dau vao khéi ghép. Hoat dong chén duoc thuc hién dudi sy gidm sat cua
con tro.

(2)Gia tri con tro

Byte dau tién (J1) caa tin hiéu VC duoc dat vao vi tri nao trong khung
ghép 1a phu thudc vao thoi diém dén cia nd va J1 cach con tré bao nhiéu nhom
byte thi gia tri con tré bing bay nhiéu. Khoang cach d6 duoc chi thi trong 10 bit
gi4 tri con tré. S6 gia tri c6 kha niang cua mdi con tré bing 210 = 1024, Trong
thue té, phu thude vao kich ¢& caa khung ghép nén pham vi chi thi caa 10 bit gia
tri con tro bé hon s gia tri c6 kha nang. Sé luong gia tri thuc té caa cac khung
ghép dugc xac dinh dua vao sé dia chi cac nhom byte trong khung ghép.

(3)Quy tic tao lap con tro o
Khi hoat dong binh thuong, con tré chi thi vi tri bat dau caa VC-4 trong
khung AUG, hoic vi tri bat dau caa VC-3 trong khung VC-4, hoic vi tri bt dau
cua da khung VC-12 trong da khung TU-12. Tai thoi diém d¢6 NDF = 0110.
Gid tri con tro chi c6 thé thay doi theo cac hoat dong dudi day:
Néu c6 yéu cau chén dwong thi gia tri con tré hién tai dwoc truyén di sau khi da
dao céc bit 1 va tiép theo 1a chén cac byte khong mang thdng tin vao vi tri cac byte
chén duong. Gi4 tri con tro trong khung tiép theo ting mot don vi. Néu gié tri
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con tro trong khung truéc khi chen duong dat cuc dai thi gia tri con tré trong
khung sau chén dwong bang zero. Sau khi chén duong gi4 tri con tré khong dugc
ting hodc giam tdi thiéu trong ba khung lién tiép.

« Néu cd y&u cau chén am thi gi tri con tro hién tai duoc gui di sau khi
da dao céc bit D va tiép theo 1a chén cac byte théng tin vao vi tri cac byte chén
am. Gia trj con tro trong khung sau chén &m giam mot don vi. Néu gia tri con tro
truéc khi chén am bang zero thi con tro sau chén am cai dit téi gia tri cuc dai.
Sau khung chén am, téi thiéu trong ba khung lién tiép gia tri con tré khong
dugc thay doi.

- Néu su dong chinh VC-n thay dbi vi ly do khéc véi quy tic tao lap con
tro thi gia tri mai cua con tro duoc guri di va kém theo NDF = 1001. NDF chi
xudt hién trong khung dau tién chira gié tri mai cua con tro.

(4)Dién giai con tro tai phia thu
Tom tat quy tic dién giai con tro:

- Khi hoat dong binh thuong, con tro chi thi diém bat dau cua VC-4 trong
khung AUG, hoac cua khung VC-3 trong khung VC-4, hoac cua da khung VC-12
trong da khung TU-12.

- Su thay d6i bat ky cua gia tri hién tai cua con tré déu duoc bo qua, trir
truong hop gia tri méi pht hop thu duoc trong ba khung lién tiép hoic théng béo
vé nodi dung theo quy tic tao lap con tro.

- Néu dao da s6 cac bit | cua 10 bit gié tri con trd, d6 1a chi thi chén duong.
Gid trj con tro tiép theo s& ting mot don vi.

- Néu da s céc bit D cua tir ma con tré dao gia tri, d6 1a chi thi chén am.
Gid tri con tro tiép theo s& giam mot don vi.

- Néu NDF duoc dién giai 12 c6 kha niang thi gia tri con tro lGc d6 s&
dugc thay thé boi mot gia tri mai khéc, trir khi méay thu dang trong trang thai mat
con tro.

(5)Panh dia chi cac byte va cac nhdm byte

- Banh dia chi cdc nhom byte trong khung AUG
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261 cot B
522 608
609 695
696 782
AUAPTR | O 86
87 1739 hang
174 260
261 347
343 434
435 521
522 60§
609 695
696 782
[AUAPTR[0 86
27 173

Hinh 2.22- Banh dia chi cac nhém byte trong khung AUG
Tong s6 nhém 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 nhém ba byte
Cuoi cung mang
dia chi 782 dit cudi hang thir ba cia khung tiép theo. Pham vi chi thi cia AU-4 PTR
=0+782.
- Banh dia chi cac nhom byte trong khung VC-4

255 ¢t *

H1|H1|H1|585 679

H2(HzZ | H2|680 764

H3(H3|H3|0 84

P 85 169
© e 254|9 hang
H|S|S 255 339 B

340 424

SIS LSS 509

510 594

H1|H1|H1|595 679

HZ|H2Z | H2|680 764

H3|H3 H3 |0 84

Hinh 2.23- Banh dia chi cac nhém byte trong khung VC-4
Tong s6 nhdm 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 dat ngay sau H3. Nhom ba byte
Cudi cung mang
dia chi 764 dit cudi hang thir hai cua khung VC-4 tiép theo. Pham vi chi thi cia
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TU-3PTR= 0 +764.

103136 byte

v3 le—— Byte chen am
35le—— Byte chén duong

69
V4

70

104 500 us

Hinh 2.24- banh dia chi cac byte trong da khung TU-12
Trong da khung TU-12 ¢ 140 byte danh dé ghép da khung VC-12. Mdi
byte mang mot
dia chi va duoc danh so tir 0 dén 139. Byte mang dia chi O dat ngay sau byte thi
hai ciia con tro TU-12, d6 la V2 va byte cudi cung mang dia chi 139 dat cudi
khung TU-12 thtr nhét (khung c6 byte con tré VV1). Pham vi chi thi cua TU-12 PTR
=0+ 139.
(6)Hoat dong cua con tré AU-4 khi chén duong

- Nguyén nhéan

Khi tdc do khung (sé khung /s) ciia khung ghép AUG nhanh hon tc do
khung VC-4 thi khéi AUG tiép nhan khdng du sé byte dinh muc tir khung VC-
4. Vi vay phai chén thém mét sb byte khdng mang tin vao khung AUG.

- Hoat dong

Theo khuyén nghi cia ITU-T trong ba khung lién tiép gié tri con tré khong
duoc thay doi. Vi vay xét mot da khung AUG nhu hinh 2.25,
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/ / Gid tri con ftro (n) i
H1. H2. H3H3H3 | Bt ddu VC-4
Ehung 1
|n-1 n | n | n|n—ll ——————————————
125 s
/ / Gid tri con ftro (n) i
H1_H2 H3H3H3 | Bat ddu VC-4
Ehung 2
lndnln|npq
i | 250 s
/7 Gigui cof w6 (@0 5 bit I |
HI.H2 _H3H3HI 3 | Bdt ddu VC4
_____ L Ehung 3
EN B R D e ——
Babyte chen dwvong |
: 375 ps
/ / (7la trl conftro (n+t1) i
Hi H. H3iH3HS3 1Bart dau VC-4
I Ehung 4
[p-fn [n|np .
| 500 s

Hinh 2. 25- Hoat dong ctia AU-4 PTR khi chén duong

Trong khung tht nhat khong chén dwong nén byte dau tién cia khung
VC-4 (byte J1) ghép vao vi tri dau nhém byte n. Byte J1 cua VC-4 cach H3 cia
con trd n nhdm byte, vi vay gia tri cua con tro AU-4 bang n.

Trong khung thir hai ciing khdng chén duong nén hoan toan giong khung thir nhat.

Trong khung thir ba c6 chen duong. Con tré dao 5 bit I, ngay sau do chen
3 byte khdong mang tin vao sau H3, tirc la chén vao vi tri nhdm byte mang dia
chi 0. Thong béo chén duong (d4o 5 bit I) truyén dén phia thu dé may thu xoa cac
byte chén dwong. 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 ciia VC-4 duoc ghép vao vi tri dau
nhom byte (n +1).

Trong khung thir tw khéng chén duong nén J1 dugc dit tai vi tri dau nhom
byte (n+1) va do d6 gia tri con tro bang (n+1). Tém lai sau khi chén dwong gia tri
con tré tang thém 1.

(7)Hoat dong cua con tr6 AU-4 khi chen &m

- Nguyén nhéan
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Trong truong hop toc d6 khung ghép AUG cham hon téc d6 khung VC-4
thi khéi AUG tiép nhan cac byte tai trong VC-4 vuot sé luong byte dinh mic.
Cac byte vuot nay s& khdng con chd dé ghép ching néu khong cd bién phap gi
dic biét. Bé khdng lam mat thong tin, phai tién hanh xoa cac byte H3 cua con
tro AU-4 va ghép vao do ba byte tai trong cia khung VC-4. Bay chinh la hoat
dong chéen am.

- Hoat dong
Tién hanh xét mot da khung AUG tai hinh 2.26.
/ / (na tn conftro (n) :
H1..H2..H3 H3IH32 ‘Bét diu VC-4
- Khung 1
||'|-]l n | n [ n [”"‘1 --------------
125 ns
/ / (G4 tr contro (n)
H1..H2..H3 H3 H3 1Bt dhu VC-4 K N
. ung X
||-|_]l n | n | r [I'I"" ——————————————
250 ps
/’ / Gia Mffcon tra (dao 5 bit D)
Hi.H2.. T \ Bt ddu VC—4 Khung 3
N DO ——— |
i 375 ps
/ / (314 tri con [L'i[] m=17%
Hl..H2 #H3 H3 H3| . ..
! Bat ddu WC-4 Khung 4
\I‘l;jln-in—ll n | n | n |”“‘- ——————————————
i 500 ps

Hinh 2.26- Hoat dong cua AU-4 PTR khi chén am

Trong khung thir nhat khéng chén am. J1 cia VC-4 ghép vao dau nhom
byte n, gia tri con tro bang n.
Trong khung th hai ciing khdng chen am nén gia tri con tro van bang n. Trong
khung tht ba c6 chen am. Trudc hét AU-4 PTR dao 5 bit D va ngay sau do xoa 3
byte H3 dé ghép vao do 3 byte tai trong cua VC-4. Théng tin dao 5 bit D duoc

truyén dén may thu dé may thu tach 3 byte chén am xir Iy nhu nhitng byte tin
khac. Vi 3 byte tai trong ghép vao vi tri 3 byte H3 nén tai trong

da lui sang trai mot nhom byte. J1 cua VC-4 ghép vao dau nhém byte (n-1).
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Trong khung thir tw khong chén &m nén J1 van ghép vao dau nhém byte
(n-1). Khoang cach tir H3 dén J1 giam mot nhom byte so véi khung khéng chén
am. Vi vay gia tri con tro trong khung nay bing (n-1). Nghia 1a gia tri con tro
AU-4 trong khung sau khung chén am giam di 1 va bang (n-1).

