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truy€n thong khong day
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Gi0i thi€u chung

[0 Mang khong diy sU dung truy€n khong diy d€ truy€n tin
B  Truyén séng radio 13 dang chi phoOi cUa truy€n khong day
B Cong nghé radio c6 lich sU trén mOt thé ky

[J Séng dién tur
B Cdc nha khoa hQc phit hi€n ra séng di€n tU c6 thé truyén trong

mo1 truOng chan khong

B Bao gbm céc hat

[J Bdn chat cUa truyén khong day dnh hudng dén thi€t ké
hé thOng va mang khong day
B Tj1€ 10i bit cao so vOi truy€n c6 diy (103 <> 1019

B Nguyén nhan do nhi€u trong khong khi, cdc chudng ngai vat, su
lan truy€n theo nhiéu duOng, va giao thoa




Gi0i thi€u chung

[J Ban quyén st dung séng dién tUr
B (Cic hé thOng st dung cung dai séng dan dén giao thoa
B Ap ddt ban quyén lam cho viéc st dung séng trd nén phUc tap
[0 Céc hé thOng can dugc thi€t ké dé chOng 1ai sU thi€u
thOn duOng truyén khong day
[0 Khdi ni€ém ngin t0 ong dan dén su st dung séng c6 hi€u
qu




Pho dién tu
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Céc dién tU khi chuyén d0ng tao ra séng dién tU lan

truy€n trong khong gian (tham chi trong chan khong)

James Clerk Maxwell (Anh) du dodn séng di€n tU ndm

1865 va Heinrich Hertz quan sat duQc nam 1887

SUr dung dng ten c6 th€ truy€n va bat séng di€n tU truyén

qua khong gian

Céc tinh chat cUa séng dién tur

B TOcdd rung cdc dién tU x4c dinh tan sO cla song f (sO luong
cc dao dOng cUa séng trong mOt gidy), do bang hertz

B Budc song (khodng céch gilra hai di€m cao nhat hodc thap nhat
lién ti&p) A

B Bién dO chiu cao cla di€ém cuc dén truc bi€u di€n cuOng dd
song




Pho dién tu
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c: hang s0, tOc d0 cla 4nh sing

[0 Biét f bi€t dugc A

[0 Neéu A tinh bang mét, f tinh bang MHz, Af ~ 300 (f = 100 MHz, A ~
3m; f = 1000 MHz, A =~ 0.3m)

[0 TOc dO truyén trong cdc chat liéu khac gidm di




Céc dai tan va ddc tinh cla ching
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[0 PhO dién tir dudc phan chia thanh mOt sO dai tan

Phan séng radio, séng cUc ngan, séng hOng ngoai, 4nh sang cla ph6 déu
dugc dung trong truyén thong bang cach di€u bién

Tia cUc tim, tia X, tia gamma tham chi con tOt hon cho truyén thong do
cé tan sO cao, nhung khé tao ra va diéu bién




Céc dai tan va ddc tinh cla ching
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L] Tén cUa cdc dai tan dua trén budc séng cUa chiing
B LF, MF, HF: Low, Medium, High Frequency
B LFc6budc séng tUr 1 dén 3 km (30 dén 300 kHz)

B VHF, UHF, SHF, EHF, THF: Very, Ultra, Super, Extremely,
Tremendously High Frequency




Céc dai tan va ddc tinh cla ching

[0 Moi ddi tan déu nhU nhau trong truy€n thong?

D4i tan cao hon c6 bing thdng 16n hon

Tuy nhién ddi tan sau viing 4nh sdng hi€m khi dugc st dung trong
truy€n thong do chiing khé di€u bi€n va nguy hi€m

Tin hi€u c6 tan sO cao chiu su suy y€u nhi€u hon, c6 tdm ngan hon va
dé bi chan lai b&i cdc chuGng ngai vat trén duOng di




Truyén séng radio

[1 Séng radio dugc s dung nhiéu trong truy€n thoéng do céc
dac tinh:
B Deé tao séng
B  Dichuyén qua khodng cich xa
B Deé dang xuyén qua cic toa nha
B  Ditheo moi hudng tU nguOn phit
[0 Nhugc diém
B  Giao thoa gi(ta cdc nguGi diing
B Biing thong thap




