é-r,;j-r HOQC VIEN CONG NGHE BUU CHINH VIEN THONG

BAI GIANG MON

Tong Quan Vién Thong

Giang vién: Nguyén Dirc Nhdn, Cao Hong
Son, Lé Thanh Thuy, Ng6é Thu Trang,
Nguyén Thu Nga



MUC TIEU MON HOC

> Kién thirc:
v Cung c;d’p cac khai niém va cac van dé ky thudt chinh
cua vién thong
v/ Kién trac, cach té chirc ciing nhw cach thurc hoat dong
cua Cac mang vien thong
v Cé&c phat trién ~vé‘ cOng nghé va dich vu, Xu huong hoi
tu Cac mang vién thong
» K¥ nang: Giup‘sinh vién co ky nang nghién cuiu, phan
tich, danh gia vé mang vien thGng co ban



> C]
> C]
> (]
> C]

NOI DUNG

huong 1: Co sé vién thong
huong 2: Cac k¥ thuat vién théng co ban
huong 3: Cac mang vien thong

huong 4: Dich vu vién thong



BO CUC VA PANH GIA

> B6 cuc 26 Ly Thuyét, 6 Bai Tap
v’ Chirong 1: 4 Ly Thuyét
v’ Chwong 2: 4 Ly Thuyét, 2 Bai Tap
v' Chwong 3: 12 Ly Thuyét, 2 Bai Tap
v' Chuwong 4: 6 Ly Thuyét, 2 Bai Tdp
» Danh gia:
v' Chuyén can 10%
v' Bai tap/Thao ludn 10%
v' Kiém tra gitta ky 20%
v Thi 60%



TAI LIEU THAM KHAO

[1] Bai giang : Tong quan mang vien théng

[2] Nguyén Tién Ban, Nguyén Thi Thu Hang,
Bal giang Tong Quan Mang Vién Thong, Bal
giang Hoc Vién C6ng Nghé Buu Chinh Vién
Thong

[3] Th.s Nguyén Bttc Chi, Mang Vién Thong Thé
He Moi NGN, Bai giang Hoc Vién COng Nghé
Buu Chinh Vién Thong



Chuong 1: CO SO VIEN THONG

Ll Lichshvhquiwnhphétesén )



Chuong 1: CO SO VIEN THONG

1.1.1 Khai niém chung vé vién thong

> Vién thong bao gébm nhing vén dé lien quan dén viéc
truyén thong tin (trao doi hay quéng ba thong tin) gitka cac doi
tirong qua moét khodng céach, nghia 1a bao gém bat ky hoat
doéng lien quan tdi viéc phat/thu tin fire (@m thanh, hinh anh,
dir liéu...) qua cac phuong tién truyén thong (hiru tuyén, vo

tuyén)
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LAN

e-mail

WLAN

Internet Www
low WAN Fast WAN ADSL

Cable modems

Telephone

Telefax

Cordless telephones

ISDN Telefax Gr 4

AM radio FM radio Stereo radio Digital radio

Radio~JV_Color TV Stereo TvDigital T-\‘,/oD

Telephon@

Cellular Telephone
Paging g

ellular
Telephone

Mobile
igital  Data

Mobile

IP

1850

1930

1970

1990

2000

WAN: Mang dién rong

LAN: Mang néi hat

WLAN: LAN khong day

WWW: World Wide Web

ADSL: Dutng déiy thué bao s6 bat
doi ximg

ISDN: Mang sé tich hop da dich vu

AM: Diéu ché theo bién do

FM: Diéu ché theo tin so

IP: Giao thitc Internet

CS: Chuyén mach kénh

PS: Chuyén géi

VoD: Truyén video theo yéu ciu

TV: Truyén hinh
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_1.1.2 Cic giai don phit wién vién thong )

»Dién bao cua Samuel Morse 1838-1866
»Dién thoai (telephony) 1876-1899
v'Alexander Graham Bell phat minh ra dién thoai 1876
v Xuat hién téng dai dau tién véi 08 duong day
v’ Almond Strowger séng ché ra téng dai co dién kiéu tirng nac (Step-by-step
1887)
> Truyén hinh (Television) 1923-1938
»Radar va vi ba 1938-1945
> Truyén théng vé tinh 1955 > Hbi tu
»Internet 1980-1983 o
> Di ddng té bao 1980-1985
> Truyén hinh s6 2001-2005



1.2 Céc khai niém co ban )
> CAac khai niém co ban trong vién thong
v’ Vién théng
v/ Théng tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché
v' Sé héa tin hiéu trrong tuw
v/ Céac loai kénh truyén théng

v'Khai niém mang vién thong



1.2.1 Hé thong vién thong )
> CAac khai niém co ban trong vién thong
mm) v Vién thong
v/ Théng tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché
v' Sé héa tin hiéu trrong tuw
v/ Céac loai kénh truyén théng

v'Khai niém mang vién thong



Chuong 1: CO SO VIEN THONG

1.2.1 Hé théng vién thong

> Vién thdng (telecommunication)

v Nhitng van dé lién quan dén viée truyén thong tin (trao
déi hay quang béa théng tin) gitra cac dbéi twong qua
mot khoang cach.

v'Bao gom bat ky hoat doéng lién quan i viéc phat/nhén
tin tdre (&m thanh, hinh &nh, chd viét, div lidu, ...) qua
cac phuong tién truyén thong (hiu tuyén nhw duong
day kim loai, cap quang hodc vO tuyén hodc cac hé

thdng dién tor khac).
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1.2.1 Hé théng vién thong )

Truyén

thanh

Truyén

hinh

bién
bao

Telex

Truyén
hinh vo

Truyén

bién

thoai
co

dinh

bién

thoai
di

dong

Truyén
dir
liéu

Thu
dién

tu

Truyén
hinh
hoi
nghi




1.2.2 Thong tin, ban tin va nguon tin

> CAac khai niém co ban trong vién thong
v’ Vién théng
BE) v Thong tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché
v' Sé héa tin hiéu trrong tuw
v/ Céac loai kénh truyén théng

v'Khai niém mang vién thong
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1.2.2 Thong tin, ban tin va ngudn tin

» Thong tin (information)

v Théng tin: Céc tinh chat xac dinh cda vat chat duoc tiép nhdn béi nha
quan sat tir thé gidi vat chat xung quanh.
v/ Théng tin (tin tc): sw hiéu biét hay tri thire, c6 khd ndng duwoc biéu dién
dwéi nhitng dang thich hop cho qué trinh trao déi, truyén dwa, lwu gilr hay
xtrly.
v’ Cac dang co ban: Am thanh, Hinh &nh, D& liéu.. (cé thudc tinh chung:
chtra dung y twong trong hoat déng tw duy cua con nguoi.)
v Vi du:

o Am thanh (tiéng n6i, am nhac ...)

o Hinh anh (hinh &nh tinh, hinh dnh déng, dé hoa ...)

o Dir liéu (chir viét, ky tw, con so6, do thj)

... = da phuwong tién
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122 Thongiin bin invingubntin )
> Ban tin:
v Théng tin duoc thé hién & mét dang thirc nhét dinh duoc goi la ban tin.
v'Dang thé hién cé thé I3
o véan ban
o ban nhac
o hinh vé
o doan thoai...

v M6t ban tin chira dung mét lwong thdng tin cu thé, c6 ngubn va dich

xac dinh can duoc chuyén mdt cach chinh xac, dung dich va kip thoi.



Chuong 1: CO SO VIEN THONG
122 Thong tin, bén tin vingubntin )
> Nguén tin: Nguon tin Ia noi sén sinh hay chira céc ban tin
can truyén.
> Ngubn tin co6 thé I3
v’ con nguoi
v’ céc thiét bi thu phat 4m thanh, hinh énh

v’ c4c thiét bi lwu triv va thu nhén théng tin ...



1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Cac khai niém co ban trong vién thdng
v'Vién thong
v'Thong tin, bén tin va nguon tin
mm) v Tin hiéu, ma hoa va diéu ché
v'S6 hoa tin hiéu tuong tw
v'Cac loai kénh truyén théng

v'Khéi niém mang vién théng
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1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

» Tin hiéu (signal) :

v’ La dai lwong vét ly trung gian do thong tin bién déi thanh.

v’ Trong vién théng: mét dang ndng lwong mang theo théng tin tach ra,

duwoc va truyén tor noi phat dén noi nhén.

v Phan loai:
o Theo déc tinh ham sé: tin hiéu twong tu/tin hiéu sé.
o Theo théng tin (ngudn tin): tin hiéu &m thanh (trong dé c6 tin hiéu
thoai, tin hiéu ca nhac ...); tin hiéu hinh anh (hinh anh tinh, hinh anh
déng ...); tin hiéu di¥ liéu.
o Theo nang ltrong mang: tin hiéu dién, tin hiéu quang ...
o Theo vung tan sé: tin hidu am tan, tin hiéu cao tan, tin hiéu siéu

cao tan ...
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1.2.3 Tin hi¢éu, ma hoa, diéu ché va giai diéu ché

> Phan loai tin hiéu theo dic tinh ham so:

VN
4 b
3 _____________
A 2 | o). A
imax)~ 1~ N "~ ~"~"~"~""""" /" "~""°° R R
//\ A ° >
/\ > t
0 ~ \/ t (b) Tin hiéu ky thuat sb
S N
i(miny | / !
(a) Tin hiéu twong tw 1
(0] N
~

t
(c) Tin hiéu nhi phan

= Can nho rang, tin hiéu tuong tw va tin hiéu sé co thé cung tai
mot thong tin va co thé dwoc chuyén doéi lan nhau.
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1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

Five combinations of data and signals

Data

Analog

Digital

Digital

Analog

Analog or Digital

Signal
Analog

Digital

Analog

Digital

Analog

Common Conversion Technigque

Amplitude modulation
Frequency modulation

NRZ-L

NRZI

Manchester

Ditferential Manchester
Bipolar-AMI

4B/58

Amplitude shift keying
Frequency shift keying
Phase shift keying

Pulse code modulation
Delta modulation

Spread spectrum technology

Common Devices

Radio tuner
TV tuner

Digital encoder

Modem

Codec

Spread spectrum
encoder

Commeon Systems

Telephone

Cable TV
Broadcast TV

AM and FM Radio

Local area networks
Telephone systems
HDTV

Dial-up Internet access
DSL
Cable modems

Telephone systems
Music systems

Cordless telephones
Wireless LANs
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_1:2 T higu, ma hon, didu ché v gid Giéu ché )

» Ma hda (coding):
v Ma héa ngudn (source coding): nén ngudn thdng
tin.
v’ M& héa kénh (channel coding): bao vé ban tin khi

truyén trén kénh.
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1.2.3 Tin hi¢éu, ma hoa, dieéu ché va giai diéu che

> Ma héa nguén (source coding):
v'Phuong thire ma hoéa tin hiéu thanh cac bit théng tin dé truyén,
dong thoi lam téi da dung luong kénh truyén.
v'Phan theo céac loai nguén théng tin khac nhau: thoai, s6 liéu hodc
hinh anh.
o Phé bién PCM, ngoai ra c6 DPCM, ADPCM

» Ma hda kénh (channel coding):
v'Bé sung thém céac bit vao ban tin truyén di nhdm muc dich phéat

hién va/hodc stra I0i.



1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Vi du vé cac khudn dang ma hoé va chuén

Thiét bj vao

Keyboard

May anh
sO

Loai dir liéu Chuén
Alphanumeric | ASCII, EBCDIC,
(ky tu' va s6) | Unicode

Hinh anh JPEG, GIF, PCX,

(image) TIFF

Anh dong MPEG-2, Quick
Time

Am thanh Sound Blaster,
WAV, AU

Do hoa, font | PostScript,

Truelype, PDF




1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

Vi du ma hod ky tw va sb: Trong bang ma ASCII ‘a’= 1100001

000 001 010 011 100 101 110 111
0000 |NULL DLE 0 @ p ‘ 0
| 0001 SOH DC1 ! 1 A Q a q
0010 STX DC2 " 2 B R b r
0011 ETX DC3 e 3 C S C S
0100 EDT DC4 $ 4 D T d t
0101 ENQ NAK % 5 E U e u
0110 ACK SYN & 6 F V f V
0111 BEL ETB ' 7 G W g W
1000 BS CAN ( 8 H X h X
1001 | HT EM ) 9 | Y i y
1010 LF SUB * ; J Z [ Z
1011 | vT  ESC + ; K [ k {
1100 FF FS | < L \ | |
1101 | CR GS i = M ] m )
1110 SO RS : > N N n ~
1111 SI US / ? O _ 0 DEL




Chuong 1: CO SO VIEN THONG
2.3 Tin hieu, ma hoa,diéu ché va g diéu ché )

> Diéu ché (Modulation)
v/ Théng tin can truyén duwoc tron 1an véi séng mang nho diéu ché.

v’ Cén qua trinh diéu ché: vi tin trc cua tin hiéu, nhw tiéng néi chdng han,
thuong co tan sé thap, kho phat di xa.

!\[\[\/\/\[\‘ Song mang
VVVVVUV

> \/' Tin hiéu dang diéu ché

P ’ Tin hiéu ducc diéu
v v U ~ ché& bién do

Tin hiéu dugc diéu
ché theo tan s6
|




Chuong 1: CO SO VIEN THONG

1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Diéu ché (Modulation)
v' CO6 2 kiéu diéu ché dwoc st dung réng rai:
o Diéu bién (AM) va
o Diéu tan (FM).
v'Cac hinh thire khac: QAM, PM va PCM.
v'Str dung két hop cac ky thuat diéu ché:
o Phét thanh FM stereo: két hop ¢d AM va FM
o Hé théng vo tuyén sob: bién déi tin hiéu tiéng noi thanh xung ma, sau dé
str dung QAM/ PM dé chuyén dong xung theo tin hiéu vo tuyén..
v'Céc hinh thire diéu ché sé:
o Khoa dich bién dé (PSK).
o Khoa dich tan (FSK)
o Khoa djch pha (PSK)



Chuong 1: CO SO VIEN THONG

1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Piéu ché ASK:

v Khdi niém: Séng mang cé bién do bién doi theo dang soéng tin hiéu diéu ché’

o Khi bit thong tin c6 gia tri logic I =2 bién do Max tin hiéu la A,
o Khi bit thong tin cé gid tri logic 0 = bién do tin hiéu xdp xi la 0.

vDang tin hiéu:

Song mang

Tin hiéu diéu ché / 0

0 | 0
: @VAVAV
Tin hiéu FSK /W\/\/\/\/,M




Chuong 1: CO SO VIEN THONG

2. Tin i, md e, i hé v g didu ché_)

> Piéu ché ASK:

vBiéu thirc tin hiéu:

Séng mang: Es(t) = Ag .Cos(apt + @)
Tin hiéu diéu bién: x = x(t)
Tin hiéu ASK: E () =m.x(?). Ag .Cos(awyt + ¢,]

Véi: Ag labién do cuc dai tin hiéu; @, la tan s6 tin hiéu

@, 1a pha ban dau cua tin hiéu; m 1a hé s6 diéu ché
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1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Diéu ché FSK:

v Khdi niém: S6ng mang c6 tan s6 bién doi theo dang séng tin hiéu diéu bién.

o Khi bit thong tin cé gia tri logic 1 thx tan so tin hiéu la o,
o Khi bit thong tin cé gia tri logic 0 thx tan so tin hiéu la o,

v Dang tin hiéu.:

Tin hiéu diéu ché

—01 1 0 I L0




Chuong 1: CO SO VIEN THONG

1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Diéu ché FSK:

v Khdi niém: Séng mang cé tan sé bién doi theo dang song tin hiéu diéu bién.

o Khi bit thong tin cé gid tri logic 1 thX tdan so tin hiéu la o,

o Khi bit thong tin co gid tri logic 0 th* tdn s6 tin hiéu la o,
v Dang tin hiéu:

Tin hiéu diéu ché

o1 7 Ly ] Lo
Tin hiéu FSK /\A/\AM]V\A/WW\/W




Chuong 1: CO SO VIEN THONG

L2 Tin i, md e, i hé v i didu ché_)

> Diéu ché FSK:

v Biéu thiic tin hiéu:

Séng mang: Es(t) = Ag .Cos(apt + @)
Tin hiéu di€u ché: X = x(t)
Tin hiéu FSK: Ergk(t) =Ag .Cos[m.x(t)wyt + @]

Vé6i: Ag labién do cuc dai tin hiéu; @, la tan so tin hiéu
@, la pha ban dau cua tin hiéu; m 1a hé s6 diéu ché



Chuong 1: CO SO VIEN THONG

1.2.3 Tin hi¢u, ma hoa, di€u ché va giai di€u ché

> Diéu ché PSK:

v Khdi niém: Séng mang c6 pha bién doi theo dang song tin hiéu diéu bién.