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

Con tré TU-3 lién quan dén truong hop ghép 3 khung VC-3 vao khung
VC-4. Do d6 trong khung VC-4 c6 3 con tré TU-3. Cac con tré nay hoat dong
doc lap v6i nhau. VC-3 nao can chén thi con tré TU-3 giam sat VC-3 4y hoat
dong dong chinh.

- Nguyén nhéan

Trong truong hop tée d6 khung VC-4 nhanh hon téc do khung VC-3 thi khung
VC-4 tiép nhan cac byte tai trong cta cac khung VC-3 khéng du sb luong byte
dinh muac. Vi vay phai chén thém mot s6 byte khdng mang tin vao khung VC-4.
D6 chinh la hoat dong chén duong.

- Hoat dong

Xét mot da khung VC-4 nhu hinh 2.27
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i
HIH]H] L Giad i con wd (n)
1Y 1| H2 |
P H{Hi Hj | Bitdiu VC-321
D55 ' Ehung !l
H n-l n | n | n|n—1| __________________________________
5155 .
l
; 125 ps
HIHIH] E Gidtri con wd (m)
HY| 12 H2 :
- = ! - B
P H3 Hi Hj \Bat ddu VC-3#1
D55 ! Ehung 2
H |r1-1 n|n| n|n—1| __________________________________
5155
i
' . 250 ys
HIHIHY  Giaticonto{dao cacbitD)
I_'f"l H2 H?2 ) I . . - ot
i Bvte chén deong cua VC-3%1
P HiEjag < | L
olsls = \ Batdau VC-3=1 Khung 3
H |r1-1|n|n|nn—1| __________________________________
s|s|s ,
i
I
| 375 ps
HIBIHL  Gia ticon oo (h+1)
HHH) i
P ZEPZERE | Bitdiu VC-351
o5 s :f,-f Ehung4
H |r1-1|n|n|nn—1| __________________________________
5155 .
i
E 500 ps

Hinh 2.27- Hoat dong cia TU-3 PTR # 1 khi chen duong

Gia thiét luong nhanh VC-3 thir nhat (ky hiéu VC-3 # 1) can chen.

Khung thir nhat khéng c6 yéu cau chen duwong. Byte J1 cua khung VC-3
#1 ghép vao byte dau tién ciia nhom byte n. Byte dau tién nay cia khung VC-3 #1
cach byte H3 cua TU-3 PTR #1 n nhém byte. Vi vay gia tri con tro bang n.

Khung thir hai khong yéu cau chén. J1 caa VC-3 #1 van ghép vao vi tri
byte thir nhat ciia nhdm byte n. Gia trj con tré TU-3 #1 bang n.

Khung thir ba ¢6 yéu cau chén dwong. Con tré6 TU-3 #1 dao 5 bit 1, chén
vao vi tri thir nhat caa nhém byte mang dia chi 0 mot byte khéng mang tin. Tai
trong cua VC-3 #1 lui sang bén phai mot nhom byte va cach H3 caa minh (n+1)
nhém byte.

Trong khung tiép theo khung chén duong khong xay ra chén. J1 cua VC-3
#1 duoc dit tai vi tri byte tha nhat cia nhom byte (n+1). Gia tri cua TU-3 #1
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bang (n+1), tic 1a ting thém 1 so véi gia tri con trd cua khung khdng chén
duong.
(9)Hoat d@ong cua con tro TU-3 khi chén am

HIHIHL tri con wod (m) |
EREEER :
P H3|H3|H3 \ Bitdau VC-3 £1
Ol5 |5 e Ehung 1
H |11—1|n—1|n-1 n | n | n | .................
s|s| d -
i
]
| 125 Us
HIHLHDL 5 tri con o () |
2ol H2 i
P HiH3I H3 | Batdin VC-3 £1
Ol5 |5 ' EKhung 2
H |11—1|n—1|n—1 n | n | n | .................
s|s|s ,
i
]
. : 250 us
HIHIHL 5 4 don v (dao 5 bit D)
EiEzEe i
P | HIH BV ChenEm gy giu vie-3 £1
Q5|5 L Ehung 3
H n—lln-lln-1| n | n | n | _________________
s|s|s
i
| 375 ps
HIHIHL =55 4 don tré (n-1)
Ho|H2 H2 |
P T N
H3 H3 HS Batdan WiC-3 =1
gs|s 31_*: = Khung 4
H n—lln-lln-1| n | n | n | _________________
slsls ,
1
E 500 s

Hinh 2.28- Hoat dong cua TU-3 PTR thir nhat khi chén am
Hai khung dau khong c6 yéu cau chén duong. J1 cia VC-3 #1 ghép vao
vi tri byte dau tién cua nhém byte mang dia chi n. Gia trj cia TU-3 PTR #1 bang n.
Khung thir ba c6 yéu cau chén am. TU-3 PTR #1 dao céc bit D, xo04
byte H3 cuia TU-3 PTR #1 va ghép vao do mot byte tai trong cua VC-3 #1.
Théng tin dao 5 bit D chuyén dén phia thu dé may thu tach byte | tai vi tri H3
cia TU-3 PTR #1 xu ly nhu nhitng byte tin khac. Tai trong cia VC-3 #1 dich
sang trai mot nhdm byte. J1 cua 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 chén
Xét da khung VC-12 va da khung TU-12:

V5 cua VC-12 POH ghép vao byte n cua da khung TU-12. Gia tri cua TU-
12 PTR trong da khung nay chinh la khoang céch tinh theo byte ké tir V5 dén byte
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V2 ctia TU-12 PTR béng n.

- Hoat dong chén duong ,
Khi toc do da khung TU-12 nhanh hon toc d6 da khung VC-12 thi da

khung TU-12 tiép nhan céc byte tir da khung VC-12 thap hon dinh muc. Vi vay
phai chén thém byte khéng mang tin vao da khung TU-12.

Pa khung TU-12 #3 c6 yéu cau chén duong. TU-12 PTR dao 5 bit I, ghép
vao vi tri byte 35 cua da khung TU-12 mot byte khéng mang tin (xem hinh 2.30).
Tai trong cta da khung VC-12 trong da khung TU-12 #3 dich xuéng dudi mot
byte nén gia tri cua TU-12 PTR bang (n+1). Thong tin dao 5 bit | dugc may
thu hiéu 1a c6 chén duong nén xo4 byte chén dwong. Gia tri cia TU-12 PTR
trong da khung TU-12 sau da khung chén duong tang thém 1.

- Hoat dong chen am

Néu toc do da khung TU-12 cham hon toc do da khung VC-12 thi da
khung TU-12 tiép nhan s byte vuot dinh mic nén phai ghép byte nay vao mot
vi tri nao d6. Nhu vay goi la chén am.

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

Trong hai da khung dau khdng c6 yéu cau chén &m nén V5 cua da khung
VC-12 ghép vao vi tri byte n cua da khung TU-12. Gié tri cia TU-12 PTR trong
ca hai da khung déu bang n.

Trong da khung TU-12 #3 c6 chen &m. TU-12 PTR dao 5 bit D, x04 byte
V3 ctia TU-12 PTR va ghép vao dé mot byte tin ldy tir da khung VC-12. Gi4 tri
cua TU-12 PTR trong da khung nay la dao cac bit D. C4c byte tai trong cua da
khung VC-12 dich Ién trén mét byte (xem hinh 2.30).

Pa khung TU-12 thir tu khdng chén am. V5 cua VC-12 POH ghep vao vi
tri byte (n-1) va gié tri cia TU-12 PTR bang (n-1). N6i mot cach khac, gia tri caa
TU-12 PTR trong da khung lién sau da khung chén am giam di mot.

*Xur ly con tré ¢ phia thu

(1)Trinh tu xtr ly ‘ o ‘

Trong SDH, khi can tdch mét so luong nhénh tir luong STM-N thi khéng
phai tach theo trinh tu tir cao xubng thap nhu trong PDH. Mudn tach mot ludng
nhanh ndo do6 chi can xir Iy cac con tré caa ludng nhanh ay s& biét duoc vi tri
cac byte cua n6 trong khung ghép va tach ching mot cach truc tiép.

(2) Téach ludng nhanh 139,264 tir STM- N (N = 4,16,64)

Mbi luong nhanh 139,264 Mbit/s duoc gan voi mot khung AU-4 #N.Vi

vay tim so tha tu N theo yéu cau sé biét dugc luong nhanh E4 can tach. Tiép do xu
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ly con tro AU-4 d¢ biét duoc vi tri byte J1 cua VC-4 trong khung AUG. Tir d6
tach ra tin hiéu VC-4 va cho tin hiéu VC-4 qua khoi C-4 dé nhan duogc luong
nhanh E4.
(3) Tach ludng nhanh 34,368 Mbit/s (E3) tir STM-1
Mbi VC-4 ¢6 3 TUG-3 dugc danh sb tha tu tir 1 +3. Khung VC-4 ¢6 261
cot, trir 3 cot dau tién thudc vé VC-4 POH va 2 cot don cb dinh, con lai 258 (tir
cot 4 + cot 261) danh dé ghép 3 TUG-3.
Mobi 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 cac cot 6, 9, 12, ........ . 261.