Truyén séng radio

[0 Trong dai tan VLF, LF, MF
B Song radio di theo mat dat

[l Trong dai tan HF, VHF
B Séng bat 1ai mat dat khi gdp tang di€n ly
B (6 thé sU dung cho khodng céch xa
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Truy€n séng cUc ngan hay séng viba

[0 Céc tinh chat cla séng cUc ngan
B S6ng di chuyén theo dudng thang
B Tap trung ning lUgng vao mOt chum nho st dung dng ten
parabola cho ti 1€ signal-to-noise cao
B Khong xuyén qua cic toa nha dé dang
B Song c6 thé bi khiic x@, do d6 d€n cham hon va c6 thé khU tin
hi€u
B Séng c6 tan sO khodng 4 GHz bi hap thu bdi nudc mua
0 Séng cuc ngan dudc st dung cho truy€n thdng duOng dai
truGc khi ¢ cdp quang: dién thoai cO dinh, dién thoai di
dbng, TV
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Séng hOng ngoai va milimet
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Séng hOng ngoai va milimet dugc s dung nhiéu cho
truy€n thdng tam ngan

Truyén theo duOng thang, ré va dé tao, nhung khéng di
qua duQc cdc vat ran

Bdo mat trong hé thOng hdng ngoai don gidn hon trong
hé thOng radio

Khong phdi c¢6 bdn quyén sU dung séng hOng ngoai




Su qui dinh vé st dung pho

[0 Su st dung phO can dudc qui dinh do:
B Moi truOng khong day duQc dung chung
B Sy giao thoa gilta cdc hé thOng can phadi dugc gidi han

[0 Su qui dinh dugc thuc hién do céc tO chlc trong nuGc va
gan day 1a su hop tic qulc té

T6 chlc chiu trach nhiém toan cdu 1a International
Telecommunications Union (ITU)

ITU dua ra cac hudng dan vé cic phan phO nao cé thé dugc sUr
dung bdi nhing Ung dung nao

ITU hang nim t6 chlUc hbi nghi World Radio-communication
Conference (WRC)




Su qui dinh vé st dung pho

[0 C4c tO chic trong nudc qui dinh su st dung phO cho céc
nha khai thac dich vu
[ bay la van dé c6 tinh chat chinh tri va x4 h0i nam bén ngoai van

dé cong nghé

B Chinh sdch cla céc tO chlc khic nhau tuy theo tUng nuGc

(1 Hién tai c6 ba phuong phap cdp ban quyén st dung pho
B Dauthau
B  Chon ngdu nhién
B DPaugid

[0 ITU danh riéng mOt s6 phan pho cho st dung khong can
bdn quyén: 2.4 GHz (WLAN, PAN), 900 MHz va 5GHz
tai My va Canada




Su qui dinh vé st dung pho

[0 Pau thau
B Céc cong ty muOn trd thanh nha khai théc dich vu viét cdc ban dé
xuat
B (Co quan cUa chinh phU ddnh gid va chon ra dé xuat nao phuc vy
cho nhu cau cUa cong chiing nhi€u nhat
B Nhuoc di€m:
[0 Khoéng cong bang, c6 su thién vi
0 Lam chdm tré viéc trién khai dich vu
B Cdc nudc G chau Au st dung phuong phép nay d€ cép ban
quyén sU dung pho cho cic dich vu 3G
[J Chon ngau nhién
B (Cic nha khai thac dich vu tham gia quay s6 x0




Su qui dinh vé st dung pho

B Nhugc di€m
[0 Quyén 10i cla cong ching khong duQc quan tim
[0 Dan dén hién tuong dau co
[ Pau gid
B (C4c cong ty quan tAm tham gia ban dau gid
B Nhugc di€ém
L Gia dich vu cho nguGi st dung cao
[0 Céc cong ty c6 thé€ bi phd san
®  DP3u gid cho ban quyén s dung pho cho 3G tai Anh thu dugc 40
ti $
0 Phuong phéap k€t hgp gilra ddu thau va dau gia