- Khi bit thong tin ¢6 gia tri logic 1 thx tan so tin hiéu 1a @,

- Khi bit thong tin c6 gia tri logic 0 thx tan so tin hiéu la ¢,

v Dang tin hiéu:

Tin hiéu diéu ché 0 11 0 1 Lo




Chuong 1: CO SO VIEN THONG
128 Tin higu, ma hoa,diéu ché va gii diéu ché )

> Diéu ché PSK:

v Biéu thiic tin hiéu:

Séng mang: Es(t) = Ag .Cos(apt + @)
Tin hiéu di€u ché: X = x(t)
Tin hiéu PSK: Epg(t) =. A .Cos[wyt + m.x(t).¢,]

Véi:  Ag labién do cuc dai tin hiéu; @, 1a tan so tin hiéu
@, 12 pha ban dau cia tin hiéu; m 12 hé s6 di€u ché
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1.2.3 Tin hiéu, ma hoa, di€u ché va giai di€u ché

> Bai tap vé diéu ché soé:
1. Vé dang séng tin hiéu tai cdc dau vao va dau ra bo diéu ché ASK, vai tin

hiéu dau vao bo diéu bién la tin hiéu so itng voi dday bit 101010101, séng
mang E= E,sin(2 f t+72).

2.Vé dang séng tin hiéu tai cdc dau vao va dau ra bo diéu ché” ASK, vdi tin
hiéu dau vao bo diéu bién la tin hiéu s6 ving voi day bit 101100101, séng
mang E= E,sin(2 nfyt+7/2) va hé so diéu ché’ m=3.

3.Vé dang séng tin hiéu tai cdc dau vao va dau ra bo diéu ché” PSK, vdi tin
hiéu dau vao bo diéu bién la tin hiéu so ving voi day bit 101010101, séng
mang E= E sin(2nf t+ 72).



1.2.4 S6 hoa tin hiéu twong tu )

> CA&c khai niém co ban trong vién thong
v’ Vién théng
v/ Théng tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché

m) v S6 hdatin hiéu twong tw

v/ Céac loai kénh truyén théng

v'Khai niém mang vién thong



Chuong 1: CO SO VIEN THONG

_l24SSheatinbiguwongty )

> Khéi niém : S6 hoa tin hiéu analog 1a chuyén déi tin hiéu
analog thanh tin hiéu so
> Phuwong phap s6 hoa :

v Diéu xung ma PCM

v' Diéu xung ma vi sai

v Diéu ché delta



Chuong 1: CO SO VIEN THONG

24Sbheatnhitwwmgts )

> Diéu xung mé PCM dwoc dac trung béi 3 qua trinh :

v' Lay méau

v Luong tr hoa
v Ma hoa

Tinhiéu
Chuyén doi AID Chuyén doi DIA
Hinh 1.1 - So'd0 khoi qua trinh chuyén doi A/D va DIA trong hé thong PCM
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24sbheatinhitvumgts )

> Lay mau:

v Khéi niém : L4y mau 1a qud trinh roi rac héa tin hiéu

theo thoi gian

So *
Xung lay mau

Tin hiéu
analog

Tm
Hinh 1.2 - LAy mAu tin hiéu analog



Chuong 1: CO SO VIEN THONG

» Luong tr hoa:

v’ Luong tir hda déu : Chia bién dé xung 14y mau thanh
cac khodng déu nhau, méi khoéng 1a mét buoc luong

tr déu A o,

A

A Budc luong tir déu

Xung ldy miu

7

Tin hiéu
analog

t

Tn
Hinh 1.8 - luong tir hoa déu
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1.2.4 S6 hoéa tin hiéu tuong tu )

> Luong tir héa:

v Lwong t&r hoa °°*
khong déu : Chia , o
i Ai Budc lugng tir khong déu
bien dé xung /4 ,
~ ] . J ,y Xung liy mau

mau thanh cac

> A A T’ h.A
khodng khong déu analog.
nhau theo nguyén  Mitc luong tir

tic khi bién do t
xung ldy méu cang
I&n thi do dai buéce
ltrong tir cang Ion.

Tm
Hinh 1.9 - Luong tir hoa khong déu
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_124S8heatinhiguwongty )

> Ma héa: 182
2 2. . 112 A —+ Vil
Chuyén dobi bién 4. | v
1 V
do xung luong tr * y
64 N ——
thanh mot ttr ma sa—+ §°
; 204"
8 bit. 6o g
T — ;
Pac tinh bé ma 64, 1280 256" 512 10244 048V vao
' ) 321
16 A

héa A=87,6/13

Hinh 1.10 - Nhanh duong dic tinh bién d6 bd ma hoa - nén sé A = 87,6/13
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_124S8heatinhiguwongty )

> Ma hoa: Hoat ddéng ctia b6 ma hoa nén so.
v’ Xac dinh bit dau b1
v’ Xéac dinh mé doan b,b.b,
v’ Xéac dinh buwdrce trong doan : bbb-bg

> Duwra vao céc bang nguoén dién &p mau dé xéc dinh 8 bit

theo phwong phap so sanh



1.2.4 S6 hoa tin hiéu twong tu )

» Ma hoa:

Béng nquén dién ép mau

T T doan l\gf liot?:] Pién ap mau chon bwdc trong doan E)ié:’n ap mau
: bs b bs bs dau doan

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

Il 010 2A 4A 8A 16A 32A

1] 011 4A 8A 16A 32A 64A

\Y 100 8A 16A 32A 64A 128A

\Y, 101 16A 32A 64A 128A 256A

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

Vi 111 64A 128A 256A 512A 1024A

Bang 1.1 - Cac ngudn dién ap mau
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1.2.4 S6 hoa tin hiéu twong tu )
> Bai tdp vé ma héa ngudn PCM:

1- Tinh tdc d6 ludng bit di¥ liéu sau ma hoa trong trwérng hop tin
hiéu co6 dai tan 1a 0-10.000Hz, diing 200 bwdc lwong tir dé lwong
t&r hoa tin hiéu nay va thém 56 bwéc lwong tir dé dw phong trong
twong lai. Trong qua trinh ma hoa dw phong thém 4 bit.

2- Tinh toc d6 ludng bit d¥ liéu sau mé& hoa trong trwdng hop tin
hiéu co dai tan 1a 300-4000Hz, dung 2048 bwdc lwong tor dé
lwong tr hoa.

3- Tinh tdc dé ludng bit di¥ liéu sau ma hoa trong trwdng hop tin
hiéu c6 dai tan la 0-4.000.000Hz, dung 500 buwdc lwong tir dé
lwong t&r hod tin hiéu nay va thém 12 bwéc lwong té dé dw phong
trong twong lai. Trong qua trinh ma hoa dw phong thém 1 bit.
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1.2.4 S6 hoa tin hiéu twong tu )
> Ma hoa nguén PCM:
v Tin hiéu Audio
+ Af=3,1 kHz (0,3+3,4 kHz): SNR=30dB
«Toc dd min: B= (4f/3) SNR=31 kb/s
Thuec té, B = 64 kb/s ( f, = 8 kHz; 8 bits/sample).

v'Tin hiéu Video
» Af=4 MHz ; SNR=50dB
« Téc d6 min: B= (4f/3) SNR=66 Mb/s
* Thuc té, B = 100 Mb/s ( f, = 10 MHz; 10 bits/sample).



1.2.5 Kénh truyén thong )

> Cac khai niém co ban trong vién thong
v’ Vién théng
v/ Théng tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché
v’ Sé héa tin hiéu trrong tuw
mm) v Cac loai kénh truyén thong

v'Khai niém mang vién thong
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1.2.5 Kénh truyén théng )

» Kénh (channel):
v M6t HTTT gom: TBDC, thiét bi truyén dan; thiét bj thu/phéat (dat cach xa
nhau hodc néi tiép nhau). Moéi trurdng vat chat va ky thuat qua hé théng va
duworc tao san, dé truyén duwoc mot tin hiéu doc 1ap dwoc goi la mét kénh. C6
nhiéu khéai niém kénh.
v/ CAc thiét bi dau cudi xtr ly kénh thdng tin.
o Méi truong ky thuét duoc tao ra xuyén sudt HTTT va truyén duoc 1 théng
tin doc lap (kénh thoai; dir liéu; video...).
v' Thiét bi truyén dan ky thuat sé (KTS- digital trasmission channels) xd ly
cac kénh truyén dén KTS.
o Twong (g voi cac tin hiéu KTS (kénh E1, T1, STM-1...). Trong thiét bj
truyén dan, kénh truyén dan duoc tao ra véi tbc do bit cé dinh theo chuén
chung (64kb/s; 2048 kb/s ; 155,2 Mb/s...)
v’ Thiét bi thu/phat x& Iy kénh vat Iy (physical channels).
o Déc trumg béi db rong bdng tan va dai tan hoat ddng (kénh radio, kénh vé
tinh, kénh cap quang...)
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1.2.5 Kénh truyén thong )

> Truyén théng (communication)

v’ Truyén théng: khai niém réng mé ta qué trinh trao déi théng tin

(exchange of information) hodc la sw trao déi thdng tin qua lai gitra

hai hodc nhiéu bén.

v' Vi du: M6 hinh hé thong truyén thdng thoai 2 chiéu

Phat/nhan
tin (giong
noi)

Ban tin

l

>

TBDC
phat/thu
giong noi

Tin hi¢u
phat/thu

Tin hiéu

thu/phat

l

>

MOoi truong truyén
dan (cap dong, cap
quang, vo tuyén...)

l

>

TBDC
thu/phat
giong noi

Ban tin

-

Nhan/phat
tin (giong
noi)




1.2.6 Mang vién thong )

> CA&c khai niém co ban trong vién thong
v’ Vién théng
v/ Théng tin, ban tin va ngudn tin
v’ Tin hiéu, ma hod va diéu ché
v’ Sé héa tin hiéu trrong tuw
v/ Cac loai kénh truyén théng

) v Khai niém mang vién thong



> Mang vién théng: Telecommunications Network

Chuong 1: CO SO VIEN THONG

1.2.6 Mang vién thong )

v’ Mang: lién théng gitra cac nat/thiét bj (tao nén HTTT) va cac hé thong quén

ly, gidm sat, bao hiéu, van hanh, bao duwéng, an ninh ...

v’ Mang vién thdng: Hé thong thiét bi, co c4u va tha tuc gilp cac thiét bi nguoi

dung két ndi téi mang co thé trao déi thdng tin co ¥ nghra.

v' Hé théng vién théng/ HTTT: x& ly va phan phdi théng tin ter mot vi tri nay

sang vi tri khac. P6i khi goi 1a hé théng théng tin (information system). Mot

hé théng théng tin bao gém cac thanh phan: B6 ma hoa, bd phéat, moi

trirong truyén dan, boé thu, bo gidi ma.

Thong
tin

B0 ma
hoa

B phat

MGoi truong
truyén dan

B0 thu

B0 giai ma _I ftliC;]ng
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1.3 Vin dé chuin hoa va cic 6 chic chuinhoa__)
> Chuén hoa trong vién théng
v' Y nghia cta van dé chuan hoé
v’ Céc té chirc chuan hoa
o Québc té

o Khu vuce

o Qubc gia ...
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1.3 Van dé chuan hoa va cac to chirc chuan hoa )

>Y nghia cta van dé chuén hoa

v'Vi sao can phéi chudn hoa?

o Kha nang lién van hanh

o Pam béo chét luong

o Nhét quéan khi phat trién

o Hiéu qua gia thanh
v'Céc tiéu chuén thac day canh tranh lanh manh
v'Céc chuén chung sé dan t6i c6 mét sw can bang vé kinh té gitia yéu to ky thuét va
san xuat
v'C&c tac doéng vé quyén loi chinh tri sé dan t&i hinh thanh nhiéu chuén khac nhau.
v'Céc tiéu chuan quéc té sé de doa cac nganh cong nghiép cta cac nudéc Ion nhung
la cac co hoi tot cho cho nganh cdng nghiép cua cac nwdc nho
v'Céc chuan chung sé lam cho céac hé thong thuéc cac nha cung cép khac nhau cé
thé két ndi voi nhau
v'Céc tiéu chuan gilp cho ngudi st dung va céc nha diéu hanh mang, cac hang san
xuat thiét bi, tro nén déc lap voi nhau va tang do san sang cua hé thong
v'CAc tiéu chuén lam cho cac dich vu qubc té cé tinh kha thi
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1.3 Van dé chuan hoa va cac to chirc chuan hoa

> Nhitng nhém nguwdi lién quan dén chuén héa

Nguoi sir dung
Nha khai thac Chuyén gia thuoc
mang vién han lam

ha san xuat thié
bi

v/ Ban chinh thire (Semi-official)-chuan hoéa khu vurc

» CAac t6 chire chuén hoa
v’ Qubc té hodc chinh phi

v/ Céc t6 chire tw nguyén



1.3 Van dé chuan hoa va cac td6 chic chuan hoa

> CAac té chire chuén hoa quoc gia

....................................
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1.3 Van dé chuan hoa va cac td6 chic chuan hoa

» CAc t6 chirc chuan héa khu vuc

helraht Commissic
Electromq.-’E




1.3 Van dé chuan hoa va cac td6 chic chuan hoa

» CAc t6 chirc chuan hda quéc té
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1.3 Vin dé chuén hoa va i 1 chite chuin hoa )
> CAac t6 chirc khac

v Lue lwong ddc nhiém vé ky thuét Internet (IETF) quan
tam t6i viéc chuan hda céc giao thirc TCP/IP cho

Internet
v' Dién dan phuwong thire truyén thong di b6 (ATMF)

v’ Dién dan quén Iy mang ...
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1.3 Van dé chuan hoa va cac to chirc chuan hoa

»Cac t6 chire chuan hoa quédc té
v ITU (International Telecommunication Union):
Hiép hoi vién thong quoc té
o ITU-R
o ITU-T
o ITU-D
v IETF (Internet Engineering Task Force): Luc
lrong dac nhiém vé ky thuat Internet

o RFCs (Request For Comments) 'ZM\N:'

http://www.itu.int http://lwww.ietf.org/ 1 E T F




Chuong 1: CO SO VIEN THONG

1.3 Van dé chuan hoa va cac to chirc chuan hoa )

1865 International TU-R  ITU-T ITU

D

Telegraph Union L!.Ch Sa’ ITUT

"4}

1992 three sectors in
ITU

1947 UN specialized
agency for

1885 ITU start with
telecommunications
1948 ITU

telephony \
headquarters

1903 ITU first wireless transferred to Geneva

telegraphy o
1906 first radiotelegraph 1932 Combining Telegraph and
convention \ Radiotelegraph

International Telecommunication
Union
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— Nidme )

> Truyén dan
> Chuyén mach

> Dinh tuyén
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Céac khai niém co béan trong truyén dan )

> D6 réng bang tan (bandwidth-con goi 1a bdng thong): dd

réng tan sé co thé st dung cho mot két noi.
v'Doi véi dién thoai, cac khuyén nghi cta ITU-T cho rang céc két nbi ¢
thé xwr ly tan sé trong khodng 300 dén 3400 Hz, nghia la db réng bdng
la 3,1kHz. Théng thuong, tai ngudi co thé nhan biét 4m thanh cé tan sbé
trong khodng 15 dén (xap xi) 15000Hz, nhung céac phép do chi ra rang
khoang tan s6 300-3400Hz la hoan toan du dé tiéng néi dwoc nhén biét
ré rang, va chung ta co thé nhan ra duorc tiéng noi ctia ngudi noi.