Mbi TUG-3 chi ¢d 1 TU-3. Mdi TU-3 dugc gan 3 thong sb 1a K, L, M,
trong d6 K 1a s6 tha ty cia TUG-3, L va M ludn lubn bang 0. Vi tri cac cot trong
khung VC-4 thuoc TUG-3 (K, 0,0) duoc xéc dinht theo biéu thirc (2.16).

Ck = 4+ (K-1)+3 % (x-1),
trong d6 x =1 + 86.

Thidu TU-3 (1, 0, 0) chiém cac cot 4, 7 ..., 259.
TU-3 (2, 0, 0) chiem cac cot 5, 8,..., 260.
TU-3 (3, 0, 0) chiem cac ¢t 6, 9,..., 261.

T6m tat trinh ty xu 1y con tro khi tach luong 34,368 Mbit/s:
Nhéan dugc luong STM-1, may thu chuyén khung STM-1 thanh khung

AUG. Xtr ly con tro AU-4 dé tao khung VC-4. Pa cai dat truéc cho mdi E3 gan
v6i mot TUG-3, vi vay biét dugc ludong nhanh E3 y thuoc TU-3 nao. Xir Iy con
tro TU-3 sé tach ra cac byte cua VC-3 twong ung tai cac cot nhu da trinh bay
trong biéu thirc trén.Cudi cing cho tin hiéu VC-3 qua khbi C-3 dé chuyén thanh
ludng nhanh E3.

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

Mubn tach mot luong nhanh 2,048 Mbit/s # n (n = 1 + 63) tir khung
STM-1 thi may thu truéc hét xir ly con tro AU-4 dé biét vi tri cua khung VC-4
trong khung AUG. Vi mdi ludng nhanh 2,048 Mbit/s thuoc vé mot TU-12 va
mdi TU-12 gin voi ba tham sé la K, L,M; trong d6 K= 1 + 3 chi rd ludng nhanh
can tach thuoc TUG-3 ndo, L = 1 + 7 chi thi ludng nhanh thuéc TUG- 2 ndo, M =
1 + 3 chi thi ludng nhanh thudc TU-12 nao.

Nhan dugc ludng STM-1, may thu chuyén khung STM-1 thanh khung
AUG. Xt ly con tro AU-4 dé tach khung VC-4. Biét dugc luong nhanh E1 thudc
TU-12 ndo sé& tim duogc cac tham sé K, L, M. Tir d6 tach cac byte thuoc TUG-3
mong muén, tach tiép cac byte TUG-2 theo yéu cau, tach cac byte thuoc TU-12
d3 dinh truge. X ly con tré TU-12 s& nhan duoc ludng E1.
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e.Mao dau doan SOH va mao dau tuyén POH

, *Mao dau doan
(1)Cau truc
Céac byte mao dau doan trong khung STM-1 &p dung cho mang thdng tin quang
nhu hinh 2.29

ALJAL AT A2 [A2[A2T00 XX

Bl El F1 [ || ~RSOH
DI D2 D3

AU-4 PTR

B2 [B2 [B2 Kl K2

D4 D5 D6

D7 D8 D9 MSOH
D10 DI1 D12

1| z1| z1| z2| z2 M1 E2 XX

X Céc byte sir dung cho qudc gia
Hinh 2.29- Céu trdc ciia SOH

(2)Churc nang céc byte ‘
Al1=11110110, A2 =00101000: sau byte dong bo khung ,
JO: dinh vi khung STM-1 trong khung STM-N (N= 4, 16, 64). Néu khéng
sir dung cho chirc ning nay thi cd thé sir dung dé dinh tuyén doan lap.

B1: giam sat 16i doan lap, ki hiéu la BIP-8.
B2: ba byte giam sat 16i doan ghép kénh, ki hiéu 1a BIP-24.

E1: kénh thoai nghiép vu két ndi tram lap voi tram ghép kénh.
E2: kénh thoai nghiép vu két ndi cac tram ghép kénh.

F1: kénh diéu hanh mang. q N
K1 va K2: kénh truyén tin hiéu chuyén mach bao vé tu dong va thdng bao 161

D1 + D3: cé4c kénh truyén sé liéu két ndi tram lap véi tram quan ly.

D4 + D12: kénh truyén s6 liéu két ndi tram ghép kénh vai tram quén Iy,
M1: truyén canh bao trang thai cua duong.
S1: Chuyén tai mtrc chat lwong Q cua dong ho tdi tram ghép kénh tiép theo.

Z1, Z2: cac byte du trit.

*Mao dau tuyén
(1)VC-3/ VC-4 POH

VC-3 hodc VC-4 déu c6 8 byte nhu hinh 2.30
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(2)VC-12 POH

B3
C2
Gl
F2
H4
F3
K3

NI

Nhin dang diém truy nhap tuyén VC-3 hoje VC-4
BIP-8
Nhin tin hiéu
Chi thi 161 dau xa
Kénh diéu hanh mang
S6 thir ty khung VC-4 trong da khung
Kénh diéu hanh mang
Kénh diéu khién APS cdc tuyén VC3/ VC-4
Gidm sat diém chuyen tiép tuyén VC- 3 hoic VC-4

Hinh 2.30- C4u trc va chac nang VC-3/ VC-4 POH

Mao dau tuyén mirc thap gom co V5, J2, N2 va K4,

-V5

Pay la byte dimg dau da khung VC-12. Vi tri cua n6 trong da khung TU-
12 duoc chi thi trong 10 bit gia tri cua con tro TU-12. Chirc nang cua V5 dugc mé

ta tai hinh 2.26.

BIP-2 | REI RFI [Nhan tin higu| RDI

I

2 3 4 Slal| 7 4
BIP-2- Kiém tra léi tuvén VC-12
REI- Chi thi I6i dau xa
RFI- Chi thi co sir co tai dau xa
RDI- Chi thi ddu xa khéng haoan hao

Hinh 2.31- C4u truc VC-12 POH

-J2

Byte J2 1a m& nhan dang diém truy nhap tuyén VC-12

- N2
Giam sét diém chuyén tiép ludng VC-12 va c6 ciu tric nhu bang 2.6.
bl b2 b3 b4 b5 b6 b7 b8
BIP-2 "1"| AISdén | TC-REI OEl TC- APId, TC-RDI,

Bang 2.6- Ciu tric cia N2

(3)So db truyeén tin higu canh bao ’

Cac tin hi¢u canh bao truyén trong mdt hé thong théng tin SDH theo
huéng thuén va ca theo huéng nguoc. Hinh 2.41 tém tit hoat dong canh béo caa
cac byte VC-n POH.

+Truong hop thir nhat: , ‘ ,

Khi mot tram hoac mot khoi nao dé tai dau vao mat tin hiéu thu (LOS),
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hodc mit khung (LOF), hodc nhan duoc tin hiéu canh bao AIS thi cai dat AlS
trong tin hiéu ra dé truyén cing hudéng cho tram hoic khdi tiép theo.

+Truong hop thu hai:

Tram dau cuoi xa xay ra LOS, LOF hoac nhan duoc AIS thi cai dat canh
bao RDI truyén nguoc vé cho tram gc.

+Truong hop thu ba: o X

Tram dau cuoi cai dat BIP-8 trong byte B1 dé kiém tra 161 qua tirng doan
l3p, két qua Kiém tra can chuyén dén tram dau cudi xa.

+Truong hop thir tu: ‘ ‘ ,

Cac khoi dau cuoi duong, luong muc cao (HOVC), luong muc thap
(LOVC) cai dat BIP- 24 trong 3 byte B2 hoic BIP-8 trong byte B3 dé kiém tra
151 cua cac khéi twong umg, néu phat hién cé 15i thi cai dit canh bao REI dé
truyén nguoc vé khdi twong tmg tai tram géc.

| Tuyén muc thap N|

‘ |« Tuyén mirc cao | ‘

e— Poan ghép ———»

<+ Doan ldp —+« Doan lip

LOS LOS
Cove HOVE LT LOF |REG LoF [T Lor [FOvE LoF e
—-..\ —b-\. _ ...\-! —y
~ \a
AlS Vi s e
ROT
1AM |
RDI
M ™
)2 NIPR
PRIF >
.
REI
BIP-R
REI
X
Para
RED

-

Tram dau dau cudi

»

Tram diu cudi Tram lap

o Phit e Thu
Hinh 2.32- Truyén tin hiéu kiém tra va canh béo trong hé thong SDH
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CHUONG I1I-NANG CAO HIEU SUAT SU DUNG BANG
TAN SDH

Giéi thigu

De nang cao hiéu suét sir dung bang tin SDH ta sir dung céc phuong thire
truyen tai sb liéu qua SDH.Trong chuong ndy gidi thiéu cac phuong thirc truyén tai
s0 liéu nhu:

- Céc phuong phép truyén tai ATM qua SDH bang céch sip xép cac té bao
ATM vao cac conteno a0 VC-n. Trong phan ndy tap trung thao luan cach sap xép
cac té bao ATM vao VC-4 va vao két chudi lién ké VC-4-Xc. Qué trinh sap xép
nay phai tao kha nang dé may thu tach chinh xéac gigi han cac té bao nham dam
bao khdng gay ton that té bao.

- Céc phuong thic déng khung sé liéu IP. C6 4 phuong thire dong khung
dugc gidi thiéu, do 1a dong khung kiéu giao thuc diém -diém (PPP), kiéu
diéu khién tuyén sé liéu micc cao (HDLC), kiéu giao thirc truy nhap tuyén SDH
(LAPS), thu tuc dong khung chung (GFP). Sau khi dong khung, s6 liéu dugc
truyén qua mang SDH duéi dang diém - diém, vi vay goi chung la phuong
thire truyén tai goi trén SDH (POS)

- Phuong phép két chudi cac conteno ao VC-n dé truyén tai s liéu co toc
dd bit cao hon tdc do bit cia conteno ao.

3.1. TRUYEN TAl ATM QUA SDH
a.CAu trac té bao ATM

Trudc hét gisi thiéu cu trdc caa té bao ATM. Té bao ATM c6 cau tric nhu hinh
3.1.