C4c dac tinh va mo hinh truyén khong day

[0 Kho6i luong thong tin c6 thé dugc chuy€n qua moOt kénh
khong c6 nhi€u, cong thUc Shannon

W  Hlog, 1 %

L Trong dé6
B W: Gidi han trén cla tOc d0 bit
® H: Bing thong cUa kénh
B S: Ning luong cUa tin hi€u (signal)
B N: Ning lugng cUa nhi€u (thermal noise)
B S/N: ty 1€ signal-to-noise
L1 W: tOc db bit cuc dai clla mOt kénh cUla mdi truOng truyén

dan bat ky theo 1y thuy€t thong tin



C4c dac tinh va mo hinh truyén khong day

TOc do bit dat dugc trén cac kénh khong day thirc su thap
hon nhiéu do:
B Nhiéuyéu tlél cla sU suy y€u trén cdc kénh khong diy giy ra 10i

lam gidm t6c dd bit

B Cic yéu tO nay do tinh chat vat 1y cla truy€n séng

Free space path loss

Doppler Shift

SU phan xa cla séng

SU tdn xa cUa song

Su nhiéu xa cUa séng

Ooooaod
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C4c dac tinh va mo hinh truyén khong day

L] Free space path loss

B Susuy yéu cUa tin hi€u do khodng c4ch gilta mdy phat va mdy thu
L0 Doppler Shift

B Do sudi dOng cUa tram

B Tan sO cla tin hi€u thu khong gidng v&i tin hi€u phat

®  Trong hinh bén canh, nguOn séng di chuyén sang trdi. Tan sO bén trdi cao
hon va bén phai thap hOn




C4c dac tinh va mo hinh truyén khong day

[0 Suphdnxa

B Su thay d6i hudng cla séng khi gdp mOt moi truOng khic va trd 1ai moi
trOng ban dau

[0 Sutin xa
B X3y rakhi tin hi€u gap chudng ngai vat
B Ning lugng cUa tin hiu bi tdn ra nhi€u huéng va rat khé phan dodn

Transmitter




C4c dac tinh va mo hinh truyén khong day

0 Sy nhiéu xa
B X3y ra khi séng di€n tU gdp chudng gai vat khong th€ xuyén qua
B S6ng hinh thanh phia sau chuGng ngai vat
B Ning lugng cUa séng gidm di so v&i ban dau
] ML,!'C d0 nhi€u xa phu thuOc vao tan sO cla tin hi€u, UHF va séng cuc
ngan can c6 LOS (Light Of Sight) d€ bdo ddm cudng d0 cUa séng

Transmitter




C4c dac tinh va mo hinh truyén khong day

[J Su truyén da dudng

Tin hiéu dOi 1ai do di theo nhi€u dudng va chi€u dai dudng di
khac nhau

Dan dén su thay dGi cUa tin hi€u thu
C6 thé khU tin hiéu thu

0 DO cing tré cla kénh

Khodng th0i gian gilra tin hi€u thu du tién va tin hiéu d0i lai
cuQi cling

[J InterSymbol Interference (ISI) - SU giao thoa gilra ky hi€u

Su xudt hién ning lugng cla ky hi€u trudc trong thOi gian tdch
séng mOt ky hi€u
PO cing tré cla kénh tuong duong véi thdi gian tach séng ky

hiéu



Truyén sO li€u kY thuat tuong tu va kY thuat s6
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[0 Thong diép truyén gilra nguOn va dich cé thé 13 tuong tU hodc s
[0 Tin hi€u c6 th€ 1a tvong tu hodc sO




Truyén sO liéu kY thuat tuong tu va kY thuat s6

1
[J Su khéc nhau gilta cdc hé thOng ngay nay va truGc day 1a
ky thudt truy€n sO liéu
B KV thuadt tuong tU cho cdc hé thOng chi cé ti€ng néi
B KV thudt sO cho cdc hé thOng truyén sO 1i€u, vi du nhU truyén
file
[0 Céc uu di€m cUa kY thuat s6 so v3i tuong tu
®  Tinh tin cay
0 Bi€u dién d{r liéu dudi dang sO 1am ting khd niing chju nhi€u
[0 C6 th€ st dung cic thudt toan phat hién va sta 10i
B S(rdung phO hi€u qud
O [t 10i xudt hién
O Nén dirliéu