A
—

/r O —
I N f I >

1$ 360 \\3&00 l50b0
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Céc khai niém co ban trong truyén dan )
» Song mang (carrier)

v’ Vé ban chéat, sobng mang la tuong tw, gdbm mét vai loai séng nhur.
song anh sang hay song dién tcr. Theo nghia vat ly. anh sang cdng
la nhitng song dién tir, nhurng nher cd dac tinh dac biét cua anh
sang ma ta nhin nhadn cap quang nhw la vat mang tin hiéu cua
chinh nd. Né6i cach khac, théng tin duoc truyén téi la sé trong hau
hét cac trrong hop, it nhat 1a tin hiéu ttr cac bd ma héa thoai, video
va may vi tinh. Hé thong GSM thé hién sw két hop cda thdng tin s
trong séng mang tuwong tw (séng vé tuyén), cho dén nay cac bd ma
hoa thoai d& dwoc dat trong dién thoai di dong (trong mang dién
thoai ¢6 dinh, cac b6 ma hoa thoai lubn lubn duoc dét trong téng
dai ndi hat hay cac nut truy nhap).
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___ Céckhii niem co bin tong nyén din )

> Diéu ché va truyén dan bang tan géc
v Bang céch cho phép théng tin can truyén duoc diéu
khién vat mang theo céch ndo dé, chdng han bang céach
bat va tat séng anh sang, thdng tin cé thé dwoc nhén &
tbng dai hay thiét bi dau cudi. Cach diéu khién vat mang

nay duwoc goi la diéu ché.
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Céc khai niém co ban trong truyén dan )

> Hai day, bon day, lai ghép

v’ Truyén dan tuong tw trong mang truy nhdp c6 mét wu diém 1a; hai
huwéng thoai clng truyén trén cung dbi day cap. Ky thudt nay duoc
goi la truyén dan 2 day, né c6 wu diém la gidm gia thanh mang,
nhung lai yéu cau str dung cac bo lai ghép tai giao dién gilta mang
truy nhdp va mang trung ké va trong may dién thoai. Doi véi truyén
dan 4 day, tin hiéu thoai duoc truyén riéng biét trén méi huéng. Bé lai
ghép (diém chuyén déi giira phén 4 day va 2 day) cé thé gay ra cac

van dé lién quan dén chat luong nhét dinh (tiéng vong).



Cac khai niém co ban trong truyén dan )

> Hai day, bon day, lai ghép

Bo lai ghép
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Cac khai niém co ban trong truyén dan

> Khuéch dai: Do hién tuong suy hao, can co thiét bi dac biét
dat & gitra cac nat khi khodng céch truyén dan vwot qua mot
gia tri nhat dinh (con phu thudc ca vac moi truong truyén dan).
Thiét bi duwoc dat tai nhing diém dé duwoc goi la cac bo 1dp
trung gian. Cac bd ldp co thé dwoc st dung thuan tiy cho
muc dich khuéch dai (khi ma s6ng mang tuong tw tré nén qua
yéu) hodc dé két hop khuéch dai va tai tao, khi nhirng tin hiéu
bdng tan goc sb da suy giam.
Bo khuéch dai
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Cac khai niém co ban trong truyén dan

» Tal tao c6 nghia la nhirng tin hiéu thong tin bi méo dwoc doc va
dién dich, duorc tao lai va khuéch dai téi hinh dang ban dau truéce
khi chang duorc truyén di. Viéc tai tao gilp loai bé toan bo tap am
va nhiéu khac anh hwéng |1én tin hiéu. Viéc tai tao khéng ap dung
duwoc doi véi truyén dan tuong tw khi ma nhiéu cing duoc khuéch
dai cung tin hiéu.
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Céac khai niém co béan trong truyén dan )

> Ma duong truyén: Dé tai tao nhiing tin hiéu sé thi cac bo tai tao phai
nhéan duoc théng tin dinh théi sao cho nhikng tin hiéu dén co thé duorc
doc tai cac khoang thoi gian chinh xac. Béi vdy ma cac ma duong
truyén déc biét duoc st dung dé ngan can cac chudi bit “0” (khdng co
tin hiéu dinh thoi).

> Ghép kénh: Thuc hién va duy tri cac duong truyén dan trong mang
vién thdng la mdt cong viéc tbn kém dbi véi cac nha khai thac mang.
Chi phi c6 thé gidm néu truyén nhiéu cudc goi trén ciing mot két ndi vat
ly (chdng han nhw cac déi day). Ky thuat nhw thé nay duoc st dung
trong c& mang tuong tw va sé cho hé théng da kénh duwoc goi la ghép
kénh.
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Céac khai niém co béan trong truyén dan )

Thong tin tuong

1

Thong tin s6 w
0 0 1 1 0 VAVA'YAVA
I A/D < | l
Y
Ghép kenh Ghép kenh
thoi gian tan s
Y
Ma dudng

Piéu ché&

> Truyén dan

Vo tuyén

Thong tin tuong

tu Thong tin s6
MWW 10 0 1 1o
1
I t |a/D| I
Giai ghép kénh Giai ghép kénh
tan s6 thoi gian
.
Giai ma

Giai diéu ché

i

Y

séng

Ghép kénh buéc

O

Cip quang

Giai ghép kénh
budc séng
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Cac khai niém co ban trong truyén dan

» Tal tao c0O nghia la nhirng tin hiéu thong tin bi méo dwoc doc va
dién dich, duorc tao lai va khuéch dai t&i hinh dang ban dau truéce
khi chang duorc truyén di. Viéc téi tao gilp loai bé toan b tap am
va nhiéu khac anh hwéng 1én tin hiéu. Viéc tai tao khéng ap dung
duwoc doi véi truyén dan tuong tw khi ma nhiéu cing duoc khuéch

dai cung tin hiéu.
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21 Chophuongthicmyéndln )



2.1.1 Khai niém )

> Trong hé thdng vién théng, viéc thure hién truyén dan théng tin
cé thé la theo mot chiéu hodc hai chiéu

> Cé&c hé thong théng tin theo mdt chiéu duy nhét thi duoc goi la
thong tin don cong

> Cac hé thdng co thé théng tin hai chiéu thi duoc goi la hé théng
thong tin song cong

> Hé thong théng tin song céng duorc chia thanh ban song céng va

song cong hoan toan
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2.1.2 Truyén dan don cong )

> Truyén don céng: Tin hiéu truyén dan theo mét chiéu. VD : vé tuyén truyén

thanh, truyén hinh, cdc dich vu nhan tin

Nguﬁn tin » Dich

> Truyén ban song céng: Tin hidu truyén dan theo mét chiéu khéng lién tiép
nhau . VD :Hé thong vé tuyén (dién dam trong qudn déi hodc trong hang hai)

va mot so hé thong truyén dan dir licu

Nguﬁn —> —> Dic}}/
/Pich «— <+ Nguodn

> Truyén song cong:Tin hiéu truyén dan theo hai chiéu tai ciing mot thoi

diém .VD :H¢ théng thong tin di dong va cdc hé théng truyén dir lieu hien dai

Ngudn Nguon
dich [ dich

A 4




2.2 Cac moi truong truyen dan )

> MOi triong truyén dan
v Ba mdi trurong quan trong nhét hay dwoc st dung trong
truyén dan a:
o Céap dong
o Cap quang
oVo tuyén.
v’ Vé nguyén tac, tat cad cac méi truong truyén dan duwoc st
dung cho théng tin diém-diém, nhung chi céng nghé vo tuyén

c6 thé truyén thdng véi cac dau cudi di dong.
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2.2 Cac mdi trudng truyén dan )
> Cac moi trirong truyén dan
v’ Cép déng, str dung 2 kiéu chinh: cap déi va cép dong truc.
v’ Cép quang, str dung trong hé théng théng tin quang
v 8éng vé tuyén, str dung trong cac hé thong théng tin mat dat
diém-toi-diém hodac cac hé thong phu séng khu vure (nhuw dién thoai
di déng) hoac cho théng tin phu séng khu vure thong qua vé tinh.

Vo ,
Lop cach ly® m Pair
(¥ — Loisoi
)
BTSN o
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2.2 Cac moi trudong truyén dan )
> Céc moi trurong truyén dan
v'Cép dong truc




Chuong 2: CAC KY THUAT VIEN THONG CO BAN

2.3 Cac phuong thirc ghép kénh va da truy nhap )

» Ky thuéat ghép kénh va da truy nhap la linh vwe tbng dung
va phat trién nhanh. Hién nay hau hét cac ng dung cla
ghép kénh sé duoc ap dung cho viéc phét trién thong tin di
déng, mé réng bdng tan (dung lwong) cla céu trac truyén
dan dwong truc trén moi truong truyén dan cap quang va
con xuat hién cé trong mang truyén sé liéu.

> Dé cO thé hiéu dwoc cac ng dung cda linh vure nay, can
phéi ndm virng kién thire vé ky thuat ghép kénh va da truy

nhap.
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23ATégqun )

» Khai niém ghép kénh (Multiplexing)
v’ Thuét ngir “ghép kénh”. chi quéa trinh két hop hay t6 hop nhiéu tin hiéu I6i vao (c6
tbc do bit thap) tao nén mot tin hiéu 16i ra (c6 tée do bit cao hon)
v Diéu kién don kénh: Tai mét thoi diém, moi truong truyén dan chi cho phép duy nhéat
mot kénh truyén/tin hiéu truyén qua
v Trong truong hop nhiéu kénh truyén cing chia sé mét méi truong truyén dan: khi dé
tai nguyén cta mdi truong truyén sé phai chia nhd, mdi kénh truyén sé duwoc chia mot
phén tai nguyén dé
v/ Tai nguyén cda mdi truong truyén dan: thoi gian, tdn sé (buwéc song), ma, khong
gian

» Muc tiéu cua ghép kénh:
v’ Tang hidu suét st dung moi truong truyén dan = tdng dung luong truyén dén cua

hé théng



2.3.1 Tong quan )

Kénhl—
Kénh 2—
Kénh3___
Kénh4___
XXXX

Mux/
Demux

MOI  trudng
I truyén  dan

dung chung

Demux/
Mux

— Kénh 1
____Kénh 2
 Kénh 3
 _Kénh4
XXXX
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23T )

» Khai niém da truy nhdp (Multiple access)

v Thudt ngiv “da truy nhdp”: chi qud trinh cho phép nhiéu cdp
thu — phdt (nguoi dung) cé thé chia sé tai nguyén mang bang
cdach sw dung cac ky thuat ghep kénh khac nhau.

» Muc tiéu cua da truy nhap:
v’ Téng hiéu sudt sir dung kénh truyén = tang tan sudt sir dung

cua moi truong truyén dan.



2.3.1 Tong quan

8 B6 phat dap vé tinh
a) ~ D P p veE

Cac tram
mat dat | /

b)
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2.3.2 Ghép kénh va da truy nhap phan chia theo tan so

» NGUYEN LY GHEP FDM:
v’ Téng quan:

0 Bang tan: 1a 1 bang tan sé nao doé duoc gidi han béi 1 tan
s6 thap nhat va 1 tan sé cao nhét

0 Bdng théng:la bang tan dwoc gan cho 1 kénh nao do dé
truyén/nhéan div lidu. Bang thdng phéi ddm bdo 1 sb diéu
kién ky thudt thi méi co6 thé phuc vu cho 1 hinh thirc
truyén/nhén dir liéu.

0 PO réng bdng tan truyén dan
0 Phé bdng gbc (BBS)

o Diéu bién

0 Phé nhiéu kénh



2.3.2 Ghép kénh va da truy nhap phan chia theo tan so

> NGUYEN LY GHEP FDM:

v' So dé khoi va nguyén Ii hoat dong:

_| Boloc | Bo diéu | Boloc B6 loc | BO gidi | Bo loc
thap 1 ché | bang bing diu ché thap
Tfl Tfl
- Bo loc | Bo dicu | Bo loc B6 loc B? giéiA | BO loc
thap | ché 1 bang bing diéu ché thap
It i | I
2 : : 2
| . |
[ | | -
- A A | A Y -
_,| BO loc | Bo dieu | B6 loc J I— B¢ loc | Bogiai | BOloc
thap 1 che | bang bang dicu che thap

1 f I %
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232 Ghép Kenh v da tray nhdp phin i theo 56 __)

» NGUYEN LY GHEP FDM: )
GHEP KENH SONG MANG PHU (SCM)
v’ Khdi niém song mang phu:
0 Ddi tan s tir 2-8 Ghz dwoc coi la cac séng mang phu.
v’ So do, nguyén Iy SCM:

Local Oscillator Superheterodyne Detection

@y, e oA Do,

: Transmitter Local Oscillator
RF Power E ....................................... .\ RF E @ /}

£ i $ Optical Receive
Combiner Optical Source: G - Splitter

___Modulated ___Composite \ Drive : = R 1 () Filters &
RlNo— Cartiers RF Signal : |Circuit I /\P}\'l )Ll/v_» 4 I—'D \ZJ | @ i

Ph(l)to- Electrical : RF Mixer

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

i detector  Amplifier i

w3 |cctrical Signal
s Optical Signal

Fibre Optic
Transmitter

<+ R F EeCtronics




Chuong 2: CAC KY THUAT VIEN THONG CO BAN
232 Ghép kénh vi da try nhp phinchia heo tin 6 )

> Nguyén li FDMA:
v Bdng tan ht (B Mhz) chia thanh n bang tan con (B/n Mhz) gan riéng cho
tirng Kenh.
v" Phurong phap truy nhdp:
o T. %ziét bi dau cudi phat lién tuc mét sé6 song mang dong thoi trén cdc tan
50O khadc nhau (dam bao khoang bao vé)
0 Mdy thu dwong xuéng/dwong lén chon séng mang can thiét theo tan so
phu hop
0o FDMA: Mdi kénh dwoc cd’p phat mét tan so co dinh.
v Bé dam bao thdng tin song cong: T/h phét thu ciia TB phdi ¢ 2 t/so khac
nhau (FDMA/FDD) hodc ¢ mot tan so nhung ¢ thoi gian khac nhau
(FDMA/TDD).
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2.3.2 Ghép kénh va da truy nhap phan chia theo tan sb

» FDMA/FDD- Frequency Division Duplex
v' B Mhz duoc chia lam 2: nira thap (LHB) va nita cao (UHB), trong mdi nira
bé tri cac tan sé cho kénh.

() Phan b t/s: |

(b) P2 FDMA/FDD:




Chuong 2: CAC KY THUAT VIEN THONG CO BAN

2.3.2 Ghép kénh va da truy nhap phan chia theo tan so

» FDMA/TDD- Time Division Duplex
v' May thu phat co thé dung 1 #/s6 (nhwng phan chia theo t).

() Phan b t/s: |

(b) P2 FDMA/TDD:




2.3.3 Ghép kénh va da truy nhap phan chia theo thot gian

» Gheép kénh phan chia theo thoi gian TDM

» Khal niém:
v' Thoi gian truyén dan dwoc chia thanh cac khe thoi gian déu nhau, mai

“nguoi dung”’/tin hiéu dwoc gan mot khe thoi gian de truyén di

v TDM tin hiéu sé va TDM tin hiéu twong tw

> Ddc diém
v' Téi wu cho tin hiéu sé v 153
v' TDM cho phép mdéi kénh truyén
duwoc sir dung toan bo bang thong

A {0

Amplitude

b e e - ——————
e —————
b e - - — - —

}

hé thong 5 1 1

> Phan logi :
v TDM dong bé
v TDM théng ké
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» Ghep kénh phan chia theo thoi gian TDM
v' TDM déng bé
0 K7 thudt TDM ra doi dau tién
0 Pdac diém
o Kiéu ghép: “round robin”’
 Pong bj vé mdt thoi gian: khéng can
cdc bit phu
e Cdc kénh TH dau vao cé toc dé nhu
nhau.
* Cdc kénh TH khéng ciing toc do: su

dung bo dém hodc bo ghép doc nhiéu
lan lién tiép kénh TH toc dé cao

o Tai thoi diém: kénh TH khong c6 dir
liéu: danh khe thoi gian
0 Ung dung: Tin hiéu thoai T1,
ISDN, ...