Thietebit trongmotbyte 1 2 3 4 5 6 7 8
1 3
5 byte diu dé l
6 "
! S0 byte
: trong t¢ bao
48 byte trwdng tin I
|
|
53J

Hinh 3.1. Cu tric té bao ATM
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Té bao ATM c6 hai phan: dau dé va tai trong. Pau dé c6 5 byte va tai trong
chiém 48 byte. Trong dau dé c6 céc bit s dung cho dinh tuyén, diéu khién ludng
va céc chirc nang khac. Thu tu truyén céc bit trong mot byte 1a tir trai qua phai.
Céc byte trong té bao duoc truyén tir trén xudng dudi.

Mudn truyén tai sb liéu qua SDH thi cdng viéc dau tién 1a sip xép céc té
bao ATM vao khung SDH. V& nguyén tic, cac té bao ATM c6 thé sip xép vao
khung VC-n ¢ tat ca cac mac. Tuy nhién, dung lwong cua cac khung VC-n ¢
cac muc khac nhau khong nhu nhau. Vi vay c6 khung chira hét cac té bao va
ciing ¢6 khung khong chira hét céc té bao. Sau day trinh bay cach sip xép.

b.Sap xép cac té bao ATM vao VCn

Sap xép cac té bao ATM duoc thyc hién bang cach dong chinh céu tric
byte ctia mdi té bao so véi cau tric conteno ao don hoic két chudi cac conteno 4o.
Vi dung luogng conteno 4o hodc két chudi conteno ao khéng bang bdi sé nguyén
lan do dai té bao (53 byte) nén cho phép té bao cudi cung trong khung VC-n
chuyén sang khung VC-n tiép theo. Truong tin cua té bao (48 byte) duoc tron
truéc khi sip xép. Phia thu giai tron truong tin truéc khi chuyén té bao vao Iop
ATM.
Pau dé cua té bao chura truong Kiém tra 18i dau dé (HEC) dong vai tro nhu tir mé
ddng bo khung va duoc st dung dé tai tao té bao tai phia thu.
(1)Sap xép vao khung VC-3/VC-4 o

Khi sap xép luong té€ bao ATM vao VC-3/VC-4 can dong chinh bién gidi
byte cua té bao véi bién gidi cua VC-3/VC-4.

H | tnrongtin H | trrdngtin H I

H | tredngtin H | tneéngtin H
91
H | trrongtin H | treongtin H
H | treongtin H | treongtin H l
VC-3/ VC-4 POH H- Dau dé

Hinh 3.2. Sép xép cac té bao ATM vao khung VC-3/VC-4

Khung C3 c6 84 cot va khung C-4 ¢ 260 cot danh dé ghép cac té bao
ATM. Mbi hang cua khung C-3/C-4 khdng phai la boi s6 nguyén cua 53 byte, vi
vay té bao cudi cung cua cac dong trong khung VC-3/VC-4 ¢6 mot sé byte phai
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ghép xudng dau hang cua dong tiép theo. Tong sé byte trong khung C-3/C-4
danh dé sip xép cac té bao ATM bang 756/2340 byte. S byte nay khong la boi
s6 nguyén cua 53 byte, vi vay té bao cudi cung trong khung c6 mot sé byte
chuyén sang dau khung tiép theo.

(2)Sap xép vao VC-4-Xc

Trong trudng hop két chudi lién k& X khung VC-4 can phai dong chinh
bién gi6i té bao ATM so véi bién gisi cua VC-4-Xc. Do dung leong caua VC-4-
Xc khdng phai 12 boi sé nguyén caa 53 byte nén byte cudi cuing cua té bao trong
khung VVC-4 duoc phép chuyén sang khung VC-4
hodc VC-4-Xc tiép theo. Trudc khi sap xép, don cd dinh X-1 cot vao lién sau cot

VC-4 POH (hinh 3.3).

H | tredngtin H | tredngtin H
H | tredngtin H | tredngtin H
|
- |
Bon !
b 9 hang
dinh H | trieongtin H | trrongtin H
|
|
|
|
H | trrdngtin H | tredngtin H
T KXol e Xx 260 byte .
VC-4-Xc POH

Hinh 3.3- Sip xép cac té bao ATM vao khung VC-4-Xc
(3)Sép xép vao VC-12

Pa khung VC-12 ¢c6 4 khung VC-12. Mdi khung VC-12 gom mét byte VC-12
POH va 34 byte tai trong. Cac té bao ATM duoc sip Xép vao ving tai trong caa
VC-12 va dugc ddng chinh giita bién gisi té bao va bién gisi byte ciia VC-12. Vi
dung lugng ving tai trong cuia mdi khung VC-12 bang 34 byte khdng phai 1a
wdc s6 nguyén caa 53 byte nén té bao c6 thé chuyén sang khung hoic da khung
VC-12 tiép theo.

3.2.CAC PHUONG TH&C PONG KHUNG SO LIEU

a. Mé dau
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Vén d& nay lién quan dén mang quang SDH thé hé tiép theo va duogc thé
hién tai hinh 3.4.

| P |

| pDH | | | MPLs || viaN |
@ | Ethe!rnet | Fibre Chanel

‘ HDLC/PPP/LAPS \ % |

| GFP-F | GFP-T |

Kétchudiliénké | [ Két chudi ao

NG sSDH

Hinh 3.4- M6 hinh mang quang SDH thé hé tiép theo

Trudc day, cong nghé SDH duoc thiét ké toi wu cho muc dich truyén tai
cac tin hiéu ghép kénh phan chia theo thoi gian (TDM). Tuy nhién hién nay yéu
cau dat ra ddi vi mang da hoan toan thay doi khi cac dich vu truyén tai dit lidu
ngay cang tang. Picu d6 cd nghia la trong tuong lai, hé thong SDH truyén thong
khong thé dap tmg duoc nhu cau gia ting cta cac dich vu sé liéu nira. SDH thé
hé tiép theo (NG-SDH) Ia mot co ché truyén tai cho phép ton tai dong thoi cac
dich vu truyén théng va cac dich vu méi trén ciing mét mang ma khdng 1am anh
huéng Ian nhau.

Cé4c giao thirc quan trong dugc st dung trong SDH thé hé tiép theo
phuc vu cho viéc truyén tai sé lieu qua mang SDH bao gom: thu tuc dong
khung chung (GFP), két chudi ao (VCAT) va co ché diéu chinh dung lugng
tuyén (LCAS), tit ca déu di duoc ITU-T tiéu chuan héa. Cac cong nghé nay
cho phép két hop mot cach hiéu qua nhiéu giao dién sb liéu khac nhau vao
trong SDH. Diéu quan trong nhat 1a SDH c6 thé thuc hién viéc phan bd bing
thdng ma khong 1am anh huong téi luu luong hién tai. Ngoai ra, SDH thé hé tiép
theo con c6 kha ning cung cip chét lwong dich vu (QoS) thich hop cho cac dich
vu méi va kha nang truyén tai ddng thoi nhiéu loai dich vu khéac nhau trong ciing
mot moi trudng.

b.Pong khung kiéu HDLC
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(2)G6i PPP

Céc goi IP duoc sip xép vao khung SDH khi sir dung g6i PPP. Céc goi
sd lidu IP duogc sap xép thanh céc goi co kich ¢& cua mot khoi truyén din cuc
dai (MTU). Khuén dang g6i PPP nhu hinh 3.5.

0

1

-

01234567890123456789012345678901

Giao thic

Gi;a thire
{neu 16 bit)

Trrong tin

Dém

MTU = Treong tin + dém = 1500 byte
Hinh 3.5- Khudn dang géi PPP

Truong giao thirc ¢6 chiéu dai mot hoic hai byte. Gia tri cua truong giao
thize biéu thi loai giao thirc, thi du giao thuc Internet (IP), giao thuc diéu khién
tuyén (LCP), v.v. Tai trong céc goi sb liéu IP duoc truyén tai trong truong tin.
Truong tin cong voi dém c6 chiéu dai cuc dai 1500 byte. Trong truong hop goi
s6 lidu IP 16n hon MTU thi phan thanh nhiéu g6i nhé va st dung mot sé goi PPP.

(2)béng khung HDLC

Hinh 3.6 minh hoa kiéu déng khung diéu khién tuyén sé liéu muic cao
HDLC. Hinh nay khdng bao gém cac bit xen cho dong bd va céc bit xen bat ky.

1

-

0 2 3
01234 567890123456789012345678901

Co Bia chi

0111111011 111111

Bieu khien

oo0oo0o00011

Goi PPP

FCs

FCS (néu 32 bit)

Ce

01111110

Lam day gifta cackhims
hodc dia chi tigp theo

Hinh 3.6- Cau tric khung HDLC
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M&i khung c6 day co 8 bit tai dau khung. Co duoc quy dinh 1a ddy nhi
phan 01111110. Giira hai khung chi yéu cau mot co. Hai co lién tiép biéu thi
khung rdng va dugc xo04 mot cach don gian va khéng dugc dém nhu mot day
kiém tra khung (FCS).

HDLC quy dinh truong dia chi 8 bit. Boi vi truyén gdi trén SDH (POS)
chi st dung c4c tuyén diém ndi diém nén khong yéu cau dia chi trong HDLC.
Chinh vi vy ma truong dia chi cai dit "Dia chi tat ca cac tram™ boi ddy nhi phan
"11111111" . Tuy nhién, trudng dia chi phai dugc xt Iy dé phat hién dia chi tat
ca cac tram.

Truong diéu khién 8 bit duoc st dung trong HDLC dé thuc hién mot sd
chtc ning diéu khién. Trong POS truong nay 1a ddy nhi phan "00000011".

FCS dugc tinh toan trén toan bo khung, bao gém cac truong dia chi, diéu
khién, giao thirc, théng tin, dém va cac bit hodc cac byte bat ky xen vao nham
dam bao tinh trong suét. Truong FCS dit tai cudi khung.

Vi céc byte trong truong tin c6 thé bi phong tao thanh byte co, nén dé tranh mat
ddng bo khung can st dung thu tuc dém byte. Byte dém duoc dat sau khi tinh toan
FCS. Tai phia thu can tinh toan FCS d¢ phat hién khung bi 13i.