B Bdomat
O Ap dung ma hod d{r liéu s6



Céc kY thuat di€u bién cho c4c hé thOng khong day

|
[1 Piéu bi€n (di€u ché) 1a kY thudt bi€n sO li€u thanh séng
dién tU d€ gUi qua kénh khong day
[J Thay d6i thuOc tinh cUa séng radio hay con g0i 13 séng
mang c6 tan sO cUa kénh khong day
LI Cic kY thuat di€u bién dugc chia 1am hai loai
B Tuong tu
SO




biéu bién tuong tu

[1 Piéu bi€n bién d6 (AM — Amplitude Modulation)
B SU dung trong phat thanh radio

s(t) = (1 + x(t))cos(2mft)
B  Trong do:
L] x(t): tin hi€u chra thong tin
LI c(t): séng mang, c(t) = cos(2mft)
L1 s(t): tin hiéu da qua di€u bién
L] f:tan sO cla séng mang




biéu bién tuong tu

1+ Amplitude

Time




biéu bién tuong tu

[0 Trong truGng hop ti 1& n cUa bién dO cuc dai cUa tin hi€u mang

thong tin x(t) vOi bién d0 cUc dai cla séng mang c(t) > 1, khong thé
dung AM
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biéu bién tuong tu

[0 Piéu bién tan sO (FM — Frequency Modulation)
B Bién dGi tan sO cla séng mang thay vi bién d0
B Kh3 ning chiu nhi€u t6t hon AM
B FM duodc st dung trong AMPS

s(t) A cos(2 f) tX(t)dt

LA (L AN A A
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Diéu bién sO

(] Chuyén diy bit thanh dang séng lién tuc
[J Ciing nhu di€u bién tuong tu, di€u bién sO bi€n dOi
thuQc tinh cUa s6ng mang
[J C4c kY thuat di€u bién sO phO bién la:
B Amplitude Shift Keying (ASK)
B  Frequency Shift Keying (FSK): hai mUc va 4 mUc
B Phase Shift Keying (PSK) va c4c bi€n thé




Amplitude Shift Keying (ASK)

0 Bit I dugc bi€u dién bang su 1 :
c6 mat cUa séng mang, bit 0 -
khong c6 song mang - ;

% {ﬂcm{inﬁl for binary |
st =

(O for binary ()

L Trong d6
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B A:bién d0 cUa s6ng mang
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Frequency Shift Keying (FSK)

O Bit 1 duge bi€u dién bdi su ¢4
mat cUa song mang c6 tan sO

f+k bit0O-tanso f—k, k:
offset

{ﬂmﬁ{ln{_f' + k)). for binary |
s(1) = -
Acos(2m( f — k)t), for binary 0

[0 Con dugc goi 1a binary FSK
(BFSK)




Frequency Shift Keying (FSK)

[0 Four-level FSK

[ Acos(2ar(f + 2k)t), for binary 10

Acos(2a(f + k)t),  for binary 11
s(t) = A -
Acos(2m(f — k)t).  for binary 01

| Acos(2ar(f — 2k)t), for binary 00

L Truyén dugc 2 bit cho mét 1an thay tan sO: tOc dd bit ting gap doi
tOc d0 bOt (baud rate). Trong d6 tOc d0 bot dugc dinh nghia la s6 1an
thay d6i thuOc tinh cUa s6ng mang trong mOt don vi thdi gian

[0 BFSK va four-level FSK dugc st dung trong 802.11 WLAN




Phase Shift Keying (PSK)

O Bit 0 dugc bi€u dién bBi su ¢
mat cUa s6ng mang, bit 1 - su e -
c6 mat cUa song mang v3i su ﬂ/\
V!
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Acos(2ft), for binary 0

[0 Con dugc goi la binary PSK
(BPSK)




Phase Shift Keying (PSK)