--- [e][e] [e][a] o] [e][a] [d]—+

d = data from
user 1
0 = idle data byte
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233 Ghép Kénh v da tray nhdp phin i the (s gan )

» Ghép kénh phan chia theo thoi gian TDM
> TDM thong ké
v’ Ddc diém
e Truyén dan chi nhitng kénh c6 dir liéu, tai thoi diém kénh nao khong co dir liéu
thi khe thoi gian do sé duoc dung cho kénh khac =2 can thém cac bit phu
* Toc dp cdc kénh TH dén c6 thé khéc nhau
v’ Bo ghép kénh
* Tao ra cdu tric khung phit hop dé cé thé tach tin hiéu ¢ phia thu

e -« [a] [€| [a] [€] [A] [€] IA|—P§ e .:I__

Multiplexor Mainframe
Computer




Chuong 2: CAC KY THUAT VIEN THONG CO BAN

23 Ghép Kénh v da tray nhdp phin i theo (i gan )

» Ghép kénh phan chia theo thoi gian TDM
> TDM thong ké
v’ Ddc diém
o Truyén dan chi nhitng kénh cé dir liéu, tai thoi diém kénh r‘zdo khong co dir
licu thi khe thoi gian do sé duoc dung cho kénh khac =2 can thém cac bit
phu
* Toc dp cdc kénh TH dén c6 thé khéc nhau
v’ Bo ghép kénh
* Tao ra cdu tric khung phit hop dé cé thé tach tin hiéu ¢ phia thu

o --+[A] [€] [4] [€] [A] [€] |A|—.—§ — .:I__

Multiplexor Mainframe
Computer




2.3.3 Ghép kénh va da truy nhap phan chia theo thot gian

> So do khoi hé thong TDM tirong tu

Tin hiéu Tin hiéu
analog |Bo0 loc BO loc| analog
——*1thong . . thong——

1 | thap Bo chuyep BQ phan thap |

mach
B0 loc e B0 loc
|| — R A
2 thhop g ?< Méi trudng thhopg 2
thap truyén dan thap
B6 loc Loy \ BO loc
T'-théng ' théng —
thap thép
BO loc Phat Thu BO loc
7 théng xung xung théng 2
thap bB PB thap




2.3.3 Ghép kénh va da truy nhap phan chia theo thoi gian

> So do khoi TDM tin hiéu so

B6 ]oc
[ | thép
Cac bit bao
hiéu
Bo loc
— /4 ) A 4
o | thap |, +|Boma| | Tao
| hoa | '|khung
B6 loc
___ POl
3 |thap +\ | Tao
_ - xung ‘
, Bo!oc : PB T ma dong
4 | thap : bé khung
Tin hiéu B& chuyén

analog

mach

B6 ]Qc
thap —1’
Bao hiéu T
B loc
R ™ thép
Mo - — f’7~ S
tr;',ernug;? |Tai tao_.Bo giail o 2
“| khung ma |, / _
x..,*fl J B6 !QC
;o 3
Tach| [B6 tao BO loc
xung " xung |- thap —4>
D. ho A nha
BO Eglan Tin hiéu
P analog
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2.3.3 Ghép kénh va da truy nhap phan chia theo thoi gian

> Nguyén li TDMA:
v" Phuirong phap truy nhdp:
o Thiét bi dau cuofi phat khéng lién tuc trong thoi gian Ty (b6 sung
khoang bao vé bang khe thol gian)
* Khi phc’it: mot kh‘e dwqc diu’a vao mot k,hung (khoang thoi gian dai
hon), tat ca cdac dau cuoi deu phat theo cdu truc nay
o Moi song mang thé hién mot khe sé chiém toan bé dé rong cua kéenh
dwoc mang boi song mang f;
v' Pé dam bdo thdng tin song cong:
o Mboi song mang thé hién mot khe sé chiém toan bé dé rong cua kénh dwoc
mang boi song mang fi
* Tin hiéu phdt thu ciia TB phdi & 2 tan sé khac nhau (TDMA/FDD)
* Hodc 6 mét tan so nhung & thoi gian khac nhau (TDMA/TDD)
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2.3.3 Ghép kénh va da truy nhap phan chia theo thoi gian

» TDMA/FDD- Frequency Division Duplex
v’ Puong |én: tin hiéu TDMA duoc phét tir cAc may dau cudi dén BS.
v' Puong xuong: tin hiéu TDM dwoc phét tir BS dén cac may dau cudi.
v P2 TDMA/FDD




Chuong 2: CAC KY THUAT VIEN THONG CO BAN

2.3.3 Ghép kénh va da truy nhap phan chia theo thot gian

» TDMA/TDD- Frequency Division Duplex
v' Puong 18n: tin hiéu TDMA duwoc phét tir cAc may dau cuoi dén BS.
v' Puong xuong: tin hiéu TDM dwoc phét tir BS dén cac may dau cudi.
v P2 TDMA/FDD:

BS

LT b R
E-I_Sl: TSy :TSn: :Tsl:
«-» +-Ple-» «-»
MSZ h TB = TB : TB = TB

f
MS,
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233 Ghép Kénh v da tray nhdp phin i the (s gan )

» TDMA/TDD- Frequency Division Duplex
v" Tao khe (phat):
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234 Ghépkénh v da truy nhdp phin chia theo bue song )

» Ghép kenh phan chia theo buoc song WDM
» Khai niem:
v’ FDM trong mién quang

v’ Ghép cdc budc séng khdc nhau truyén di trén mét soi quang

v' Tan s6 séng mang rat 1én so véi tan sé trong FDM théng thuong

>PhaAn loai: 4 WDM Fiber MUX
v' CWDM SONET
v DWDM \

Fiber Channel

J

.ATM Fiber Cable
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234 Ghép kénh vi da truy nhdp phan chia theo bude song )

» Ghép kenh phan chia theo budc song WDM

» Buoc song hoat dong <—— DWDM Window—

AR N A sy o e

(nm 12801320 1360 1400 1440 1480 1520 1552 1560 1600
CWDM Window:

> SO’ do khoi hé thong WDM

WDAF MTUX WDM MUX
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2.3.4 Ghep kénh va da truy nhap phan chia theo budc song

» Da truy nhap phan chia theo buoc song WDMA
v' Khai niém:

0 Méi “nguoi dimg” chiém mét dai hep bang théng quang xung
quanh mét bwoc song trung tam.

0 C&c bude song co thé dwoc sir dung cho cac dich vu riéng ré hay
cho cac ONU khac nhau.

0 Moi “nguoi ding” cO kha nang truy cdp vao tai nguyén mang tai
cung mot thoi diem.

v Ddic diém:
0 WDMA duoc su dung trong mang truy nhap quang PON
0 Swr dung hiéu qua bang tan quang cua cdc dwong truyén soi quang
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» Ghép kénh phan chia theo ma CDM
» Khai niem
v' Moi “ngwoi dung” hay tin hiéu dwoc gan mot tir ma
trong khong gian ma truc giao cho trudc, sau do cdc
kénh tin hieu duoc ghep lai va truyén di
> Ddc diém
v Moi kénh tin hiéu dwoc sir dung toan bo bang thong cua
hé thong va toan bo khung thoi gian truyén dan
v' Bo ghép va giai ghép phikc tap
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> So do phat

PM
Transmission S
Digitized Voice =/ R
ISD:IrData N Digital Data N -
or I
Other Data  =ji» Spreading

w\)\[u\m DY
>\A

RF M odulation
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_23.5 Ghéplénh v da truy_nhip phn chiatheo md )

> So do thu

Feception

“I]"l‘L]mﬂg |
P

FF Demodulation
‘ l Code
JLrrioro
- =T >
Irnriro

Anuisition and Lock Despreading Festored Data
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235 Ghép kénh vi da tray_nhip phin chia theo m)

» Nguyen It CDMA
v' Moi kénh dwoc cung cap mét cdp tan sé va mét ma duy
nhat.
v'Dua trén nguyén i wrdi pho (SS- Spread Spectrum): 3
phuong phap
» Trdi pho theo chuoi truc tiep (DSSS)
o Trdi pho theo nhay tan (FH)
o Trdi pho theo nhay thoi gian (TH)
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2.3.5 Ghep kénh va da truy nhap phan chia theo ma )

> Cdc hé thong trdi pho (SS):

v Trong hé thong SS: dé réng bang tan cua tin hiéu dwoc mé
rong truoc khi phat.

v Khi chi ¢0 1 nguoi sir dung trong bdang tan SS: khéng hiéu
qud.

v Khi €6 nhiéu ngwoi sir dung dung chung bdng tan SS: hiéu
qud.

v M6t HT TT s6 dwoc coi 1a SS néu:

o T m hié?u dL‘t’()’C p},tdt ghié’m dé rong bang tan > dé réng bing tan
t0i thiéu can thiet dé phat thong tin

. Trdiphé dwoc thuc hién bc‘z"ng mot ma doc ldp voi so lidu



2.3.5 Ghép kénh va da truy nhap phan chia theo ma

> Cé&c hé théng trai phé (SS):
v’ Tréi pho truc tiép DSSS:
» Nhan t/h nguon véi 1 th gid ngéu nhién c6 toc dé chip (R.=1/T,)
cao hon nhiéu toc do bit (R,=1/T,).
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2.3.5 Ghép kénh va da truy nhap phan chia theo ma )

f
> Cdc hé thong trdi pho (SS): |

v’ Trdi phé nhay tan FHSS: T

. thy‘tcin :9(3’ mang trén mot tap T
cdc tan so o T

o Mau nhay tan c¢é dang gid
ngdu nhién i fa

« Tan s6 trong khoang T. giir fs + T,=T,
nguyén khong thay doi f, 1 ' |

o Toc do nhay tdan co thé nhanh f,

(cao hon toc d6 cia bdn tin)
hay cham (thap hon toc do ban

in) B
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2.3.5 Ghép kénh va da truy nhap phan chia theo ma )

> Cdc hé thong trdi pho (SS):
v’ Trdi phé thoi gian THSS:

» Mét khoi bit dir liéu dugc néh va duoc phat ngat quéng trong

mét hay nhiéu TS trong mét khung chira mét lrong 1én cac TS.

« MOt mau nhdy (t) sé xd cdc TS ndo duoc st dung dé truyén

trong moi khung.
Khe (t) phat k bit

Motkhung |

L N g
:::::!:::':::'::::il:::::::: t
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So sanh )

K¥ thuét <2 <2
Y Ht Uu diém Nhuoc diém
ghep kénh
-Don gian T »
_Gi4 thanh thép “Chi phuhop vor TH
FDM -Ung dung: radio, (cable)TV e
neduns, TEID BEEI 1 N -Chiu gi¢i han vé
-(.Zaci bd thu cua tirng kénh khong nhat thict phai ¢ cung bing thong
vi tri (cellular phones)
T -Ung dung cho TH s
bo ong -Don gian - Lang phi bang thong
' -Ung dung: E1/T1, ISDN
, -Str dung hi¢u qua bang thong .
TDMIhong | b5 4ai g6i dit licu co thé thay déi - Phc tap hon so vor
ké ? dal g01 GG Chaydor 5 TDM déng bd
-Khung dir 1iéu c6 cac bit phu: di€u khién, stra 101,...
-Pat dung luong ghép kénh rat 16n -Pat do
DWDM . LR s A A s .
-Cac kénh TH co the co toc do khac nhau -Phuc tap
| CDMA -Pat dung lugng 16n - Phurc tap




Chuong 2: CAC KY THUAT VIEN THONG CO BAN

4Gkttt )
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2T )

> Truyén dan trong théng tin quang
> Truyén dan théng tin di dong
> Truyén dan thong tin vé tinh

» Truyén dan vi ba so
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2.4.2 Truyén dan trong thong tin quang )

> Ung dung
v’ Trién khai trong cdc mang dwong dai (lién tinh,
quoc té) ciia PSTN, GSM, Internet, NGN
v’ Trién khai trong cdc mang noi hat
v’ Trién khai trong phan truy nhdp (FTTx)

» Cdc loai cap soi quang

v’ Uu nhuoc diém

v' Cdu tao, tinh chat va cdc théng soé soi quang
> H¢ thong théng tin quang

v' Hé thong va wu diém

v’ Mdy phat va may thu tin hiéu quang



1
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i‘ Ethemet Switch
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Viet Nam
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Fiber Iledia Corverter
edia Converter
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2.4.2 Truyén dan trong thong tin quang )

> S0’| quang La 5ng dan song co kh’d nang mang thong tin dudi dang
anh sang, kich thuoc rat nho

Professor Charles Kao phdt minh ra soi quang, nhdn gidal
thuong IEE tir Pro. John Midwinter.
(1998 at IEE Savoy Place, London, UK)
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242 Truyln din wong tong inquang )

> Cau triic soi quang

‘ Claddingj Buffer coating

v’ Céu triic hinh tru, duoc ché tao tir vit liéu trong suot.
v’ Léi soi ¢6 chiét sudt n,
v' V6 soi c6 chiét suat n,<n,

v’ Lép phu dém co tac dung bdo vé soi
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» Phdn loai sol quang
v’ Dua theo vdt liéu ché tao: thuy tinh hodc chdt déo hodc thuy
tinh da thanh phan

v Dua theo mdt cat chiét sudt: chiét sudt bdc (SI) hodc chiét
sudt bién doi (GI)

v Dua theo s6 luong mode truyén: da mode (MM) hodc don
mode (SM)

v' Dyea theo cdc chire nang ddac biét
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2.4.2 Truyén dan trong thong tin quang

» Cdc loai soi quang su dung trong VT

Index Profile ny, =, (] _ﬂ) Fiber Cross Section and Ray Paths Typical Dimensions
wal Iy

125 pm
{cladding)

Ho1Z um
{core)

1 25—400 pm
(cladding)

S0—HM pum
{core)

125140 g
{cladding)

S0-100 germ

[core)

S A Ed H L

Multimode graded-index fiber
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2.4.2 Truyén dan trong thong tin quang )
» Truyén dnh sdang trong soi da mode bdc(MM-SI)

\‘“Q\\}{\\\’ﬂ\\\c\}x&\\\w By el la:

n,sin@, = n,siné

Reflected ray

_________ increase §,— o1 —Q l

/ n,sinf, = n, cos@

i 21 NNNNNCNARRRNNY

_ [ max g,—» min @
n,sin @ =n,cos ¢

0.max min

v’ Soi truyén nhiéu mode (coi moi mode la mot tia sang ving voi mot goc lan
truyén cho phép).
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2.4.2 Truyén dan trong thong tin quang

» Truyén dnh sdang trong soi da mode bdc(MM-SI)

v Quy dao cdc tia lan truyén co dang zigzag, gom 2 loai tia:
tia kinh tuyén (a) va tia nghiéng hodc tia xodn (b).

Cladding

(5N

i 11
(b
1)
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2.4.2 Truyén dan trong thong tin quang )

» Truyén dnh sdang trong soi da mode bdc(MM-SI)
v Khdu do s6 NA:

Numerical aperture INA):
n, =1

R ¥, 2 2
NA= 1, Slrlﬂﬂ_wﬂ:San\__.A: n —n,
For a step-index fiber:
NA=n~2A| 1 1, =n, A== " -
1
Fractional index change
6., \ AT N4aT

. | _
' ] : _ _ _
"""""""" { Core ); Cladding / Buffer coating More lights coupled into fiber

v’ 86 luong mode truyén M ~V?/2 trong doV = 2m.a.NA/IA

v’ Tdn sac mode lon = Gidi han dung luong mang thong tin ciia soi
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2.4.2 Truyén dan trong thong tin quang )

» Truyén danh sdang trong soi da mode graded(MM-GI)

nl[l—A(r/a)“]; r<a
n(1-A)=n,; r>a

Trong dé a - ban kinh 161, o la hé s6 mdt cdt xdc dinh dang bién doi chiét sudt
trong l6i, o = 2 tuong ting vdi mdt cat parabol.

v' Mt cat chiét sudt: n(r) = {

v’ Soi truyén nhiéu mode hodc va ciing cé 2 loai tia: tia kinh tuyén va tia
nghiéng hodc tia xodn

v Quy dao cdc tia lan truyén cé dang duong cong h*nh sin do bi doi
huong lién tuc khi truyén trong soi.
Vi a =2, quy dao cdc tia c6 thé mo td r = r cos(pz)+(r,Ip)sin(pz) khi r<a.

v Khdu do s0 NA(r)=,n?(r)—n? =NA__ J1-(r/a)*  NA, =n+2A
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242 Truyén din rong thong tinquang )

» Truyén dnh sdng trong soi da mode graded(MM-GI )

i

Radial distanca

v’ 86 luong mode truyén M ~V?/4 trong doV = 2w.a.NA/A

v' Tan sdc mode nhd hon nhiéu so voi soi SI = Téng dung luong mang
thong tin cua soi
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» Truyén dnh sdng trong soi don mode (SM)

v Mt cat chiét sudt thuong cé dang SI

v’ Kich thudc soi bé, do léch chiét sudt nho
v’ Soi chi truyén mot mode

v’ Khoéng c¢6 tdn sac mode

v' D¢ hiéu ddc tinh truyén dnh sdng trong soi don mode phdi
sir dung 1y thuyét truyén song.
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2.4.2 Truyén dan trong thong tin quang )