(3)Khuon dang giao dién

Pong khung HDLC dugc sir dung dé cung cap giao dién mot octet cho
l6p vat ly SDH. Ludng octet duoc sap xép thanh AUG trong bién giéi octet
AUG. M4 duong truyén nhi phan duoc sir dung cho céc giao dién SDH.

D3y dai toan cac bit 0 s& gay ra rac roi trong mang SDH. Thi du, may thu
thuong phuc hoi dong ho tir ludng s6 liéu dén nham dam bao dong bo chinh xéac
trén toan mang. Trong truong hop xuat hién ddy dai cac bit 0 thi hé thong vong
khoé pha ciia may thu s& mat dong bo va din téi dinh thoi khdng chinh xac nut
SDH va tat ca cac ludng xudng cia cac ndt. Vi vay phai tién hanh tron tai trong
tai phia phéat va giai tron tai phia thu. Kiéu tron duoc chi thi boi byte nhén tin
hiéu C2 trong mao dau tuyén.

Theo khuyén nghi RFC-2615 thi giao dién POS c6 téc do truyén dan co
s& 12 155,52 Mbit/s va ciing c6 kha ning tao ra cac giao dién POS téc do bit cao
STM-4c va STM-16c. Riéng giao dién HDLC STM-64c sir dung kiéu d6ng khung
cé tir ma 32 bit.

c¢.Pong khung kiéu LAPS o

Giao thic truy nhap tuyen SDH (LAPS) la mét giao thae tuyen so liéu
duoc thiét ké cho muc dich IP/ SDH va Ethernet / SDH duge ITU-T chuan hoa
lan luot trong khuyén nghi X.85, X.86. LAPS hoat dong nhu khung HDLC
bao gom dich vu lién két sé liéu va chi tiéu giao thirc dé thuc hién viéc sip xép
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g6i IP vao tai SDH. IP/SDH sir dung LAPS nhu mét su két hop cdu trdc thong
tin s6 liéu giao thirc IP (hoic cac giao thirc khac) vai mang SDH. Lép vat ly, 16p
tuyén s liéu va 16p mang hoac cac giao thirc khac duoc sap xép tuan tu gom
SDH, LAPS va IP hoic PPP. Mbi lién hé nay dugc biéu dién nhu ngin giao
thac / 16p cho IP trén STM-N. Hinh 3.7 m6 ta IP/SDH nhu ngan giao thuec/l6p.

TCP/UDP

Giao thie Intemet

[P

LAPS
[VC e thap } G.707/Y.1322

Y mire cao

Boan ghép kénh

Doanlip
Doan dién/quang G.703/G 957

Hinh 3.7- Ngan giao thuc /I16p cho IP trén STM-N st dung LAPS X.85

d.Pong khung kiéu GFP 7

GFP quy dinh mét co ché chung dé thich ting céc tin hiéu khach hang lop
cao voi mang truyén tai dong bo. Cac tin hiéu khach hang c6 thé & dang khoi
s6 liéu giao thizc PDU (nhu IP/PPP hay Ethernet MAC), ma khéi (nhu kénh soi
quang hay ESCON) hoic ludng s c6 toc do bit cd dinh. GFP bao gém ca phan
chung va phan dic trung cho ting loai tin hiéu khach hang. Phan chung caa
GFP ap dung cho tit ca cac loai lru lwong. Hién nay c6 hai ché do thich tng tin
hiéu khach hang duoc dinh nghia cho GFP. Ché d6 thich tng véi tin hiéu dang
PDU duoc goi la GFP sap xép khung (GFP-F). Ché d6 thich tmg véi tin hiéu
c6 dang ma khdi duoc goi 1a GFP trong suét (GFP-T). Hinh 3.8 minh hoa mdi
quan hé gitra cac tin hiéu khach hang 16p cao voi GFP va céc tuyén chuyén tai
caa no.

Ethernet IP/PPP Cac dich vu khac
GFP - Phan dic trung khach hang
(Phu thudc tai trong)
GFP - Phan chung
(Khdng phu thudc tai trong)
Tuyén truyén tai
Hinh 3.8- Quan hé cua GFP véi cac tin hiéu khach hang va tuyén truyén tai
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(1)Phan chung ctua GFP

-Khung nguoi str dung GFP
Cau truc cua khung ngudi st dung GFP dugc minh hoa trong hinh 3.9.

=T PLI 1 PLIL chi thikich cd PDU
" by ) cHEC: kiemtra loi dau dé chinh
Diud: chih yte | cHEC(CRC-16) | pTI chithi kiéu tai trong
I PTI |PPI| kisu EXI 000: 0 liéu khach hémg
Dau dé tai trong 4 byte UPI 100: quan ly khach hang
3 — .- | . | PFIL:chithi FSC taitrong
Z| | Paudé mé rong Tt HEC (CRC-16) 1-c6 FSC
i (tiy chon) 0-60byte = EXI = 0: khéngPSC .
z Tee kieu EXI: chithi dau dé mo rong
= : i . 116) | 0000:Null
5 . . eHEC (CRC-16)
= TATTRONG - 0001: Chuoi
= nbyte 0010:V
v Tonokidmta | e- T 7 , 4 UPL chithitaitrong nguoi s dung
g . e TAI TRQN(T tHEC: HEC trvong kieu
(thv chon) .. I S
: . 0-4bvte "~~~ EXI: chithi daude mo rong
Rt T . eHEC: HEC mo rong
R FCS (CRC-32) .. e -
' . - .r ( o Taitrong: chira khung PDU
Th tw truyen bit > pFCS: FCS tai trong

Hinh 3.9- Cau truc khung nguoi sir dung GFP
Khung nguoi str dung gdém phan dau dé chinh va ving tai trong.

Ving dau dé chinh: viing dau dé chinh c6 kich thuéc ¢ dinh 1a 4 byte
bao gom truong chi thi d6 dai PDU (ky hiéu 1a PLI) va truong kiém tra 16i dau
dé chinh cHEC. Hai byte truong PLI chi thi sé byte trong viing tai trong, kich
thudc téi da cua viing tai trong 13 65535 byte (216-1). Hai byte truong kiém tra
16i chira chudi CRC-16 ¢6 nhiém vu bao vé tinh nguy@n ven noi dung cia phan
dau dé chinh théng qua kha ning stra 18i don bit va phét hién 15i da bit. Chudi
cHEC duoc tinh trén tat ca cac byte con lai cua phan dau dé chinh.

Ving tdi trong: viing tai trong bao gém tat ca cac byte trong khung GFP
sau phan dau dé chinh. Kich thuéc cua ving tai trong thay déi trong khoang tir 4
dén 65535 byte. Ving tai trong thudng bao gom hai thanh phan: truong dau dé
tai trong va truong tai trong, truong FCS tai trong chi la tuy chon.

Pau dé tai trong c6 kich thudc thay doi tir 4 dén 64 byte hd tro cac thua tuc
quan Iy tuyén sé liéu cho cac tin hiéu khach hang 16p cao. Ving nay bao gém hai
truong chinh: truong kiéu (4 byte gdm ca tHEC) va phan dau d& mé rong cé
kich thugc thay d6i. Sy c6 mat ciing nhu khuon dang cua phan dau dé mé rong
va FCS tai trong duogc chi thi boi truong kiéu. Truong kiéu bao gom cac truong
sau : PTI (3 bit), PFI (1bit), kiéu EXI (4 bit) va UPI (1 byte).
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Pau dé mo rong hd tro dau dé tuyén sd liu dic trung cho ting cong nghé
nhu nhan dang tuyén 4o, dia chi ngudn/dich, sé cong, 16p dich vu va kiém tra 15i
dau dé mo rong.

Truong tai trong GFP chira khung PDU, c6 kich thuéc thay dbi trong
khoang tir 0 dén (65.536-X) trong d6 X la kich c& dau dé tai trong. Khéi sd
licu giao thirc nguoi sir dungldiéu khién lubn lubn duoc dit vao trong trudng tai
trong.

-Khung diéu khién

Cac gia tri cua PLI tir 0 dén 3 duoc st dung trong cac khung diéu khién
trong d6 gia tri PLI=0 twong ung voi khung rdng. Khung rong la khung diéu
khién dic biét gom c6 4 byte chira dau dé chinh véi céc truong PLI va cHEC
dugc thiét 1ap bang 0. Khung réng khéng c6 ving tai trong, duoc st dung nhu
mét khung loc gilp cho may phéat thich ung ludng byte GFP véi bt ky mot moi
truong truyén tai nao. Cau trdc cac khung diéu khién duoc minh hoa trong hinh
3.10.

PLI:=0 0x0000 | Paude

khung rong CRC-16

PLI=1hoic2| PLI Pau dé Bén tin OA&M CRC-16
hogc3 CRC-16 (48 bit) tal trong

Hinh 3.10- Cau trac khung diéu khién

(2)Phan dic trung tai trong cho GFP sap xép khung

-Tai trong MAC Ethernet
Quan hé gitta khung MAC Ethernet va khung GFP dugc minh hoa trong

hinh 3.11.
Khung MAC Ethernet byte Khung GFP
PLI
cHEC
Kiéu
Dau dé 7 tHEC
Bit ddu ranh gidi khung 1 Piudé mo rong GFP
Dia chi dich (DA) s T
Pia chi nguén (SA) 6
Pa dai'kiéu 2 TAI TRONG
' Dir lieu khach hang MAC GFP
: Pém
FsC 4
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Hinh 3.11- Quan hé gitra khung MAC Ethernet va khung GFP

M&i khéi sé liéu giao thirc (PDU) 16p cao duoc sip xép vao mot PDU
GFP. bic biét, cac ranh gidi cia PDU GFP duoc dong bd véi cac ranh gisi
cua cac PDU 16p cao da dugc dong khung.

Toan bo cac byte MAC Ehternet tir phan dia chi dich dén FCS duoc dat vao
viing tai trong GFP. Pong bo byte va nhan biét cac bit trong byte dwoc duy tri.