[0 Quadrate (four-level) PSK (QPSK) sU dung 4 pha 1éch nhau /2

radian
(. . _
Acos| 2ot + —)~ for binary 10
\ 4
S 3 o
Acos| 2mft + — ], for binary 11
) \ 4
5(f) = 1
(. . A L
Acos| 2oft + — ], for binary 01
o 4 ) :
f Tar o
Acos| 2mft + — |, for binary ()
\ 4 )

[0 QPSK va céc ki€u di€u bi€n 5 mUc khac thich hop cho méi truGng di
dbng




Céc bién thé cla PSK

[l Differential PSK (DPSK)
B Bit | dudc bi€u dién bdi su thay ddi pha cla séng mang tuong
doi v6i pha cla ky hiéu trudc
B Bit 0 dugc bi€u dién bdi su gilf nguyén pha clla séng mang so
v@i ky hi€u trudc




Céc bién thé cla PSK

0  n/4-shifted PSK B Vidu 101001

B M3 hod cdp 2 bit bang cich
thay d0i pha cUa séng mang

tuong doi véi pha cla cla /’f“ﬁ”m Prase Shj}{ ’#H\
cap 2 bit trudc « { \ )
B Ludn c6 su thay dOi pha gia |t e shiﬁ\\_‘ _ ‘4./ 10 \\/ A
hai cap lién ti€p F-n/a phase shift o1
Pair of bits Phase change
00 4
01 Swid
10 -4
11 -5w'4




Céc bién thé clla PSK

0 Quadrate Amplitude Modulation

(QAM)
B Bién d0i ca bién d0 va pha cla
song mang @ oo
B M3 ho4 st dung 4 pha khic nhau
v0i hai gid tri cUa bién dd cho 3
bit trén mOt 1an 18y mau (tOc d0 @ o
bit = 3 x tOc db bot) i o 000 oo
B Vi cac ki€u QAM khic nhau, o—o o—6
tap hop cla céc t6 hop dugc goi
la mau chom sao
OO0  Céc ki€u QAM mUc cao hon: 16- @
QAM, 64-QAM

O Céc ki€u QAM mUc cao hon ting
tOc d bit nhung nhan cdm hon
vOi nhi€u




Pa truy nhap trong cdc hé thOng khong day

[J C4c noOt trong mang khong day chia s&€ mOt mdi truOng
truy€n dan chung cho viéc truyén tin hi€u
[ Céc giao thUc MAC (Multiple Access Protocol)
B Lacdc thuat todn xdc dinh cch th(c chia s€ mdi truOng truy€n
dan khong day gilra cic nOt tham gia
B  Pudgc chia thanh 3 loai
[0 Gan cO dinh: vi du TDMA, FDMA
0 Truy nhdp ngau nhién: ALOHA, CSMA/CA
[l Gén theo nhu cau: thim do (polling)




Frequency Division Multiple Access (FDMA)

O

O

FDMA chia phO thanh céc bing nhd va cdp phat moi bing (kénh) cho mot
ngUo1 dung

Trong céc hé thOng di dOng, vi€c cap phat kénh thuc hién theo cdp

B MOt kénh cho 1uu lugng tU BS dén ngudi ding, mOt kénh theo chi€u ngugc 1ai

B Tan s6 clakénh chi€u xubng cao hon kénh chiéu 1én d€ gidm tiéu hao ning
luQgng phia ngu'oi dung

Hai van dé cla FDMA
B Kénh chi€u xuOng va chi€u 1én c6 bing thong nhu nhau
B Nhiéu gilra cdc kénh néu khong c6 bing gic
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Time Division Multiple Access (TDMA)

[0 TDMA chia mOt bing tan
thanh nhiéu khe thdi gian

N khe, chd N-1 khe cho 1an
truyén ti€p theo

Kénh hudng xudng va huéng
1én c6 thé duoc thuc hién
theo FDD-TDMA hodc TDD-
TDMA

0  Yé&u diém cla TDMA

Van dé dong b0 trong
TDMA

S’ dung thOi gian gdc
Ting tOng tdi (overhead) n€u
khe thOi gian qud ngan

Available Bandwidth
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Time Division Multiple Access (TDMA)