> Uu diém cua soi quang la cO bang thong
(bandwidth) /én nén thich hop véi nhitng hé thong
da kénh.
> Soi quang cO thé truyén dan véi toc do hang
Terabit/s (~10%bit/s)

v Pon kénh: 1 soi (don mode) — 1 bude sdng

v’ Pa kénh: 1 sei (don mode) - nhiéu bude sdng
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242 Truyln din wong tong inquang )

Thong tin dién qua duong ddy kim loai

metal wire

— =
Sound Am thanh) electrical signal
1 1(Tin hidu dién)

electrical signal Sound
(Tin hiéu dién) (Am thanh)

Thong tin quang qua soi quang

(Am thanh = Tin hiéu dién) (Tin hiéu dién > Am thanh)
glectrical signal — sound

Soi quan
Sound— electrical signal 719 9

Electrical signal Optical signal
— Optical signal —=plectrical signal

Tin hiéu dién Tin hiéu quang
Day kim loai

Day kim loai

- Tin hiéu quang - Tin hiéu dién
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242 Truyén din rong thong tinquang )

> Thong tin quang 1a mdt hé thong truyén tin
qua soi quang

» Thong tin=> tin  hieu dién= anh sang

= so1 gquang = anh

sang 2 tin hiéu dién - thong tin
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2.4.2 Truyén dan trong thong tin quang )

Transmitter

=l e-

Ootical fbre

Receiver

Cherticsd!
fransrritier

‘@ =]

roticAl
FECaE Ve F

So do don gidan hé thong quang

Tram dau cudéi

Tram lap

MUX

E/O

—] )

O/E

P>

E/O

Tram dau cudi

O/E

DE-
MUX




2.4.2 Truyén dan trong thong tin quang )

r-.iliiilllil'--*-'--'--Il._il‘lil--------.li

> Uu thé vé suy
hao va khoang

lap

> Uu thé veé
trong luwong va
do rong bang
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242 Truyln din ong tong tinquang )

» Truyén dnh sdng trong soi don mode (SM)

v’ Mt cat chiét sudt thuong cé dang SI

v’ Kich thudc soi bé, do léch chiét sudt nho
v’ Soi chi truyén mot mode

v Khong cé tan sdc mode

v’ D¢ hiéu ddc tinh truyén dnh sdng trong soi don mode phdi
sir dung 1y thuyét truyén song.
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_2A3Tyindinvibess )
> Mot s6 dac diém
» Hién twong pha dinh
v’ Pha dinh phang
v’ Pha dinh lia chon tan so6
> Nhiéu va phdn bo tan so dé chong nhiéu

» Phan tap
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2.4.4 Truyén dan thong tin di dong )

» Mang théng tin di ddng

> Mang dién thoai t6 ong cadm tay dau tién

g

RECEIVER
S TE

|| meceiver | I

I ¥
Part of one diagram in US Patent 3,906,166

foz

BASE
STATION
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2.4.4 Truyén dan thong tin di dong

Ciu hinh hé thong GSM

ISDN
PSTN
PLMN

PDN
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National
network
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2.4.5 Truyén dan thong tin vé tinh )

May thu May phat
6 GHZ 4 GHZ
6 GHZ
4 GHZ
= il Cau hinh co ban hé thong

thong tin vé tinh
Tram mat dat 1 Tram mat dat 2
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2.4.5 Truyén dan thong tin vé tinh )

Cau hinh co bdan hé thong
thong tin vé tinh

=Y o

% h
A ¢ (Al R 1
' N . Ay
. ¥ S
R \ U L. 3, 0
3 -
i-'."““{ —— = = =
< & b‘.. ‘-. . ‘.q. S b
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25 Cho thit chuyén msch v dinh wayén )
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eSitegqun )
> Chuyén mach

v'Khai niém: Dé thiét lip mot tuyen noi theo yéu cau
tir mot thiét bi nay t&i mét thiét bi khdc thi mang
phdai co thiét bi chuyen mach dé lwa chon mot tuyen
noi phit hop

v ITU-T dinh nghia chuyen mach: chuyén mach la su
thiét lap cua mot ket noi cu thé tir mét 16i vao dén
mét 16i ra mong muon trong mot tap hO’p cac 16i vao
va ra cho dén khi dat dwoc yéu cau truyén tdi thong
tin
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_25ATégquan )

> Chuyén mach

v’ Trong mang dién thoai, cac hé théng chuyén mach
nay duwoc goi la cac tdng dai. Thué bao sé nhén duoc
cubc ndi theo yéu céu nho vao cac théng tin bao hiéu
truyén qua dudng day thué bao. Théng tin bao hiéu
nay rat can thiét cho viéc truyén céc théng tin diéu
khién cta mét cude goi hay truyén trén cac mach két
noi céac téng dai véi nhau.
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2.5.1 Tong quan )

> Chuyén mach -

‘ Cdng nghé chuyén mach |

Chuyén mach kénh

Chuyén mach géi

Chuyén tiép | |Chuyén mach
khuna té bao
(d6 dai thay dm)‘ ATM H DQDB |

(d6 dai cd dinh)
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2.5.2 Chuyén mach kénh )
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én mach kénh

» Chuy
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_252Chuyénmachkenh )

» Chuyén mach kénh trong mang dién thoai cong cong

N6i t6i viing khac

ong

Tong
dai

' Mang truyén din
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_252Chuyénmachkenh )

> Chuyén mach kénh tin hiéu so 1a qua trinh két noi,
trao doi théng tin cac khe thoi gian.
> CO hai co ché thuc hién qua trinh chuyén mach
kénh tin hiéu so
Chuyén mach thei
gian

Chuyén mach kénh (Time switching)

(circuit switching)
Chuyén mach khéng gian
(Space switching)



2.5.2 Chuyén mach kénh )

» Doc vdo tuan tu
v S-MEM (Speech Memory
- bo nho tin hiéu thoaqi):
Nho tam thoi cac tin hieu
PCM chita trong moi khe
thoi gian phia dau vao
> Doc ra diéu khién
v C-MEM (Control
Memory -bo nho diéu
khien): co chuc nang diéu
khiéen qud trinh doc thong
tin da lvu dem tai S-Mem.

» Vidu: vao TS3 ra TS7

TS 3

[ 1] M )]]

HW vao 1

0
® S-MEM
Add °
° 0 TS 7
LLLrrl]m
RW 1 HW ra
Local controller
Selector 1
B R
R A% C-MEM
Clock 0
Ts ()
count
> . 7(3)
®
R/W °
Selector 2
I 4 n
R W TData
|

Trung tam diéu khién



2.5.2 Chuyén mach kénh )

DPUONG
VAO CAO
TO6C

CLK
1SC

/‘

= mw >

o

SSW - CTLM: B6 nhé diéu

DUONG khién chuyen mach khéng gian
RA CAO ASEL Céng chon dia chi

TOC

PCM
vao

TSC : B& dém khe thoi gian
CLK :DPéng héd
CP :BJ§ xwly trung tam

9] |9[5]9d
SEEEE

o] |]99[F
SEEEEE
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2.5.2 Chuyén mach kénh )

3@\
2 BEES A:

TST
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2.5.3 Chuyén mach goéi )

> Chuyen mach goi: Nguyen Iy cua chuyen mach goi la dwa trén kha nang cua
cac may tinh toc do cao va cac quy tdc dé tac dong vao ban tin can truyén sao
cho cé thé chia cat cac cudc goi, cac ban tin hodc céc giao djch (Transaction)

thanh cac thanh phan nhd goi la “Géi” tin.

Ban tin

Segment#1

Segment#2 ... Segment#n

Transaction / Message c6 d0 dai L

Segment

DPau
CRC

Truong tin

Tao khung bat

dau
Goi

Truong tin c6 do dai to1 M bit
(M>=N)

Tao khung két thuc

Tiéu dé

Tai tin (TGi Nbit) CRC




2.5.3 Chuyén mach goéi )

BER

> Nguyén Iy chuyén mach géi (Packet
switching)

> Cdc cong nghé chuyén mach goi
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2.5.3 Chuyén mach goéi )

> Co ché chuyén mach géi:
v’ Tai tram phat, thong tin ciia ngweoi dung dwoc chia thanh

nhiéu g6i nhé (c6 thé co d¢ dai khac nhau), moz goi duwgc

gan mgt nhan (tleu de) dé co thée dinh tuyén goi tin dén
dich. M6i g6i tin cO thé dwoc dinh tuyén déc lap.

v Khi goi tin dén mét tram bat ky trén duong truyen dan, goi
tin dwoc tram luu tam va xi¢ Iy: tach tiéu dé, kiém tra loi

v Tai tram dich: thwc hién qua trinh két hop cac goi tin
nhan d‘wo‘c theo thir tw dwoc quy dinh trong phan tiéu dé

ctia moi goi tin thanh thong tin ngwoi dung nhw ¢ phia
phat
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_254Pihwyén )

> Khai niém: 1a qua trinh tim dwong di toi wu nhat tir
node nguon téi node dich trong moi truong don mang
hodc lien mang
» Hal chure nang chinh:
v' Quyét dinh chon dwong theo nhitng tiéu chudn toi
wu NAo do
v' Cdp nhdt théng tin dinh tuyén
» Phan loqi dinh tuyén:
v’ Dinh tuyén tinh
v’ Pinh tuyén dong
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A Cosommgvienthong )
> Lich sir va xu hwéng phdt trién ciia cdc mang
vien thong
v’ Mang dién thoai cong cong
v Mang truyén sé liéu
v'Mang thong tin di dong
v Mang may tinh
v' Xu huéng hoi tu cdc mang vien théng
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3.1 Co s& mang vién thong )

» Lich su

Mang tién dién bao truoc khi co Morse

(Primitive Telegraph before Morse)




3.1 Co s& mang vién thong )

» Mang dién thoai cong cong

Téng | __—» Noi t&i ving khac
/ dai
Téng
dai
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3.1 Co s& mang vién thong )

> Mang truyén soé liéu: truyén so liéu giika cac may
tinh ddr liéu. )
+ Thuwong gap la mang X256 (chuyén goi) va FR (khung)

Mang X25
X

Fouter IP+X25

=

g
=

FEouter IP+X25

i

Switch #25

Router X285
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Mang truyen sO liéu (FR)
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3.1 Co s& mang vién thong )

* Mang thong tin di dong

= Mang dién thoai t6 ong cam tay dau tién

g

RECEIVER
S TE

|| meceiver | I

I ¥
Part of one diagram in US Patent 3,906,166

foz
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STATION




3.1 Co s& mang vién thong )

* Mang thong tin di dong
[_Dﬂ
: : A

BSC
Gafeway H
. MSC :
BSC

PDSN
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3.1 Co s& mang vién thong

» Mang may tinh: Cau truc

Hinh sao (star) Chu trinh (loop) Ludi (mesh) Cay (tree)
O I:I @3 m
Vong (ring) Xa 16 (bus)

I 1
!
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_31Cosymangvifnthone )

» Mang may tinh

Cac nut mang

S
T——

Thiét bi dau cudi (Users) Printer
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3.1.1 M6 hinh ciu tric co ban ctia mang vién thong

Vién thong

Truyén Truyén bién | |Telex| | Bién | | Dién | | Truyén| | Thu| | Truyén

bao thoai | | thoai dir dién| | hinh

co di ligu tu hoi

dinh | | dong nghi
Truyén Truyén
hinh vo hinh
tuyén cap
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312l phin s co bin cia mang vidn thong__)
> Cé&c phén tir ciia mang vién théng
v'Khai niém vé ndt va lién két
v'Khai niém mang [6i va mang truy nhap
v'C4c thiét bi mang
v'Thiét bj dau cuoi
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3.1.2 Cac phan tir co ban ciia mang vién thong

> Céc phan tlr cia mang vién théng
v’ _Khai niém vé nut va lién két:

Thué
bao

Nat
mang

o Nat: mét diém trung gian trén mang
vién théng noi thuc hién két ndi tam
thoi gitra cac dau vao va dau ra theo
yéu cau.

o Céc lién két: cac duong truyén dan
tin hiéu lién tuc gitra hai diém trén
mang. Mot lien két. mét mét duong
truyén dan véat ly, mét bang tan trong
hé thbng FDM hay mét khe thoi gian

& trong hé thong TDM. Céc lién két &

day ngoai méi truong truyén dan con
bao gbm ca cac phwong tién dé két
néi chung.
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3.1.2 Cac phan tir co ban ciia mang vién thong

» Cac phan tir cua mang vién théng
v' Khai niém mang truy nhap va mang [6i:
0 Mang truy nhéap (Access Network)

« Mot phan cua mang vién thong trong mang PSTN no thuc
hién két néi cac thué bao véi cac tdng dai ndi hat.

* Phéan mang. diém cung cép (nat truy nhap-Access Point)
dich vu dén khach hang la mang trung gian cho pheéep
ngum ding co thé st dung duoc cac dich vu tir nha cung
cap dich vu (Service Provider- SP)

o Cac mang truy nhép duwoc két néi toi mang 101 - mang nén
tang- dé cung cap cac dich vu tuong trng.

o0 Mang 10i gom cac hé thong chuyen mach, dinh tuyén duong
truc va cac hé théng truyen dan dwong truc (backbone), trén
co s& do tin hiéu duwoc truyén dan va xir ly dé chuyén téi cac
mang truy nhap twong trng phu hop.
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3.1.2 Cac phan tir co ban ciia mang vién thong

> Cé&c phan tir cia mang vién théng

v’ Céc thiét bi mang:

o Mang vién thong: tap hop cac thiét bi mang duoc két nbi voi
nhau theo mét c4u trac, kién trac nhat dinh va duoc thiét 1ap,
quan Iy nhor cac hé théng quan ly tin cay.

o CAc thiét bi trong cac mang vién théng: da dang vé chung loai,
Xu huwdng chung la ngay cang da nang (tich hop), thong minh,
bao mat va gon nhe hon.

o Trong PSTN: Thiét bj truyén dan, Bo tach ghep kénh, Toéng dai,
B6 tap trung thué bao xa, thiét bi bao hiéu, .

o Trong mang may tinh: router, hub, gateway, brldge,...

o Trong mang di déng: téng dai MSC, cac tram chuyén tiép BSC,
tram thu phat song BTS, gateway ...
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3.1.2 Céc phan tir co ban ciia mang vién thong

> Cé&c phan ti cia mang vién théng
v’ CAc thiét bi mang trong PSTN: Thiét bi TD, Mux/DMusx,
Tc“Sng dai, B6 tap trung thué bao xa, thiét bi bao hiéu, ...

— A-LINK

POST

PRI/E1/T1
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3.1.2 Cac phan tir co ban ciia mang vién thong

> Cé&c phan tir cia mang vién théng
v Céc thiét bi mang trong mang ISDN:

ANALOGUL
TELEPHONE

4..\'- ‘
ISbnza

 PCWITH
1SDN. MODEM
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3.1.2 C4c phan tir co ban ciia mang vién thong

> CﬁC phAan fr cua mang - Tram
vién thong 192.168.1 1
v' Céc thiét bi mang (cont.) 192.168.3

1
0 Mang Internet 1
192.168.5 2
3
Ethernet
192.168.5.0
192.168.1.0

Token
Ring

192.168.1.1

192.168.5.2 192.168.3.1

Ethernet 192.168.3.0
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312 Cic phin i co bin ca mang vién thong__)
> Cé&c phan tir cGa mang vién théng

v'C4c thiét bi mang trong mang dién thoai di déng:
Téng dai MSC, céc tram diéu khién BSC, tram thu phat séng
BTS, gateway ...
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3.1.2 Céc phan tir co ban ciia mang vién thong

> Ca&c phan tr cia mang vién théng
v’ Thiét bi d4u cudi (Terminal Device):
o Thiét bi giao tiép véi nguoi s dung va 1& cau nbi gitka nguoi
str dung va mang.