-Tai trong IP/PPP
Truéc tién duogc déng go6i vao trong moét khung kiéu HDLC, tiép theo
mdi PDU PPP/HDLC dugc sip xép vao mot PDU GFP. Cac ranh gi6i caa PDU
GFP dugc dong bo voi céac ranh gidi ciia cac PDU PPP/HDLC I6p cao. Quan hé
gitra khung PPP/HDLC va khung GFP dugc minh hoa trong hinh 3.12.

Tat ca cac byte tir khung PPP/HDLC duoc dit vao trong ving tai trong
cua khung GFP. Viéc dong bo byte va nhan dang bit trong cac byte ciing duoc duy
tri.

Khung PPP/HDLC byte Khung GFP
2 PLI
2 cHEC
2 Kiéu
2 tHEC
Co 1 Diu dé mé rong GFP
Dia chi -1 -------
Dicu khién 1
Kiéu PPP 2 TAI TRONG
I Théng tin PPP GFP
i (Bém)
FSC 4

Hinh 3.12- Quan h¢ gitra khung PPP/HDLC va khung GFP
(3)Phan dac trung tai trong cho GFP trong suot

Sap xép trong sudt tai trong ma khéi 8B/10B vao khung GFP lam cho
viéc truyén tai c4c tin hiéu khach hang yéu ciu tré truyén dan rat nho tro nén
thuan tién hon. Mot sé cac tin hiéu khach hang loai nay la: Fibre Chanel,
ESCON, FICON va Gigabit Ethernet. Thay vi dém toan bo khung s liéu khéch
hang vao khung GFP, mdi ky hiéu cua tin hiéu khach hang duoc giai ma khoi sau
d6 duoc sap xép vao cac khung GFP c6 chu ky va kich ¢& ¢ dinh. Viéc sap xép
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duoc thyc hién véi ca ky hiéu sb liéu va ky hiéu diéu khién.

3.3.CAC CO CHE KET CHUOI CAC CONTENO AO

Két chudi cac VC duoc sir dung dé truyén tai cac khdi tai trong yéu cau dung
lwong I6n hon dung lwong tiéu chuan cua cac VC-n. Hai phuong thic két chudi
duoc dinh nghia 1a: két chudi lién ké va két chudi 4o. Tai dau cudi cua tuyén, ca
hai phwong thire déu cho dung lwong truyén dan 16n gap X lan dung luong cua
conteno muc n (C-n).

a.Két chubi lién ké (VC-n-Xc)

Két chudi lién ké dugc thuc hién véi cac conteno ao mirc 4: VC-4-Xc, X
= 4, 16, 64, 256 va conteno a0 muac 2 (VC-2-Xc, X =1 ... 7). Mot VC-n-Xc
cung cap maot ving tai trong 16n gap X lan mét conteno mirc n (C-n). Mot khoi
mao dau tuyén POH chung cho toan bd VC-n-Xc. Cau tric khung VC-4-Xc duoc
thé hién tai hinh 3.13 va VC-2-Xc nhu hinh 3.14.

VC-4-Xc dugc truyén tai trong X khéi quan ly muc 4 (AU-4) lién ké cua
khung STM-N. Cot dau tién cua VC-4-Xc ludn ludn nam trong khdi AU-4 thi
nhat. Con trd cua AU-4 tha nhat chi thi vi tri ca byte J1 cua cua VC-4-Xc. Cap
con tr6 cua cac khoi AU-4 tha 2 toi thar X dugc thiet 1ap dé chi thi tai trong ket
chuoi (hai byte H1 va H2 c6 gia tri 1001SS1111111111). Viéc hiéu chinh con tr6
duoc thuc hién chung cho ca X AU-4 két chuoi va khi chén str dung Xx3 byte. Mot
VC-4-Xc cung cap mot dung luong tai trong 599.040 kbit/s véi X= 4, 2.396.160
kbit/s voi X=16, 9.584.64Q kbit/s~ V(')ri‘X= @4.

VC-2-Xc dugc két chuoi lien ké trong mot conteno ao mac 3 (VC-3).
VC-2-Xc nam trong X TU-2 ké nhau trong mot VC-3. Cot dau tién caa VC-2-Xc
lubn ludn nam trong TU-2 thir nhat. Con tro caa khéi TU-2 thir nhat ndy sé& chi
thi vi tri cia byte V5 trong phan POH cua VC-2- Xc. Cac con tré cua cac khoi
TU-2#2 t6i #X duoc thiét 1ap dé chi thi tai trong két chudi (hai byte V1 va V2 c6
gia tri 1001SS1111111111). Viéc hi¢u chinh con tré dugc thuc hién chung cho ca
X TU-2 két chudi va khi chén sir dung X byte.
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C-4-Xc

125 s
1 P -1 P XX 260
< Mx 261 ~
Hinh 3.13- Cu trac khung VC-4-Xc
h Xx 107
- £-
1 -1 Xx 106
Vs [
5 | Chen
= dhdinh C-2-Xc
N2 [N
K4 jeaaansiss 500 ps

Hinh 3.14- Ciu trac khung VC-2-Xc
b.Két chudi 40 VCAT (VC-n-Xv)

Mot khdi VC-n-Xv cung cap mot ving tai trong ¢6 dung luong bang X lan
C-n. Conteno dugc sip xép riéng vao X VC-n dé tao thanh VC-n-Xv. M&i VC-n ¢6
mao dau tuyén riéng.
Hinh 3.15 minh hoa cau tric khung VC-1/2-Xv va hinh 3.16 la c4u triic khung cta
Vc-3/4-Xv.
Mdi VC-n cia VC-n-Xv dugc truyén tai riéng biét qua mang. Do duong di cia
cac VC-n khéc nhau dan dén tré duong truyén khac nhau gitra cac VC-n va do do
thr tu cua cac VC-n s& thay doi. Tai tram dich, cdc VC-n phai dugc bu tré, sip
xép va tap hop dé khdi phuc lai khdi tai trong ban dau. Qua trinh xt ly tai tram
dich phai bu duoc khoang tré téi thiéu 125 ps.
Dé phuc vu cho viéc bl tré ¢ tram dich, tram ngudn sip xép cac VC-n lai thanh
da khung. Byte H4 (K4) duogc st dung dé chi thi thir tu (SQ) va chi thi da khung
(MFI) cho cac VC-n.
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500 ps
i )
1[5
1 I2
1[%5]"
= C-2/1 - 500 ps S VC-1/2-Xv
- VC-1/28X
i 500 ps
VC-1/2#1
) >y
Hinh 3.15- Cau truc da khung VC-1/2-Xv
1 X
1
eee C-3/4-Xc
) 125 s
3 :
T[N
1 B3
111 1‘
B3
c2 .
¢l . & VC-3/4-Xv
F C-3/4
H4
£ 125 s
K VC-3/48X
9 |Ni 125 s
VC-3/441 Y,

Hinh 3.16- Ciu tric khung VC-3/VC-4-Xv
(1)Chi thi tha ty va da khung VC-3/4-Xv

Mot da khung tong 512 ms duoc sir dung dé bu tré trong khoang tir 125 ps dén
256 ms. Pa khung tong gdm 256 da khung. Chi thi da khung dwoc chia 1am hai
phan. Phan thtr 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 mdi khung va cé gia tri trong khoang
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tir 0 dén 15. Phan th hai 1a chi thi da khung 8-bit (MFI-2) sir dung cac bit tir 1
dén 4 cua byte H4 thudc khung 0 (bit 1-4 cia MFI-2 ) va thudc khung 1 (bit 5-8
cia MFI-2). MFI-2 taing mot don vi sau mdi 16 khung (1 da khung) va co gia tri
trong khoang tir 0 dén 255. Két qua la da khung tong c6 4096 khung, dai 512 ms
(hinh 3.17).

Viéc nhan dang mdéi VC-3/4 trong VC-3/4-Xv dugc thuc hién nhd cac
bit chi thi tht tu (SQ) nhu minh hoa trong hinh 3.18. Mdi VC-3/4 ctiia mot VC-
3/4-Xv c6 mét sb thir ty ¢6 dinh duy nhat nam trong khoang tir 0 dén X-1. VC-
3/4 truyén tai khe thoi gian tht nhat caa VC-3/4-Xc ¢6 sb thir ty 0, VC-3/4 truyén
tai khe thoi gian thi hai cia VC-3/4-Xc €6 s6 tht ty 1 v.v... VC-3/4 truyén tai
khe thoi gian thr X ciia VC-3/4-Xc ¢6 sb thir ty (X-1). Sé thir tu 8-bit (cho gia tri
ctia X trong khoang tir 0 dén 256) duoc truyén tai trong céac bit 1 dén 4 cua cac
byte H4, sir dung khung 14 (bit 1-4 cta SQ) va khung 15 (bit 5-8 cta SQ) nhu
bang 3.1.

[ [
L

MEFI1:0

MFI1:0

Pt

2 MSB: 0

MFIZ MSB: 0

MEFI1:1
MFI1:1

Pt

2 MSB: 0

MFIZ MSB: 0

Pakhung (ML

MFI1:15
MEFI1: 15

Pt

MEFI1:0
MEFI1: 0

[Pl

2 MSB: 0
MFI2_MSB: 0 v

MFI1:1

MEIL0 ) wvsB: 1

[Pl

MFI2_MSB: 1
$Q: 0

SQ: X1

Hinh 3.17- Chi thi da khung va thir tu VC-3/4-Xv
(2)Chi thi tha ty va da khung VC-1/2-Xv

Bit thtr 2 cua byte K4 cua VC-1/2 POH duoc st dung dé mang thong tin vé
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thir ty VC-1/2 va thir tw khung. Mot chudi gom 32 bit ndi tiép (hinh thanh tir 32
da khung, moi da khung c6 4 khung) dugc sap xép nhu hinh 3.18. Chuoi bit
nay duogc lap lai sau mdi 16 ms (32 bit x 500ps/bit) hay sau mdi 128 khung.