[0 Céc ki€u TDMA dbng
B Binder
[ Gid st sO ngudi s dung it hon sO khe

[0 MoOi ngudi dung dugc cap mot khe goi 1a khe ch( va canh tranh
trong cac khe con 1ai s&r dung ALOHA

[0 Cdc nguoi st dung khdc ciing c6 thé ding khe chU
B Crowther
[0 Moi ngu0i dung canh tranh khe thdi gian ding ALOHA

O Khi bat dugc mOt khe ngudi dung c6 thé s dung né trong khudng
TDMA tiép theo

B Roberts
[0 S dung mOt khe dac biét (khe ding ky)

0 MOi ngudi dung gUi di mOt yéu cau ding ky vao mOt khe ngau
nhién

. 1



Code Division Multiple Access (CDMA)

O
O
O

Hoat dOng theo nguyén tac khic han vGi FDMA va TDMA

bugc ddc ta trong tiéu chudn International Standard IS-95

CDMA cho phép mOi ngu0i dung s dung toan b0 phO va st dung 1y

thuy€t ma héa (coding theory) va cho rang cdc tin hi€u dugc cOng

tuy€n tinh

Chip

B MOi bit thdi gian dugc chia thanh m khodng thdi gian nhd hon goi 1a
chip

B MOoi tram dugc gan mOt chip duy nhat m bit goi 1a day chip (Vi du
00011011)

B Tat cd cic day chip c6 dac di?vm,,lé trUc giao tUng cap

S T m ST O
m;




Code Division Multiple Access (CDMA)

O

O

Hiéu qua s’ dung bing thong

cao hOn

Yéu diém

B MduUc db dién ning cUa moi
ngUOi dung phdi nhU nhau

B  DOng b hod gilta mdy phat
va mdy thu s dung tin hi€u
hoa ti€éu

oo
cooo
-k -k O O
oo =-o
[ I
O = o =
fom RS
—_ o =
[ B e R

(a)
Six examples:

-—1- C
-11- B+C
10-— A+B
101- A+B+C

A =111 41 41 =141 +1)
Bi{=1-1+1-1+414+14+1<1)
Cof=1+1 =141 +1 41 -1-1) -
D: (=1 +1 =1 =1 =11 +1 -1}

(b)

Si=(-1+1=1+1+1 +1-1-1)
Sp=(-2 0 0 04242 0-2)
S3={0 0-2+42 0-2 0+2)
Sy=(—1+1-343 +1 =1 =141}

1111 A+B+C+D  Sz=(4 0-2 0+2 0+2-2)
1101 A+B+C+D Sg=(-2-2 0-2 0-2+4 0)

(c)

SieC=(1+1+1 41 +1 41 41 +1))8=1
S;eC=(2+0+0+0+2 +2 +0 +2)/8 =1
S5;+C=(0+0+2+2+0 2+0-2)/8=0
S C={1+1 343 +1 =1 +1 1B =1
Sge C= (4 +0 42 +0 42 +0 -2 +2)/8 =1
Sge C = (2240 —2 +0 —2 —4 +0)/8 =1

(d)




ALOHA - Carrier Sense Multiple Access (CSMA)

[0 ALOHA thuan tuy
B Khi mOt may c6 géi tin truy€n, mdy d6 truy€én ngay lap tUc
B Néu xdy ra hién tugng xung dot, khung bi hdng va loai
B Ning suat clUa ALOHA: d€ géi tin dén dugc dich can

00 Khong c6 1an truyén nao khdc bat dau trong khung thdi gian tU khi bat dau
truyén

[0 Khéng c6 1an truyén nao dang dién ra
B Uu di€m chinh la su don gidn
[0 CSMA hiéu qua hon ALOHA
B Nghe duOng truyén va tri hodn
B Céc bién thé clla CSMA

[ P-Persistent CSMA: chd cho 1an truy€n nghe dugc két thic va truy€n vGi xdc
suat p

[0  Non-persistent CSMA: tri hodn va truy€n sau mOt khodng thoi gian ngau
nhién




ALOHA - Carrier Sense Multiple Access (CSMA)