0 C6 nhiéu loai: khac nhau vé chire ndng va yéu cau dich vu. Vi
du: Dién thoai, may tinh, may Fax, ...

Jl
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_3:1.3 Mo hinh phinthng mang vién thong )

> Y nghia ciia viéc phan tang

> CAc tiéu chi dé xay dung mo hinh cac tang chirc ning
trong mang trao doi thong tin

> Khai niém vé giao thirc, giao dién VA chong giao thirc
truyén thong

> M0 hinh két noi cac hé thong mo OSI
> Chong giao thirc TCP/IP
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L3 Mo hinh phinthng mang vién thong )

> Y nghia cia viéc phén tang:
v Giam do phuc tap
v Tiéu chuan héa giao dién
v Thuan tien module hoa
v Dam bao ky thudat lien mang

« Téng nhanh sir phat trién (nho cau triic mo)
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3.1.3 M6 hinh phan tang mang vién thong

> Cac tieu chi dé xay dung md hinh cac tang chirc ndang trong mang
trao doi thong tin:
v’ S6 lirong Cac tang vira dii
v Tgo ranh gici CaC tang dé twong tac va mo td cac dv 1a 16i thiéu;
v Chia cac tang dé cac chirc nang khac nhau dwoc tach biét véi nhau; cac
tang sir dung Cac laal cong nghé khac nhau cung duoc tach biét,

v’ Cac chirc nang gzong nhau duoc dat vao 1 tang, Cac chirc nang duwoc dinh vi
dé cO thé thiét ké lai tang, it d/hwong nhat dén tang ké no;

v’ Tao ranh gidi cac tang dé c6 thé chudn hoa cac giao dién tirong iing:;

v Khi dir liéu du’O’c xit | mét céch khac biét: can phdi tao mot tang moi;

v Céac thay doz vé chirc nang/giao thirc trong mot tang khong duroc anh huong
dén cac tang Khac (dam bdo tinh trong sudt giiva Cac tang);

v’ Méi tang chi c6 cac ranh gici (glao dién) voi CaC tang ké no.

v' C6 thé chia mét tang thanh cac tang con khi can thiét; nguyén tac chia: ap
dung twong tr nhuw trén; khi khong can thiét c6 thé hiy bo.
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3.1.3 M6 hinh phan tang mang vién thong

> Khai niém vé giao thire, giao dién va chong giao thirc truyén
thong:
v' Céc may tinh muon trao doi thong tin: phai hiéu dwoe nhau. Chang phdi
noi chung mot ngon ngir: giao thuc truyén dir liéu.

v' Vi du: ¢ hai may tinh trao déi ban tin, can phdi thong nhdt mét loat Cac
thoa thuan:

0 Murc va dang cua tin hiéu
0 Phuwong phap xac dinh Kich thuoc cua ban tin
0 Phwong phap kiém tra Iéi ...
= dé hai bén ¢0 thé hiéu nhau.
v Cac thoa thugn can phai dat dwoc o tat cd Cac tang, tir thap nhat (vt ly)

cho den tang cao nhat (trién khai cac dich vu cho nguoi it dung) Thu tuc

giao tzep gitra hai nat mang: mo ta bang bo cac qui tic giao tlep cua tung
cap tang twong ung.
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3.3 M0 hinh phn ting mang vién thong )

> K/niém vé giao thuec, giao dién va cho”‘ng giao thirc:
v’ Nhitng qui tiic hinh thire Xac dinh tudn tw VA dang ciia Cac ban tin trao doi

giira CAC thanh phan mang trén cung mot tang, nhung & cac nt khac nhau,
dwoc goi la giao thure (protocol).

. Giao thirc tang n
=5 Tangn

Tangn

v' Cac khoi chire nang thuc hign cac giao thurc cua cac tang ké nhau trong
cung mot nit cing giao tzep véi nhau théng qua cac qui tdc chdt ché.
Nhitng QUi tic d6 dieoc goi 14 giao dién (mterface)

Giao dién xac dinh bo cac dich vu ma tang nay cung cap cho tang kia. Céc
khoi chirc nang cua mot tang dam tuan thu giao thite cua tang minh ciing
nhuw la cac giao dién voi cac tang ké trén va dudi.

Giao dién v&i tng n+1

Giao dién v&i tAng n-1
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3.1.3 M6 hinh phan tang mang vién thong

> MO hinh kér noéi cac hé thong mo OSI (Open Systems
Interconnection):

v Do 1SO (International Standards Organization) dwa ra: tiéu chudn hoa
thiét ke cac hé thong giao thirc mang de lam tang tinh lién kér va truy cap
mo dén Cac chuan giao thire cho cac nha phat trién phan mem.

N w h» 01 O N

<]

Ung dung
Trinh dién
Phién
Glao van
Mang
Lién két dit liéu

Vat ly

e XU 1y dit 11€u nguo1 st dung
——> M0 ta bicu dién dit liéu

=== ThOng tin gilra cac tram

= K&t n6i dau cudi-dau cudi
=3 Panh dia chi va dinh tuyén
== "Truy nhap phuong tién

=3 Truyén dudi dang céc bit nhi phan



= N W OO O N
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3.1.3 M6 hinh phan tang mang vién thong

HOST A HOST B
ung dung <> Application
Trxnh dién | <<—————> Presentation
Phién R, Session
segments/messages
Giao van <€—————>  Transport
packets
Mang —— Network
Lién két DL emes Data Link

Vat ly US| Physical

Thong tin gilra cac tram




3.1.3 M6 hinh phan tang mang vién thong

ng dung
Trinh dién
Phién
Van chuyén
Mang
Lién két dir liéu

Vat ly

Application
Header Data
Presentation
Header Data
Session
Header Data
Transport
Header Data
Network
Header Data
Frame
Header Data
0101101010110001

Dong goi dir licu

Application

Presentation

Session

Transport

Network

Data Link

Physical




3.1.3 M6 hinh phan tang mang vién thong

MO hinh OSI MO hinh TCP/IP

Lop trinh dien Lép ing dung
Lop phién
Lép van chuyén Lép van chuyén

Lép lién két dir liéu

Lop giao dién mang

Lop vatly
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3.1.4 Bao hiéu va dong bo trong mang vién thong

» Bao hiéu

v'Y nghia cta van dé bao hiéu: Trong mang vién thdong
bé&o hiéu duoc coi la mét phuong tién dé chuyén théng
tin va cac lénh tir diém nay dén diém khac, cac théng
tin va cac /énh nay cé lién quan dén thiét 1ap, diéu
khién két néi (cho héi thoai, truyén di liéu ...) hodc dé
quan ly mang.

v Bao hiéu thuc hién 3 chire nang chinh:

o Chtre nang giam sat: giam sat dwong thué bao, dwong trung
Ké...

o Chtrc ndng tim chon: chire ndng diéu khién va chuyén théng
tin dia chi

o Chtre nang khai thac va vé/:) hanh mang: phuc vu cho viéc
khai thac mang mot cach toi wu nhat.
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3.1.4 Bao hiéu va dong bo trong mang vién thong

» Bao hiéu : Phan loai
v'Thong thwong bao hiéu duwoc chia lam 2 loai
tuy thudc vao phuong thiare xue ly tin hiéu bao
hiéu va trng dung cua no la
0 B&o hiéu cho mang chuyén mach kénh
0 Béo hiéu cho mang chuyén mach goi.
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3.1.4 Bao hiéu va dong bo trong mang vién thong

» Bao hiéu : Phan loai

v’ Trong mang chuyén mach goi bao hiéu duwoc thuc
hién thbng qua cac giao thirc bao hiéu.

v/ CO thé xem c6 hai loai bao hiéu trong mang chuyén
mach goi hay chinh xac hon co hai loai nhdm giao
thire béo hiéu trong mang chuyén mach goi:

o Cac giao thuc bao hiéu Iop trng dung: thurc hien cac chure
nang co ban cdg moét cudc goi. thiét lap, duy tri va giai
phong phién truyén thong.

o Céc giao thirc bao hiéu I6p 16i: thuc hién chirc ndng diéu
khién, quan ly cac phan t trén mang.
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3.1.4 Bao hiéu va dong bo trong mang vién thong

» Bao hiéu :

v'Bdo hiéu cho mang chuyén mach kénh

BAO HIEU (mang
chuyén kénh)

/—\

Bao hi¢u duong day
thué bao

Béo hi¢u lién dai

Bao hiéu kénh riéng
(CAS)

Bao hiéu kénh
chung (CCS)
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3.1.4 Bao hiéu va dong bo trong mang vién thong

> Dong bo
v Khai niém va y nghia

o Péng bd cO6 anh hudng Ién dén dé 6n dinh va
chat luvong dich vu cia mang théng tin. Viéc mét
dong bd hay kém dbéng bd gay nén rung pha, troi
pha, trurot... 1am suy gidm chat lwong dich vu.

o Pé céc thiét bi trong clng mang lwdi hoat ddng
déng bd véi nhau va cung theo mét thoi gian
chuén, doi hdi tin hiéu déng bd phai co do tin cay
cao va phuong phap thue hién dong bé toi wu.
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3.1.4 Bao hiéu va dong bo trong mang vién thong

> Pong b
v’ Céc phuwong phép dong bé mang
o Phwong phap can dong bé
o Phwong phap dong bé cha té’
o Phwong phap déong bé twong hé
o Phwong phap déng bé két hop
o Phwong phdp déng bé ngoai
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‘ ‘ M: Béng hé chi
(Master Clock)

G: Chuyén mach

quéc té (Gateway)

Y Y

Phwong phap can déong bé
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3.4 Bio hiéu vi déng b9 trong mang vién thong )

O Pong ho to

‘ Poéng ho chu
O O ()  — Tin higu dong

bo

Phwong phdp dong bé chi - t&
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NGt
mang Déng bé twong hé cé nguén chu
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P

R
Ving 1 '

$ 4
|

R
Cép1

PRC |

C [€

0
0

Cép?2

.
;

Cép3

Cép 2

.

e

Doéng bé két hop
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3.1.4 Bao hiéu va dong bo trong mang vién thong

> Phuong phéap dong bg odhe Dhongho
ngoai:  thyc  chat Cu
phuwong phap déng bd

ngoai la str dung mot / \
so nguon thoi glan va \(
tan s6 c6 san nhu can

GPS (Hé théng dinh vi

todn cau) hodc tham

. A . A \ ‘
chieu theo dong ho chn3 \ /Q\
chu cua mot quoc gia Q- =0
khac (goi la “dong hoé
chu glé”) Pong bd twong hd c6 mot tham

chieéu chu va phan cap
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> Dong bd

Pham vi

Uu diém CAu hinh P phire tap .
ung dung

Can dong
bo
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3.1.4 Bao hiéu va dong bo trong mang vién thong

PHAN CAP PONG BO TRONG SDH

> Céu tric dong by

v Phan cdp dong bé:

0Cau trac dong bé ciia |TU: Gom 4 tang:
Tang 1: PRS hodc tir GPS ¢6 dg 6n dinh cao
nhat, 1a cac nlt chi ciia mang.

Tc';,ng 2: dong ho nut chuyén tié}) thuong Ié
tong daz dwong dai hodc mét so thiét bi noi
chéo so.

Tang 3: n(t néi hat 1a dé‘ng ho téng dai ngi
hat hodc hau hét 1a dong ho thiét bi néi CheO
s6, mét so tong dai co quan (PBX) va mét sé
cac bo ghep T1.

Téang 4: Cac bé ghép T1, PBX, CPE.

26,27/12/2011 thuylt@ptit.edu.com 192
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_3:1:4 Bio hitu v dbng b6 wong mang vién thong_)

QUI TAC LUA CHON BDONG BO

0 0000 |Khéng ton tai

2 0010 |G.811 déng ho cép 1 (cap qubc gia)
3 0100 |G.812, ddng hd cap chuyén tiép

4 1000 |G.812, déng hd cap noi hat

5 1011  |Ddng hd ndi bo thiét bj SDH

6 1111  |Khoéng st dung cho SDH
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QUI TAC LUA CHON PONG BO




Chuong 3: CAC MANG VIEN THONG

QUI TAC LUA CHON PONG BO
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3.1.4 Bao hiéu va dong bo trong mang vién thong

Vi DU MINH HQA CHON BONG BQ

.. . EXT]
Trang thai hoat dong Q=2 l |8‘=T3
binh thuong P=1, 1P=2 Q=6
—Pp=3
T S|P
a=2 1 &
Q=2 P=15 A Q=5 Q=2
Q=5 (00 -
D B | Q=3
P= 3% ........ ] P=3
T Q=2 Q=5 D |g=6
P=1 ps5 C Q=2 P=2
| . P=1
b T
Q=6
=hn
1 Rl
P=3 =4



3.1.4 B4o hiéu va dong bd trong mang vién thong

Vi DU MINH HOA CHON PONG BO

Trang thai hoat dong khi co su

A ’ . Tl
co dut soi . l l )géZ
P=1 P=2 Q=2
y P=3
=0 @\ N
pre—+-§—— 0=5 - Q=5 _p3t
............... _3 \
Sy PR g [
T |Q=6 Q= | § | Q=2
P=1 C PP -6 p=2
..... Ol
§ |. T
Q=2
P2 ||
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_3:L5 Ciic phuong thiic bio vé vi phyc hdi trong mang )

CO CHE BAO VE TRONG MANG QUANG SDH

USHR

Bao vé
tuyén

2F USHR/P 2F USHRIL 4F BSHR

IL

Béo vé
dudng

Bao vé
dudng

2F BSHRIL

Bao vé
duong




Chuong 3: CAC MANG VIEN THONG

DUY TRI MANG SDH
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_3:L5 Ciic phuong thiic bio vé vi phyc hdi trong mang )

BAO VE TRONG MANG SDH TUYEN TiNH

He théng hoat déng (W) Hé thong hoatdorg (1)
1 MU OF | MUX |
BY
chon
Hé thong bad vé (P) Hé thong bad vé (P)
:_ MUX OF | MUX |

Phia phat Phia th
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L5 Cic phuang thic blo vé v phye i wong mang )

BAO VE TRONG MANG SDH TUYEN TiNH

Moodun chuyén mach
Nuat dau

PSC - B diéu khién chuyén mach
----- Két ndi didu khién chuyén mach

@ Chi thi bwéc n cua giao thire

PSC

Moodun chuyén mach
Nat cudi

op s O
UL SO
1_ IO—< > : . :O_l
He thens 4 > MUX O/E » O/E : >
é thong : » > :
hoat déng . 1
1 6o ot
- [ : = OlE | O/E | MUX [« :O_1
| - B !
I I
i L
|
|
O’/O—i _ | |
s » MUX | OE » OE sk !(T1 >
< | —™ - |
Hé thong | !
hoat dong 2 O':/: { O_l 2
—l T OE |e OE | MUX [< 5
N ! - - : )
‘ ! ! '
' | ) '
' — O’fé—c L O/: O_l '
> i MUX O/E » OIE i >
Hé théng ! ™ |
hoat dong N O’l/ : N
1O—e -
P : il OE |« OE | MUx [= :O_1
| - - |
I I
I I
O:/ L
= ® '
[ : MUX | OE KIK2 —> » OE : :0_1
Kénh bzo | |
vé lg?ji/o_‘« |- ,_O/:'/O_l
! OE |e O/E | MUX [«
| -
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_3:1:5 Cio phuang thic bl vé vA phye i wong mang )

BAO VE TRONG MANG VONG SDH

MANG VONG 2 SOI PON HUONG BAO VE TUYEN 2FUSHR/P

A

\

A

{

—_ — — =

—_—_———

[
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_3:L5 Ciic phuong thiic bio vé vi phyc hdi trong mang )

MANG VONG 2 SO DPON HUONG BAO VE POAN 2FUSHRI/L

Pau vong
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MANG VONG 2 SOI SONG HUONG BAO VE POAN 2F BUSHR/L

1 1 8916
o L6 Wi P4u von
= W g
1 8916
" W1 _j_:
T I B e e e |
7 w2 L
4 3t 31 |/but
\'/7<\cép
|
|
1 2 v 2 Iy
_ N D | SN S S :
| w1 ] |
__ -
A W2
1 8916

b v ,
' ) W1 % Pau vong
W2

1 8916
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_3:L5 Ciic phuong thiic bio vé vi phyc hdi trong mang )

MANG VONG 4 SOI SONG HUONG BAO VE PUONG 4F BUSHR/L

___________________________
______________________

_______

—_——_———

: Ring STM-N
Ring STM - N

S

Hoat dong (W) Hoat dong (W)
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315 Ciic phuong thitc bio vé vi phyc hdi trong mang )

SO SANH CAC PHUONG PHAP CHUYEN MACH BAO VE

Céu truc Gia thanh | St dung | D6 phirc
SHR nat K1 va K2 tap

4F BSHR/L &N Cao Co Trung binh

2F BSHR/L [THURGBIARY Trung binh|  C6 Phorc tap

2F USHRI/L Thap Thap Co Trung binh
2F USHR/P Thép Thap Pon gian
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_32Phin losi chomang vitntong )
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321 Quan diém phin ogi mang vid thong )