1 56 11

E)émk_hung Chithithity [RIRIRIRRRRRRRRRRRRRRRR

R: bit dw trir

Hinh 3.18- Pa khung 32 bit (bit thtr hai byte K4)

Byte H4 S6 thu

Bitl | Bit2 | Bit3 | Bit4 |[Bit5Bit6 Bit7Bit8 tu

Chi thi da khung thir nhat | khung
MFI1 (bit 1-4)

khung

S6 thtr
tu da

Chi thi tha tu MSB (bit 1-4) 1] 11

Chi thi thtr tw LSB (bit 5-8)

n-1

Chi thi da khung thir 2 MSB (bit 1-4)

Chi thi da khung thtr 2 LSB (bit 5-8)

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

olojlvlojlon|lr|lw|N|FR|O|FP (P

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Du trit ( "0000")

Chi thi thtr tu MSB (bit 1-4)

RlR PP R

Chi thi thir ty LSB (bit 5-8)

Chi thi da khung thir 2 MSB (bit 1-4)

ol IO, |IO(RP|IO(RP|IO(P|IO(RP|IO(P|IO(FRP O |O

ool |(P|IP|IPIO|IOCO|OCO(ICO(FP(P|IPIPIOOCIOIOC]F
= | O

ool (kP |O|IOCO|FRP|IFP|OIC(FRP([P|IO|IOCO|FR,r | kP OO]F

Chi thi da khung th 2 LSB (bit 5-8)

olo|lo|r|r|r|rkr|r|P|P|rk|lo|lo|o|o|o|o|o|o]|r

o
[y

0 P2

n+1

Bang 3.1- Chi thi tha tu va da khung trong byte H4
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Céu tr(c cua da khung gom céac truong sau: tir bit thir 1 dén tha 5 1a
truong dém khung, bit thir 6 + 11 14 céc bit chi thi tht tw, 21 bit con lai dugc
ding dé du trir cho tuong lai va duoc thiét lap toan bo 1a bit "0". Nam bit dém
khung cho phép xé&c dinh d¢ léch tré Ién t6i 512 ms, bang 32 lan d6 dai cua da
khung (32 x 16 ms = 512 ms).

Céc bit chi thi tha ty (SQ) gilp nhan dang tht tu cia mdi VC-2/1 trong
VC-1/2-Xc. M&i VC-1/2 ctia mot VC-1/2-Xv ¢6 mot sd thtr tu ¢d dinh duy nhét
nam trong khoang tir 0 dén (X-1). VC-1/2 truyén tai khe thoi gian thir nhit cua
VC-1/2-Xc ¢6 s6 thi tu 0, VC-1/2 truyén tai khe thoi gian tht hai caa VC-1/2-Xc
c6 s6 tha tu 1 v.v... VC-1/2 truyén tai khe thoi gian tha X cia VC- 1/2-Xc ¢6 sb
tha tu (X-1).

¢.S0 sanh két chudi 40 va két chudi lién ké i ‘
Su khac nhau gitra hai phuong thirc két chuoi d6 la cch truyén tai cac
VC giita cac dau cubi (hinh 3.19). Ngoai ra, phuong thirc két chudi 4o ciing cho
hiéu suét truyén din cao hon so v6i phuong thirc két chudi lién ké nhu minh hoa
trong bang 3.2.

Dich vu Tbc @6 bit Két chudi lién ké Két chudi ao
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
DVB 270 Mbit/s | VC-4-4c (37%) | VC-3-6v (93%)
ESCON 160 Mbit/s | VC-4-4¢c (26%) | VC-3-4v (83%)

Bang 3.2- So sanh hiéu suit caa hai phuong thirc két chudi

Két chudi 4o chia nho khdi tai trong can truyén va sip xép vao cac VC-n
riéng, cac VC-n duoc truyén di va duoc tai két hop tai diém cudi cua tuyén
truyén dan. Chinh vi vay, phuong thirc két chudi ao chi yéu ciu chic niang két
chudi tai thiét bi dau cudi caa tuyén. Trong khi d6, két chudi lién ké yéu cau
chuc nang két chudi tai moi phan tir mang.
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Két chudilién k& Bang thong yéu ciu Két chudiio

=T Mot nhom VC
i (VCG)

Nhidu tuyén

3x 155 Mbps

Hinh 3.19- Vi du so sanh hai phuong thirc két chudi
3.4.CO CHE PIEU CHINH DUNG LUQNG TUYEN LCAS

Nhu d4 trinh bay ¢ trén, két chudi tai dugc thuc hién dé tao nén nhitng tai
¢ dung lrong khac nhau. Mac di mot s6 lwong tai két chudi c6 the da duoc xac
dinh truéc cho phan I6n tng dung nhung thyc té ching ta ciing can phan phoi
linh hoat mot s6 tai cho mot vai tng dung cu thé. LACS duoc thiét ké dé thuc
hién chirc nang trén.

LCAS la mot giao thirc bao hiéu thue hién trao do6i ban tin gitra hai diém
két cudi VC-n dé xéac dinh sb luong tai két chudi. Ung voi yéu cau cia nguoi
st dung, s6 luong tai két chudi co thé tang/giam phi hop véi dung luong luu
luong trao d6i. Pic tinh ndy rat hiru dung v6i nha khai thac dé thich ung
bang tan giita cac bo dinh tuyén thay ddi theo thoi gian, theo mia...

a.Goi dieu khién 7 ‘ 7

Co ché hoat dong cua LCAS dua trén viéc trao doi goi dieu khién gitra
may phat va may thu. Mdi goi diéu khién s& md ta trang thai cua tuyén trong
goi diéu khién ké tiép. Nhiing thay d6i nay duoc truyén téi phia thu dé may thu
c6 thé chuyén t6i cau hinh méi ngay khi nhan duoc nd. Goéi diéu khién gom mot
loat cac truong danh cho nhitng chic nang dinh trudc va chira thong tin truyén
tir may phat dén may thu ciing nhu théng tin tir may thu dén may phat.

Huong di:

+ Truong chi thi da khung (MFI)
+Truong chi thi ddy (SQ)
+Truong diéu khién (CTRL)
+Bit nhan dang nhém (GID)
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Huéng veé

+Truong trang thai thanh vién (MST)
+Bit xac nhan thay doi thir ty (RS-Ack)

Truyén hai huéng

+Truong CRC
+CAc bit du trit khdng sir dung duoc thiét 1ap bang 0

O phia phat, MFI cua tat ca cac thanh vién trong nhom két chudi ao (VCG)
déu bang nhau va tang sau mdi khung. O phia thu, MFI duoc sir dung dé tap hop
lai tai trong cho tat ca cac thanh vién trong nhém. MFI duoc sir dung dé xac dinh
do tré gitra cac thanh vién trong cing mot nhom. Truong SQ chua sb tha tu da
duoc gan cho mot thanh vién xac dinh. Mdi thanh vién trong cing mot VCG
dugc gan mot sé thir ty duy nhét.

Truong diéu khién dugc st dung dé truyén tai thdng tin tir phia phat t6i
phia thu. Ngoai muc dich dong bo gitra hai phia, n6 con cung cép trang thai caa
mdi thanh vién trong nhém (xem bang 3.3). Tai thoi diém bat dau cua mot VCG, tat
ca cac thanh vién sé phat CTRL = IDLE.

Bit chi thi nhdm GID dugc st dung dé nhan dang VCG. Trong cac khung
¢ cing MFI, bit GID cua tat ca cac thanh vién thuoc cing VCG c6 clng gia tri.
Bit GID la phuong tién dé phia thu kiém tra xem tat ca cac thanh vién dén c6
hinh thanh cung tir mot tram phat hay khong. Noi dung cua bit GID Ia gia ngau
nhién st 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 dwoc kiém tra CRC. Néu kiém tra CRC khong
phat hién 16i, goi s& duoc st dung, nguoc lai sé bi loai bo.

Truong trang thai thanh vién dugc gui tir phia thu téi phia phéat (hudng I1én)
chia thdng tin vé trang thai cua tit ca cac thanh vién ciia mot VCG. MST sir dung
mot bit véi hai trang thai: OK = 0 va FAIL = 1. Khi bat ¢du mot VCG, tat ca cac
thanh vién giri MST = FAIL, MST khdng st dung ciing dugc thiét lap bang FAIL.

Gié trj Lénh Y nghia

0000 FIXED | Pau cubi nay khdng sir dung LCAD

0001 ADD Thanh vién nay chuan bi dugc thém vao nhém
0010 NORM | Truyén tai binh thuong

0011 EOS S thi ti cao nhat va truyén tai binh thuong
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0101 IDLE Thanh vién nay khong thuéc nhoém hoic sip bi
1111 DNU Khong sir dung (tai trong), phia thu nhan biét 15
Bang 3.3- CAc tir ma diéu khién

Bat ky mot thay d6i nao dugc phat hién tai phia thu lién quan dén sé thu ty
ctia thanh vién déu duoc ghi nhan va giri vé phia phat théng qua dao bit RS-Ack.
Bit RS-Ack chi cd thé thay d6i sau khi da danh gia trang théi cua tat ca cac thanh
vién. Viéc dao bit RS-Ack sé cdng nhan gia tri cia MST trong da khung trudc.
Phia phéat c6 thé st dung viéc dao bit nhu 1a dau hiéu cho phép thay doi tir phia
thu va né s& chap nhan théng tin MST méi.

b.Cac chirc nang chinh ciaa LCAS

(1)Thém thanh vién (tang dung luong)
Hinh 3.20 minh hoa quéa trinh thuc hién viéc thém hai thanh vién sau
thanh vién cudi cing.
memy. 1 (EOS) memy{madi) memy-1 (mati)
NMS LCAS Sk Sk Sk

_________________———
ADD  CTRI=ADD —

CTRL=ADD

MST=0K

‘_____‘_‘_"‘“"--—n-

CTRL=NORM CTRL=EOS
——
L | MST=0K

—<i___>

CTRL=NORM CTRL=EOS

Hinh 3.20- Thém nhiéu thanh vién

Khi mét thanh vién duoc thém vao, né s& luén duoc chi dinh sb thi tu Ion
hon sb thir ty cao nhét hién tai (trong tr mad CTRL c6 chi thi EOS). Sau Iénh
ADD, thanh vién dau tién phic dap MST = OK s& duoc chi dinh sd thtr ty cao nhat
(tiép theo s thtr ty cao nhat hién tai) va thay d6i tir ma CTRL thanh EOS, dong
thoi thanh vién cao nhat hién tai ciing thay d6i CTRL cua nd thanh NORM.