® It xung d6t hon ALOHA
B  Thuadt todn tam lui cap mi

[0 CSMA-Collision Avoidance (CSMA-CA) 1a giao thUc cén
ban cUa 802.11




Céc giao thUc thdm do

[0 Tap trung hod
B BS c6 trach nhi€ém thim do cdc mdy tram
B GUi mOt géi tin di€u khi€n nhd thdng bdo dugc truyén

Céc mdy lan lugt dugc thim do

[J Random Address Polling (RAP)

M4y tram goi 14 tich cuc khi c6 géi tin d€ truyén

ThOi kY ganh dua d€ thong bio vé du dinh truyén cic géi tin
C6 nhi€u chu trinh tham do

Céc tram gap xung dOt chO dén chu trinh ti€p theo

C4c tram tich cuc mdi khong ganh dua v&i cdc tram xung dot
Thong di€p READY gilr cac tram mdi tich cuc vao ganh dua




Céc giao thUc thdm do

B (Cic giai doan
[l Giai doan m&i ganh dua: BS truyén thong di€p READY
[J Giai doan ganh dua

B Ci4c n6t tich cuc phat sinh mOt sO ngdu nhién va truyén dén BS st dung
CDMA (q lan)

®  Giai doan ganh dua c6 th€ 1ap L 1an

[0 Giai doan thim do

[0 BS gl positive acknowledgement (PACK) néu nhan dugc géi tin va
nOt phdi chd dén chu trinh thim do ti€p theo n€u nhan dugc
nagative acknowledgement (NACK)




Khai niém té bao

00 Sudung hiéu qud phb
[0 Kién tric cla mang t€ bao

Mobile terminal
Base station (BS)

Mobile Switching Center
(MSC)

Home Location Register
(HLR) va Visitor Location
Register (VLR): CSDL trong
MSC

MSC 1

N

(55 ] - [os]

Gl 1 Cell 2
il =
g

M3C N

Cell M-1 Call M
=
|




Khai niém té bao

[0 Cdc kénh
B  Kénh quang b4
B Keénh phan trang: thong bdo
vé culc goi dén
B Kénh truy nhdp ngdu nhién:
diing cho cuOc goi
0  Khai niém t€ bao
B  Dinglaitan sO
B CumcO3

B Gidm giao thoa gi(ra cic té
bao

Channel reuse
digtanca




Khai niém té bao

[0 FDMA, TDMA, CDMA dung cho tich riéng cdc t€ bao
[0 Microcell

B (C4c té€ bao nhd hon do nhu cau luu lugng ting
B T4ch té bao 16n hon
B Multilayer Cellular Network

L1 Picocell: khu vuc rat hep nhu trong mOt tdoa nha

[J Fixed Channel Allocation

B  Borrowing channel allocation (BCA): Mugn tan sO cUa t€ bao tai
nhe

B  Dynamic channel allocation (DCA): MSC cap cdc tan sO cho BS
dua trén tai hi€n tai cUa té bao




Van dé di dOng: dinh vi va chuyén
2120

[0 Chuong 4




Ché d0 mach va goéi

L1 Switch network
0 Chuyé&n mach
B Theo mOt dudng duy nhat
B GOm céc thU tuc
L Kién 1ap mach: yéu cau ki€n
lap mach
O Truyén drliéu

[0 Ngat mach: gidi phéng tai
nguyén

B Khong phit hgp cho truyén dit
liéu
[0 Chuyén g6i
B (Ci4c géi tin nhO di theo nhi€u
duong khac nhau
B Thé hé 4 (4G)




Céc tang mang

[0 Tang phién

B Song cdng, ban song cong

B  Pong bd néu ngling hoat .I Mp"famn I
dOng: st dung checkpoint [ Presentation ]
[0 Tang trinh dién .[ ST
B Pinh dang d{ li€u truy€n @ :
B Thuc hién mat mi hoé va nén .' T“f‘"‘"” |
dCI' lléu [ Metwork I
L1 Protocol Data Unit (PDU) .I DEE —
o i
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