> Theo tién trinh lich sir

» Theo ky thudt va cong nghé
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_322Phinlogicic mangvitnthong )

> Theo tién trinh lich sir:
v’ Mang tién dién bao trude khi c6 Morse
v’ Mang dién bado cua Samuel Morse
v’ Mang dién thoai cong cong
v’ Mang truyén so liéu
v’ Mang théong tin di dong
v’ Mang dién thoai t6 ong cam tay dau tién

v’ Mang may tinh
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_322Phinloai cicmang vidnthong )

> Theo tinh chat ky thudt va cong nghé
v’ Céng nghé chuyén kénh
o PSTN
o ISDN
o GSM
v' Céng nghé chuyén khung
v Cong nghé goi
0 X25
0 ATM
olP

0 Cdc mang tuong lai
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aMagPSIN )
» Truy nhdp analog 300 — 3400 Hz
> Két noi song cong chuyén mach kénh
> Bang théng chuyén mach 64 kb/s hodc 300 — 3400
doi véi chuyén mach analog
» Khong co kha nang di dong hoac di dong voi cu ly

han che



3.3.1 M6 hinh c4u trac PSTN )

Téng > Noi tdi ving khac
/ dai
Téng
dai
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_3R2CosomingmylnuipSN )
> Cap truy nhdp
> Cap trung chuyén
> H¢ thong truyén dan
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PRI/E1/T1

Class 4/5
Switch




3.3.3 Hé thong bao hiéu PSTN

| T|\/||::125MS x16=2ms |

Da khung
16 khung

o[ 1| 2| 3[ 4| 5] 6| 7| o] o[ul 1| 191914 1fuq 171 1qfed 2 24 oA 24 2 o 2] o o3 T
Khung 1Ll o|wf1fiArdidry |1qiqidadz2qod24 29242724 2d3q cH
Cac khung chan Khung FO
Silolotilitolil b1b2|b3b4b5b6b7b8 Chl/l thl/Ch:
Cic khung I¢ olololoTslals['s TS - khe thoi gian
SAREREER CH- kénh thoai
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sMagarit )
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_351Lichsiphittriénmangdiligs )

> May tinh dé ban ra doi thay thé cho cac may tinh lon dat gia
> Thoi gian dau, khi can trao doi dir liéu nguweoi sir dung phai dUng t6i dia mém
> Mang may tinh 1& mgt nhom cac may tinh awrong két chia sé cac dich vu théng
qua mét két noi dung chung
» C6 2 mo hinh:
v’ Khach/chu (Client/Sever)
v Ngang hang
> Kién trac mang:
v Diém — diém
v' Pa diém, quang ba
v Quang ba tinh
v’ Quang ba tdp trung
v Quang ba phan tan
> Giao thirc mang: 1& cac quy tdc diéu khién Cac tién trinh truyén thong giira cc
thanh phan trong mang véi nhau
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_3S52MangngiboLAN )

» Local Area Network
» Ket noi trong mot khu vwee dia ly gioi han: toa nha, khu truong hoc
» Gom cdc tram lam viéc, may tinh ca nhan, may in, mdy chu va mot so thiét bi

khac

1P Public
192.168.1.200
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» Wide Area Network

> Két noi cac LAN hodc MAN

> C6 thé trdi rong khdp trén toan quoc gia hay toan thé gidi
> Hoat dong & tang vit Iy va tang lién két dir liéu trong OSI




3.5.4 Chong giao thitc OSI )

N w b O O N

Ung dung
Trinh dién
Phién
Glao van
Mang
Lién két dit liéu

Vat ly

e XU 1y dir 1i€u nguo1 st dung
——> MO t4 bicu dien dit liéu

== Thong tin gilra cac tram

——=> K&t ndi dau cudi-dau cudi
= Pinh dia chi va dinh tuyén
=== Truy nhap phuong tién

~=—3 Truyén dudi dang cac bit nhi phan
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3.6.1 Chong giao thitc TCP/IP )
MO hinh TCP/IP

Lop ung dung

Lép van chuyén

Lop giao dién mang
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362 Pja chi IP va dinh wyén trong mang P )

> S6 hiéu nhdn dang dwoc sir dung & tang lién mang ciia bé giao thirc TCP/IP duwoc goi la
dia chi lién mang hay dia chi |P

> Hai thiét bi trén lién mang khdng thé c6 cung dia chi IP

> Mot dia chi €6 nhiéu dia chi |\P néu chiing duwgc két noi téi nhiéu mang vdt Iy khac nhau

11000000 00000001 00000010 00000011

SN/

192.1.2.3

Dia chi IPv4

» Ngoai ra con c0 dia chi TPV6
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3.6.2 bia chi IP va dinh tuyén trong mang IP

> Dia chi |IPv4 gom phan Network IP ding dé xac dinh mang va phan Host ID diing dé xac
dinh c&c may tinh trong mét mang nhat dinh
> Mot lien mang gom su két hop ciia C4C mang vat | két noi véi nhau qua cac router. Qua
trinh dinh tuyén dwoc thuc hién tai chinh cac router nay.
> Dinh tuyén trong moi truong don mang
> Dinh tuyén trong moi truong lién mang

20005 300.06 40.0.0.7

R Mang S Mang
300.0. 40.0.0.0

20006 30,007

Biang dinh tuyén tai R

Téi cac hosts trén mang | Pinh tuyén téi dia chi nay

20.0.0.0 Truyén truc tiép
30.0.0.0 Truyén truc tiép
10.0.0.0 20.0.0.5

40.0.0.0 30.0.0.7




Chuong 3: CAC MANG VIEN THONG

Application

Ping

SMTP|| FTP

DNS TP | BOOTP etc...

A\

Transport
OSPF | [ICMP | | IGMP

Link




Chuong 3: CAC MANG VIEN THONG

Next
: Generation
Internet
.. Architecture

NAEN - NASA Research and Eoucation Network

ESnet - Eneegy Sceaces Network (DOE)

vBNS - Vieey High Speed Backtone Network Service (NSF)
NOTE: vBNS will suppont intial Intemet 2 community

_ SuperMet - Teratut Research Network (DARPA)
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Phan loai mang vé tuyén
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A

1985 1005 2000 2005 2010 2015 T
GSM
CdmaOne trién
i
3G+ LTI :
@ Wimax TEE
WCDMA E 802.16e
CDMA 2001
AMPS
TACS WifiIEEE
802.11
<10kbps  <200kbps 300kbps-10Mbps  <100Mbps 100Mbps-1Gbps

>
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BSS

NSS

0SS
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&

/b\
Broadcast Network @ Internet Network
o

A ’7
Mobile Broadcasting Network 1 E
/ o3I

- |

|
Femﬁodell Network

{" ‘ 4G Mobile Communication

- and Femtocell
L N —
<! E9 <8y

DMB SoC 3DTV/IPTV SoC 4G UE/Femtocell SoC

Mobile TV / 3DTV
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Simple WLAN
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HOW WiMAX WORKS

INTERNET
BACKBONE

Ao, WIMAX 802.16
" TRANSMITTER

LINE OF SIGHT
_ BACKHAUL

NON
J LINE OF SIGHT
TRANSMISSION
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eMagNoN )



Chuong 3: CAC MANG VIEN THONG

3.8.1 Tong quan vé NGN )

> Khai niém: mang vién thong thé hé sau 1a mét mang c6 ha tang
théng tin duy nhdt dwa trén cong nghé goi dé co thé trién khai
nhanh chong cac loqi hinh dich vu khac nhau dwa trén sw hoi tu
giita thoai VA so liéu, gitta co dinh va di dong
> Mang NGN ¢0 thé dwroc md ta 1 mang thuc hién dé dang 3 van
de:
v Truy nhap doc ldp toi noi dung va ung dung
v' D6 kha dung cao, mang 101 va mang truy nhdp cO bang
théng I6m, ho tro da dich vu
v’ L& mat bang cho phép phat frién va trién khai nhanh chong
CaC 1rng dung tich hop Va0 nguoi sir dung dau cudi
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Wireles?

gateway
> 5
! - ‘ - :

Reszident
gateway

Network
Chacsive Management

.

e Residental Users
|~

Cau triic vat Iy mang NGN
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2823 Chy i phin op chicning) )

Lip quan 1y
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_384CicdictmgeiaNGN )
> Xay dung trén nén ting hé thong mo
» Cac dich vu doc ldp voi mang
> Mang NGN la mang chuyén mach géi
» Mang NGN co dung lwong ngay cang tang
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38,5 Chuyén mach mém (Softswitch) )

scpP
Service ”
~ = 1

Control

/

/
/
seﬁ Tcken

Access

ZXS$S10 SS1B A

T

ZXSS10 SS1B

S

X

IP Core Network
5

AG

Softphone Video
Phone
Private

Network _2

A
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Session and Control Layer

Endpoint and
Accesslayer
R7 mean p)

RO IMLANWAG PO ———m e e
RS e, s65m1
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387CicgoticuongNN )
> H.323
> SIP
> BIGCC
> SIGTRAN
> MGCP/MEGACO/H.248



Chuong 3: CAC MANG VIEN THONG

L e | t__...-l
Mang u-Sensor Mang thang tin da myc dich

néng

M6 hinh khai niém
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3.8.8 Dinh huéng mang hoi tu bang rong

» Hoi tu thoai-dir lieu dwa trén IP cho ca mang c6 dinh va di dong.
> Hoi tu co dinh-di dong thanh mang 1P duy nhdt dwa trén kién tric
IMS.

> Hoéi tu vien thong-quang ba qua CATV so, DMB.

> Nang cap mang chuyén tdai dam bdo chat lwong Q0S cao. Xay
dung hé thong bdo an thong nhat. Chuyén tir IPV4 sang IPV6.

> Nang cap mang truy nhdp

> Xay dung mang BCN thu nghiém voi Cac dich vu hoi tu moi nhu
dich vu video da phwong tién, dich vu héi tu co dinh/di déng,
Internet vO fuyén va cac dich vu trong nha.

> Thay thé cac tong dai toll trén mang PSTN, sau dé sé la thay thé
Cac tong dai ndi hat sang cac gateway thé hé saul.



4.1 Khai niém dich vy vién thong

> "Dich vu vién théng" I1a dich vu truyén ky hiéu, tin hiéu, sb6
liéu, chir viét, am thanh, hinh anh hodac cac dang khac cua
thong tin gilra cac diém két cudi thong qua mang vién thong.

=

s

‘;’""'.=._
A

Mang vién thong

Nguwoi sir dung | Nha cung cép dich vu '

dich vy vién thing I Nha cung cip ha tang mang I
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4.2 Cac phuong phap phan loai dich vu VT )
» CAac quan diém phan loai dich vu vién théng:
v' Phan loai theo loai tin tore
v Phan loai theo mang
v Phan loai theo tinh chét dich vu

» Phan loai theo loai tin ture:
v' Dich vu thoai: dich dé truyén thong tin thoai qua mang.
o DV dién thoai cé dinh
o DV dién thoai di dbng
v’ Dich vu di liéu: Fax, telex ...
v’ Dich vu hinh énh: Anh tinh, énh déng ...
v Dich vu da phuwong tién
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4.2 Cac phuong phap phan loai dich vu VT )
» Phan loail theo mang:
v PSTN: dién thoai cé dinh
v ISDN: mang da dich vu
v GSM: mang dién thoai di dbng
v CDMA: mang dién thoai di déng
v’ Satellite ...
v’ Internet
v NGN, IMS, Ubiquitous ...

> Phan loai theo tinh chat dich vu:
v online/offline
v’ ¢6 dinh/di déng
v don phuwong tién/da phuwong tién
v
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4.2.1 Quan diém nguoi str dung )

> Dich vu co ban: truyén tire thoi thong tin qua mang VT,
khong l1am thay déi loai hinh hodc ndi dung théng tin.

> Dich vu Internet: truy nhdp Internet, két noi Internet va tng
dung Internet.

» Dich vu gia tri gia tang: lam tang thém gia tri thdng tin cua
nguoi st dung dich vu bang cach hoan thién loai hinh, ndi
dung thoéng tin hodc cung cap khé nang lwu triv, khdi phuc
théng tin dé trén co s& str dung mang VT.

> CAac dich vu trén nén mang thé hé sau (NGN): la mang c6
ha tang thong tin duy nhat dwa trén cong nghé goi dé co
thé trién khai nhanh chéng céac loai hinh dich vu dua trén
sw hoi tu gitra thoai va sé liéu, gitka cb dinh va di ddng..
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4.2.2 Quan diém cua nha cung cép

» Diém cung cap

v Dich vu tai nha thué bao: dwoc cung cap dén dia chi dang
ky, trén co s& cac thiét bi dau cudi dwoc lap dat tai nha
thué bao va dwoc dau nbéi véi mang PSTN thong qua hop
dbéng cung cép va st dung dich vu dwoc ky gitka chi thué
bao véi don vi cung cép dich vu.

v Dich vu tai diém coéng cdng: dwoc cung cap cho nguodi st
dung dich vu trén co sé& cac thiét bi dau cudi do don vi
cung cap dich vu lap dat tai cac diém céng céng. Dich vu
tai diém cong cong bao gom:

o Dich vu co nguwoi phuc vu
o Dich vu khéng c6 nguwoi phuc vu.
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4.2.2 Quan diém ctia nha cung cép

» Theo phuwong thore khai thac dich vu:

v Dich vu quay s0 true tiép: viée lién lac gitra cac thiét bi
dau cudi hodc giika thiét bi dau cubi voi thiét bi truy
nhap mang dich vu qua mang PSTN dwoc thwc hién
béng phuong thire tr @dng quay (bam) sé truc tiép.

v’ Dich vu qua dién thoai vién: viéc lién lac gilra cac thiét
bi d4u cudi hodc gitra thiét bi dau cudi vdi thiét bi truy
nhap mang dich vu qua mang PSTN dwoc thuc hién
bdng phuwong thire ban tw ddng théng qua sw tro gidp
cia dién thoai vién hodc thiét bi huwdng dan két noi
cudc goi.
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4.2.2 Quan diém ctia nha cung cép

> Theo pham vi cung cép dich vu:

v' Dich vu néi hat: lién lac duwoc thiét 1dp théng qua mang PSTN giira
cac thiét bi dau cubi hodc gitra thiét bi dau cubi voi thiét bi truy nhap
mang djch vu trong cung moét pham vi (vung cwoc) ndi hat;

v’ Dich vu dwong dai trong nwoc: lién lac duoc thiét 14p thong qua mang
PSTN gitra cac thiét bi dau cudi hodc gitra thiét bi dau cudi véi thiét bi
truy nhdp mang dich vu ndm & cac pham vi (ving cuwéc) ndi hat khac
nhau.

v’ Dich vu quédc té: lién lac duoc thiét 1ap thong qua mang PSTN giira
cac thiét bi dau cudi/ giira thiét bi dau cubi voi thiét bi truy nhdp mang
dich vu, trong dé co it nhat mét thiét bi dau cudi hodc thiét bi truy
nhép mang dich vu duoc Iap dat hodc dang ky st dung & nude ngoai.
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4.2.2 Quan diém cta nha cung cap
» Theo phwong thire thanh toan:

v Dich vu tra tién trude: nguoi str dung thanh toan cuwdéc cho don vi
cung cap dich vu trurde khi ste dung dich vu, dwdi hinh thore mua the
tra trirde (prepaid calling card) va cuwoc dich vy sé dugc tree dan trén
the/ tree vao tai khoan tra trurdc cho dén hét phu thude vao pham vi va
thoi gian lién /ac.

CAc dich vu tra tién trwde dién hinh hién c6 & Viét Nam:
0 Dién thoai di déng dung thé tra trirdc Vinacard, Mobicard, ...
0 Dién thoai dung thé Cardphone...
0 Dién thoai dung thé 1719

v’ Dich vu trd tién sau: nguoi str dung thanh toan cuwée cho don vi cung
cap dich vu sau khi str dung dich vu trén co sé thdng bao hodc hoa
don thanh toan cwdéc cua don vi cung cap dich vu.