Trong truong hop thém nhiéu thanh vién (vi du x thanh vién) va nhan dugc
ddng thoi nhiéu thanh vién c6 phic dap MST = OK, viéc chi dinh sb tha tu dugc
thue hién mot cach tly y, mién I1a ching tao thanh mot day x sé thu tu tiép theo sb
the tu cao nhét hién tai. Tir md CTRL cua thanh vién cao nhat hién tai s& chuyén
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tir EOS thanh NORM, d6ng thoi tir ma CTRL cua thanh vién méi cao nhat duoc
thay doi thanh EOS, CTRL cua tit ca cac thanh vién méi con lai duoc thiét lap
bang NORM.

Budc cudi cing cia qua trinh thém thanh vién 1a gui di NORM hodc EOS
trong tir ma diéu khién ctaa goi diéu khién cho thanh vién d6. Khung conteno dau
tién chira s6 liéu tai trong cho thanh vién mai s& 1a khung conteno ngay sau bit cubi
cung cua khung chira ban tin NORM/EOS.

(2)Loai bo tam thoi thanh vién (giam dung luong)

Khi tai phia thu phat hién ra mét thanh vién phat NORM hoac EOS bi su
¢ trong mang, phia thu s& gai di MST = FAIL cho thanh vién d6. Sau do
phia phat s& thay thé diéu kien NORM/EOS bang DNU va thanh vién ngay
truéc d6 s& giri di EOS trong truong CTRL. Budc cudi cuing trong qué trinh loai
bo tam thoi mot thanh vién 1a loai bo vung tai trong cua thanh vién do khoi VCG.
Khung conteno cubi cling chua tai trong cua thanh vién bi loai bo 1a khung chira
bit cudi cung cua goi diéu khién chaa tir md DNU. Khung tiép theo khung cudi
cung sé chara toan bit ‘0’ trong vung tai trong. Hinh 3.21 minh hoa qua trinh loai
bo thanh vién cubi cuing do 13i str dung Iénh DNU.

Khi phia thu phat hién nguyén nhan gay su c¢6 da duoc x6a bo, no sé& giri
MST = OK cho thanh vién d6. Phia phat s& thay thé diéu kién DNU bang
NORM/EQS va thanh vién ngay trudc do s€ gui di NORM trong truong CTRL.
Budc cudi cung khi khoi phuc lai mot thanh vién da bi loai bo tam thoi 13 bat
dau st dung lai ving tai trong cua thanh vién d6. Khung conteno dau tién chira
s6 liéu tai trong cho thanh vién nay Ia khung ngay sau khung chira bit cudi cuing
cta goi diéu khién c6 tir ma NORM/EOS déu tién cho thanh vién do.

memny, memy, (EOS)
NMS Sk Sk
LCA MST=FAIL
: | MeTERAR
g_ﬁ
/ CTRL=EOS CTRL=DNU
Trang
thdi 16i

memy: thanh vién thir 1

Hinh 3.21- Giam dung luong do sy ¢6 mang
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(3)Xoa thanh vién (giam dung luong)

meny mens mem; (EOS)
NMS LCAS Sk sk Sk

\

Lénh

gidm ‘%“““—%
CTRL=IDLE CTRL=IDLE CTRL=EQS
SQ=4 $Q=5 SQ=3

JE

MST=FAIL

Bao bit RS-Ack
I
. | MsT=FALL

Dao bit RS-Ack

mem;: thanh vién thir i
Hinh 3.22- Loai bo thanh vién 4 va 5 tir mot VCG c6 n = 6 thanh vién

Hinh 3.22 minh hoa qua trinh loai bo cac thanh vién th 4 va thtr 5 tor mot
VCG c¢6 n=6 thanh vién

Khi cac thanh vién bi x6a, sé thi tu va trang thai cua cac thanh vién khac
s& duoc chi dinh lai. Néu thanh vién bi xda chtra s6 thir ty cao nhat caa nhom,
thanh vién c6 sb thir ty cao thir hai sé& thay d6i tr md diéu khién thanh EOS,
dong thoi goi diéu khién cua thanh vién bi x6a chuyén thanh IDLE. Néu viéc
x6a khong duoc thuc hién boi thanh vién cao nhat thi cac thanh vién cé sé thi t
trong khoang tir thanh vién bi x6a téi s thir tu cao nhét s& cap nhat SQ trong cac
goi diéu khién, dong thoi thanh vién bi x6a thay doi trang thai. Khi thanh vién
bi x6a guri di tir ma diéu khién IDLE, khung conteno cudi cling cia thanh vién
nay con chua sé liéu tai trong 1a khung chta bit cudi cung cua goi diéu khién.

3.5.PANH GIA HIEU SUAT SU DUNG BANG THONG CUA
PHUONG PHAP GHEP KENH SDH.

Sau day so sanh vé toc do goi, thdng luong, tbe do truyén, hiéu suat va hiéu suét
téng cuiia C4c phuong thirc POS, DPT va Ethernet.

Téc do goi 1a sb goi sb lieu truyén trong mot gidy (P/s), thong luong 1a sé byte
s6 liéu truyén trong mot gidy (Byte/s), tbc do truyén (Mbit/s), hiéu suat (%) biéu
thi s6 byte s6 liéu truyén di chiém bao nhiéu phan traim so véi tong s byte tai
trong cua khung STM-1 truyén di trong mot gidy va hiéu suat tong (%) biéu thi
s6 byte s liéu truyén di chiém bao nhiéu phan trim so véi tong sb byte cua
khung STM-1 truyén di trong mot giay.
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Giao dién SDH 155,52 Mbit/s c¢6 kha ning chuyén tai luong sé liéu IP
theo phuong thiee POS, DPT va Ethernet. Trong cac truong hop nay, gia tri cuc dai
cua téc do goi, thong luong, tée do bit truyén, hiéu suat va hiéu suét tong déu phu
thudc vao kich co goi IP.

Kich ¢& g6i SDH dugc xac dinh theo biéu thirc (3.1):

POS_ PSIZE = IPSIZE + POS_OH = IPSIZE + 9 (3.1)

Kich c& g6i SRP dugc xé4c dinh theo biéu thuc (3.2):
SRP_PSIZE = IPSIZE + 20 (3.2)

Kich c& goi Ethernet dwoc xac dinh theo biéu thire (3.3):

E_PSIZE = IPSIZE + 26 (3.3)

Biéu thuc chung dé xac dinh téc do goi, thong luong, toc do bit va hiéu suit tong
cuc dai:

PLD/s _ 2340 X8000

Tbc do goi Pr (P/s) = = 3.4
PSIZE PSIZE
Thong lugng Th (MB/s) = Pr X PSIZE 3.5
Téc do truyén dan Tr (MBit/s) = Th x 8 3.6
Hiéu suét Ef (%) = ——— = —XLSIZE 3.7
PLD/s 2340 xX8000
Hiéu suét tdng Et (%) = Ef X —on0 = JXIPSIZE o 2340 3.8

2430 2340 X8000 2430

trong do6: PLD- tai trong ; PSIZE- kich c& g6i POS (SDH), DPT hoac
Ethernet.

Tai trong PLD bang tong sb byte trong khung STM-1 trir di téng sb
byte OH (gém SOH+VC-4 POH):
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PLD = (9x 270) - 9 x (9+1) = 2340 byte
DPai lu:ong 8000 trong cac biéu thirc trén day 1a s6 khung STM-1 trong 1
gidy va chit sb 8 trong biéu thtrc (3.3) 1a 8 bit/byte.

Pé tién hanh so sanh, lay thi du IPSIZE = 4470 byte. Tur d6 tinh dugc:
POS_SIZE= 4479 byte, DPT_SIZE= 4490 byte va E_SIZE = 4496. Su dung cac
biéu thirc (3.4) + (3.8) tinh dugc:

-Truyén tai IP trén SDH (POS):
Pr = 2340 X8000/s = 4179 pls
4479

Th =4179 x 4470 = 18.680 MB/s
Tr=18.680 x 8 = 149.440 Mbit/s

1479 X4470
- = 99.76 %
2340 X8000
Et-9976x@ 96.09 %

-Truyén tai goi trén Ethernet

Pr = 4163 P/s

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 %

T két qua tinh toan cho biét phuong thirc truyén tai goi trén SDH ma
dai dién 1a kiéu dong khung HDLC c6 téc do goi, thdng lwong, toc do truyén,
hiéu suat va hiéu suat tong déu cao hon céc thong sé twong tng cua Ethernet va
DPT.
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KET LUAN:

Sau ba thang nghién ctru va thyuc hién dé tai dudi sy huéng dan tan tinh caa T.S
Pd Anh Diing ciing voi su ¢d gang nd luc cua ban than, em da hoan thanh db an tét
nghiép cua minh theo dung ké hoach duoc giao. Trong dé tai nay em da thuc hién

duoc nhirng van dé nhu sau:

- Tim hiéu tong quan v€ truyén dan so
- Tim hiéu vé cac phuong phap ghép kénh tin hi¢u s

- Céac phuong phap nang cao hiéu suat st dung bang tan trong SDH

Tuy nhién do thai gian ¢ han viéc con thiéu kinh nghiém trong qué trinh 1am
d6 &n. Ban do an khéng thé tranh khoi nhirng khiém khuyét va thiét xot. Em rat
mong duogc su dong gop ¥ kién cua thay cd trong hoi dong va cac ban dé do an tot
nghiép cua em duoc hoan thién hon.

Mot lan nita em xin cam on céac thay , cd va ban bé d3 giup d& em trong qua
trinh 1am d6 &n.

Em xin chan thanh cam on !

Hai phong , ngay ...thang ... nam 2013
Sinh vién

Pong Vin Quan
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