0 Thué bao dién thoai ¢ dinh/di dong tré sau
o Truyén hinh cép ...
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4.2.2 Quan diém ciia nha cung cép

» Theo pham vi cung cap dich vu:.

v’ Dich vu néi hat: lién lac duoc thiét 1dp thong qua mang PSTN gilra
cac thiét bi dau cudi hodc giira thiét bi dau cudi véi thiét bi truy nhap
mang djch vu trong cung moét pham vi (vung cwoc) ndi hat;

v’ Dich vu dudng dai trong nude: lién lac duwoc thiét 1ap thdng qua
mang PSTN giira cac thiét bi dau cudi hodc giira thiét bi dau cubi véi
thiét bi truy nhdp mang dich vu nam & cac pham vi (ving cuwdéc) noi
hat khac nhau.

v’ Dich vu quéc té: lién lac duoc thiét 1ap thong qua mang PSTN gilra
cac thiét bi dau cudi/ giira thiét bi dau cudi vdi thiét bi truy nhép
mang dich vu, trong doé co it nhat mét thiét bi dau cudbi hodc thiét bi
truy nhdp mang dich vu duoc lap dadt hodc dang ky st dung & nuée
ngoai.



> Phan loai theo nha cung cap dich vu

Chuong 4: DICH VU VIEN THONG

4.2.2 Quan diém cua nha cung cép

v Dich vu mang (Bearer service)
v Dich vu xa toan phan (Teleservice)

N

Mang vién thong

Bearer Service

Ve e e e =

TeleService
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_43QoSvicicyéutbanhhuong )

> Khai niém chéat luvong dich vu

> CAac yéu to anh hwéng dén chat luong dich
vu

> CAc tham s6 danh gia chat luvong dich vu
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4.3.1 Khai niém QoS )

> Chat lvong dich vu (Quality of Service-QoS):

v QoS: khé nédng ctia mang dé dam béo va duy tri cac mirc
thy’c hién nhat dinh cho méi tng dung dich vu theo nhw yéu
cau ma nguwoi str dung da chira

v QoS: déc tinh c6 thé diéu {(hién va hoan toan xac dinh (well
defined) doi v&i cac tham sé co kha nang dinh luong

> Khuyen nghi E8Q0 cua ITU-T QoS : “Chét luong dich vu la két

qua tong hop cua cac_chi tiéu dich vy, thé hién ¢ mire do hai
long cda khach hang st dung dich vu do”

v QoS cho phép khach hang dwoc st dung dich vu c6 chét
lwcyng tot hon.
> Khuyen nghi EBOO cua ITU-T NP : Higéu nang mang la nang Iwc

cua mang (hoac mét phan cia mang) cung cap cac chure nang
lién quan toi truyén thong tin gilka nhirng nguoi st dung
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4.3.1 Khai niém QoS )

Pau cudi Dau cuoi
__gui
ﬁ
QoS| [ Qos | =
I node 1 node N
QoS mang A QoS mang B

QoS end-to-end

M6 hinh tham khao cho chét liong dich vu end-to-end
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Chat luong dich vu

v
A 4

Kha nang ho

v
Kha nang khai Kha nang truy | |Kha nang duy| | Muc do hoan Mic do an
tro dich vu thac dich vu nhap dich vu tri dich vu hao dich vu toan dich vu
4 Kha nang phuc vu
! Chat luong dich vu(QoS)
:|- _ _ . Chat luong mang (NP)
Kha nang Kha nang xu 1y
tinh cuéc Iuu luong
! v !
Lap k& hoach Po6 kha dung Nang luc
truyén lan
Cung cap
' ~
S Mitc do Kha nang Hb tro
Quan 1y tin cay bao dudng| |bao dudng Kha nang
Tai nguyén va — truyén dan
su thuan tién Do tin cay
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4.3.2 Céac yéu t6 anh huong dén QoS

> QO0S phu thudc vao chat luong vé: hé tror dich vu, khai thac
dich vu, thwe hién dich vu va an toan.

> thng tham s6 QoS: nhirmng thong so tirong doi theo danh
gla cua khach hang Pé danh gia duwoc bang con sob cu thé,
can xét cac tham so co thé do dac duorc.

» Theo quan diém cua nha cung cap dich vu, khai niém NP la
mot chudbi tham so6 ‘mang cé thé duoc xéac dinh, do duoc va
duwoc diéu chinh dé dat dwoc mirc dd hai l1dong ctia nguoi st
dung dich vu.

> Nha cung cap phéi co nhiém vu td6 hop cac tham sb chat
lwong mang khac nhau thanh mét bé chi tiéu dé: dam béo
cac nhu cau loi ich kinh té cda minh dong thoi phai thoa
man mot cach tot nhat cho nhing yéu cau cta nguodi st
dung dich vu.
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433CistamsQes )

» Cac tham sdé hiéu ndng mang (NP) dung dé danh gia
chat luong dich vu vién théng

v D6 kha dung :Availability

v Bang théng :Bandwidth

v Tiéng vong :Echo

v’ Tré: delay or latency

v Bién déng tré, gom jitter va wander

v' Tén théat (mat) géi hay ti 1é I6i bit :loss / BER

v D6 bao mat. Security
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4.3.3 Cac tham sb QoS )

Tham sé hiéu ndng mang

Cac gia tri vi du

Béang théng (nhd nhat)

64 kb/s, 1.5 Mb/s, 45 Mb/s

Tré (I6n nhat)

50 ms tré vong, 150 ms tré vong

Jitter (bién déng tré)

10% cua tré I6n nhat, 5 ms bién
dong

Maét théng tin (dnh hudng cua
16i)

1 trong 1000 géi chuwa chuyén giao

Tinh san sang (kha dung/tin
céy)

99.99%

Bao méat

Ma hoa va nhan thuec trén tat ca
cac luéng lwu lvong
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4.3.3 Cac tham sb QoS

» Do kha dung: ti lé thoi glan mang hoat dong. Gioi han thong
thuwong cho mang thoai la 99,999% hoac |la khoang 5,25 phat
khong hoat dong trong 1 nam. Do kha dung dat du’ac thong qua
sw két hop ciia do tin cdy thiét bi véi kha nang séng ciia mang.

B gy C

95%
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4.3.3 Cac tham sb QoS )

> Bang thdng: téc dé truyén thong tin (tinh bang Kb/giay, Mb/giay...)
v Bang théng cang Ién: chat lwong dich vu cang duwoc cdi thién.
v TUy theo dvu Y8u cau bang thong sé khac nhau: dé on dinh, do lom
0 Dich vu thoai
0 Dich vu 56 lidu

0 Dich vu da phuong tién.

> Tiéng vong:

Nguoi su Tiéng Nguoi su
dung A Tx ca A Ry dung B
.ﬂ- Tiéng ( Mang thoai \

cua B « )
RX €N A =
________________ Tx

Tiéng vong
cua A
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433Cikctuns$Qos )

> Tré: thoi gian truyén trung binh cua dich vu tu diém vao dén
diem ra khoi mang. CO nhiéu dich vu - ddc biét 1a cac dich vu

thgi glan thyc nhu truyen thong thoai- bi anh huéng rat 1om boi
tré qua lon va khong can thiet.

v’ Truyén thong twong tac se tro thanh khé khan khi tré vieot
qua 100 150 ms vi khi #ré vurot qua 200 ms, nguoi si dung sé
thay su ngat quang va danh gia chat lwong thoai o murc thdp.

v Thanh phan gay tré: Tré lan truyén, xir 1y, hang doi

e
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4.3.3 Cac tham sb QoS )

> Bién dong tré: (trong mang goi) la sw khac biét vé tré cda
cac goi khac nhau cung trong mot dong lwu Ivrong
Bién déng tré co tan so cao dugc go: la jitter trong khi
bién déng tré co tan sé thap duoc goi la wander.

> Tén that: hodc 1a bit hodc 1a goi, cO dnh huéng téi cac
dich vu, dac biét la djch vu thoi gian thure nhur thoai hoac
dich vu truyén hinh énh ddng.

v' Trong khi truyén thoai: viéc mat nhiéu bit hodc goi ctia dong tin co
thé tao ra hién tuong nhéy (pop) thoai gay kho chiu cho nguoi st
dung.

v/ Trong truyén dir lidu: viéc mat mét bit hay nhiéu goi co thé tao gay
hién two’ng khong déu trén man hinh nhat thoi song hinh anh
(video) sé nhanh chong dwoc xtr ly nhuw truede.

v' Néu mat gbi xay ra theo day chuyén, thi chét lvong cia toan b
viéc truyén dan sé xubdng cap.
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4.3.3 Cac tham sb QoS

» DO bao méat (security): lién quan tdi tinh riéng fw, st tin

cdy va xac nhéan khach va chu.

v'Cac van dé lien quan dén bdo mat thuong duoc gan
voi mét vai hinh thire cua phwong phap mat ma (ma
hoa va gidi ma) cla cé phia mang va thiét bi dau cudi
phia nguoi sty dung.

v CO thé thuc hién mét phan bdo méat qua firewall, xac
nhan 1D va password, nhan thuec ...
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4.4 Céc dich vu co bin v yéu chu chét lugng )
» Dich vu thoai
> Dich vu sé liéu

» Dich vu da phwong tién
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4.4.1 Dich vu thoai/telex/Fax/nhén tin

» Dich vu thoai: cung cap kha nang truyén dwa théng tin
dwdi dang tiéng noi hoac tiéng noéi cung hinh anh (nhuw
tritrong hop dién thoai thay hinh — videophone) for mot
thué bao t& mét hoac nhdm thué bao.

v’ Dich vu thoai co ban nhét 1a dich vu dién thoai c6 dinh do mang
PSTN cung cép. Dich vu nay cdp cho khach hang duwong truyén
téi tan nha riéng, két ndi téi tong dai dién thoai c6 dinh, cho phép
khach hang thuc hién dwoc cudc goi thoai di téi cac khach hang
khac.

v Ngoai dich vu dién thoai truyén théng, con co nhiéu dich vu thoai
khac nhuw dich vu dién thoai dung thé (cardphone), dién thoai di
déng téc do thap (dién thoai di déng ndi ving - cityphone), dién
thoai di dong, dién thoai vé tinh va hang hai v.v.
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Mang dién
thoai
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4.4.2 Dich vu thué kénh vién thong (leased line)

» Dich vu thué kénh riéng la dich vu cho thué kénh truyén dan vit
ly ding riéng dé két noi va truyén thong tin giita Cac thiét bi dau
cuoi, mang ndi b, mang vién thong ding riéng cua khach hang tai
hai dia diém co dinh khac nhau
» Point-to-Point
» Dac tinh ky thudat:
v’ Truyén dan thoi gian thue, Khong bj tré
v Toc do ddp g cac yéu cau cua khach hang
v/ Cung cdp Cac két noi theo tiéu chudn diém — diém, diéem — da
diém
v' Cung cdp gidi phap két noi giita cac mang LAN - WAN
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4.4.3 Dich vu sd liéu )

> Dich vu truyén sé liéu: truyén tai thong tin duwdi dang so liéu
trong mang vién thong. Dich vu truyén sé liéu thich hop voi
cac kho thong tin di# liéu Ién nhw ngan hang, thw vién, thong
k&, didu khién tir xa qua thiét bi dau cudi...
Hién nay & Viét Nam, Cty VDC dwoc coi nha cung cap dvu
truyén sé liéu I6n nhat voi cac dich vu nhuw: truyén so liéu
X25, Frame relay... , truyén soé lidu trén VPN ...
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4.4.4 Dich vu truyén thong da phuong tién )

» Dich vu da phwong tién:.
v'Cung céap cho khach hang kha nang truyén tai
thong tin voi do rébng bang tan Ion lén toi val
chuc Mbit/s.
v'Cung cép dong thoi nhiéu loai théng tin khac
nhau téi khach hang: am thanh, hinh anh, di
liéu ...
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4.4.4 Dich vu truyén thong da phuong tién

> Vi du vé dich vu truyén hinh hoi nghi:
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4.4.5 Yéu cau chat luong cuia mot s6 loai DV

Dich vu Tocdjbit | Chuin [P§  phin | Téc do
gidi (diém | khung
anh x dong) | (Khung/giay
)
Videophone 5-10 kbit/s | Khong 170x128 2-5
tuong tu co
Pién  thoai | 56-128 kbit/s | Px64 176x144 5-10
thiy hinh toc
do co ban
Truyén hinh | >384 kbit/s | Px64 352x288 15-30
hoi nghi
Pa  phuong 1-2 Mbit/s | MPEG Téi da 15-30
tién tuong tac 252x288
NTSC s 3-10 Mbit/s | NTSC | 720x480 30
Truyén hinh | > 15Mbit/s | FCC 1200x800 60

phan giai cao
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4.4.5 Xu hudng phat trién dich vu vién thong

» Bang rong

> Anh dong, da phwong tién

> Truyén hinh chat lwong cao HDTV
2 50 lwong, kiéu loai Va chat lwong dich vu tang nhanh va
da dang
-2 S tang truong va da dang nay con tuy thuoc vao nhu
cau ctia Cac doi twong kKhach hang khac nhau: Dich vu, tur
nhan, cdng ty, nhom va cc 6 chiic...
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ASChddvwmmgténes )

Gidi thieu mot so dich vu tren neén NGN cua VNPT

CAC DICH VU THOAI

Dich hoai VolP tra trudc 1719
ll Tll_ e 1

CAC DICH VU PA PHUONG TIEN

i oy
e

VoD (Video on Demand

CAC DICH VU DU LIEU
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2.1. Lwa chon ngon ngly
2.2. Nhén dang sb goi
2.3. Nhén mi cd nhin PIN va kiém tra
(valid, blocked, in used, no credit)

2.4. Két thiic viéc nhan dang — thué bao
nghe thdy dm méri quay sb

Dich vu 1719

1. 1719 L <CN> Announcement
B number (PSTHN routing)
2. 1719 L <CN> Announcement
# B number (IP Routing)

Destination
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5.2 Dich vy Video i gian thy IPTV/VoD )

TViNVideo Viewing
Sources Points

IPTV Receiver H

o Wall

Video on Demand Server .
(VoD Server)
Holds library of video content.
---— - A0 \

Access 1o library
of content from

5 PCsand TVs

IPTV Receiver

Plasma and LCD
Screens
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Business
Partner

Remote
Office

Regional
Office

Home
Office

Mobile
Worker
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254 Dich vy tich hop kénh vién thong rén mang truyén hinh cip (CATV))

Customer Premises

.
v i\i’c

POTS Phooe

SUN-GT80148S, 248,
34S ONU

Remote Office

SUN-GT8700S
Multiplexed CATV
Fiber Optic Ethernet Switch

—@)— Single-mode Fiber
s Cat-5 Cable
— _Coaxial Cable
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455 Dich v e tuyln (Online Seviees) )

> LA dich vu tw van, mua ban, tim kiém... truc tiép qua mang
Internet.
» Nouwoi s dung la nguwoi truy cdp vao Internet co kha nang chi
tra qua mang hodc tai khoan
> Vidu:

v' Dich vu tin tirc thoi su

v’ Dich vu tin thu

v' Dich vu tap chi dién tr

v’ Dich vu Sach dién wr

v' Dich vu thiwong mai dién tir
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456 Cic dich vy gid wiginting (VAS) )

» VAS trén mang dién thoai c6 dinh
v' Chuyén cudc goi tam thoi
v’ Quay so tat
v’ Nhdn dang cudc goi ¢o muc dich xdu
v’ Bado thire tw dong
v Théng bdo thué bao ving nha
v Théng bdo c6 cudc goi dén khi dang dam thoai
v’ Dién thoai hoi nghi
v' Gidi han cuéc goi dwong dai
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456 Cic dich vy gid wiginting (VAS) )

» VAS trén mang dién thoai di dong
v’ Tin nhan ngan
v’ Hop thwe thoai
v Fax va truyén so liéu
v WAP
v' Chuyén tiép cudc goi
v' Chuyén vung trong nudc va quoc té
v’ Bado thirc
» VAS trén mang Internet
v' Thu dién tur
v’ Hop thwe thoai

v’ Truy cdp dir liéu va thong tin trén mang
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4.5.7 Thong tin ca nhan toan cau )

> Cac dich vu vién thong déu dwoc ding ky thong qua mét sé may
thué bao dau cudi xac dinh 2 khi nguwoi sir dung di chuyén dén mot
dia diem mdi sé phai dang Ky lai dich vu dang swr dung o dia diém cii
> Trong dich vu thdng tin c& nhan, moi khach hang c6 mdt nhdn
dang cé& nhan fwong img véi CAc dich vu da dang kY va coO thé sir
dung & bat ky thiét bi dau cudi NAo

> Dich vu vién thdng gan truc tiép véi nguoi sir dung thong qua 1D
duy nhat

> Dich vu théng tin ca nhan yéu cdau |D mdi ca nhan dwoc chdp
nhdn Va thong nhat trén pham Vi t0an thé gici





