Chuong 6: Mang khong day va di dong

Kién thuc nén:

1 sb thué bao dién thoai di dong bay gio dd vuot
qua s6 lrong thué bao dien thoai c6 dinhl

1 mang mdy tinh: MTTX, mdy tinh ban tay, PDA,
cho phép truy cap Internet bat ctr ldc ndo

0 hai thtr thdch quan trong (nhung khdac biét)
0 khong day: lién lac qua lién két qua lién két khéng ddy

0 di dong: xt |i van & ngusi ding thay doi diem truy cap
vdo mang lién tuc
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Chuong 6: Muc luc

6.1 Gisi thiéu

Khong day
0 6.2 Lién két khdng day, cdc tinh chat
1 CDMA
1 6.3 TEEE 802.11 LAN khong day ("wi-fi")

1 6.4 Truy cap Internet Di dong
0 cau tric
7 chuan (vd: GSM)
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Cdc thanh phan cia mot mang khdng day

(P02

o - mdy khong day
& Cg 7 MTXT,PDA, DT IP
A 0 chay cdc ¢/d
“r \ 10 ¢6 thé c6 dinh hoic di
: dong
ha tang o khéng ddy khdng dong
mang hghia vaéi di dong

«& 5
87 5
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Cdc thanh phan cia mot mang khdng day

- tram khong dﬁy—‘—

€@ 0 thdng thuong két noi
& vao mang di day
= A 0 chuyen tiép - chiu
y \ trach nhiém giri cdc
goi tin gitra cdc may
ha tang trong mang di ddy va
mang mang khong ddy trong
‘@@ pham vi" cua no
(@2
g 0 vi du: thdp di dong,
. K O di fgr\:gruy cap

g \V J ~anp &
g @ /

« 5
85 5
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Cdc thanh phan cia mot mang khdng day

@M

&M ‘.
&

&
« rv g/
(@2

@y

&g

- lién két ko ddy — (€70 —
0 duoc ding dé két noi

t/bi di déng toi tram
ko day

1 ¢6 thé dung nhu lién
két xuong song

ha tang [ gigo thuc da truy cap
mang d|eu ph0| su truy cap
vao lién két

7 van toc dir liéu, khoang
cdch truyén tai khac

~ nhad
N
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Tbc do dir lieu (Mbps)

Bang dic tinh cta cdc chuan lién két khong

200

54

o
N N

.384
.056

4

802.11a,9
_

802.11b

trong nha
10-30m

& day pho bién

- - \

802.11a,g point-to-point dir liéu

802.16 (WiMAX)

/
UMTS/WCDMA-HSPDA, CDMA2000-1xEVDO 3G di déng
nang cao

UMTS/WCDMA, CDMA2000 3G
L L .

1S-95, CDMA, GSM 2G
ngoai troi ngoai troi ngoai troi
50-200m pham vi hep  pham vi rong
200m -4 Km 5Km — 20 Km
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Cdc thdnh phan cia mot mang khéng day

- ché d6 co s¢ ha tang ——

(infrastructure mode)

0 tram ko day két noi
t/bi di dong vao mang
co day

0 TBDD thay doi tram

két noi

6: Wireless and Mobile Networks  6-8



Céc thanh phan cia mot mang khong day

- ché d6 ad-hoc

0 khong c6 tram ko day

0 cdc not chi cé the gti
cho cac not khdc
trong pham vi bao phu

0 cdc not tu 16 chuc
thanh mot mang: dinh
tuyén gitta ching véi
nhau
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Phan loai mang khong day

mot hop nhiéu hop
mdy ket noi tei mdy c6 thé phai chuyén
co s& ha tang tram ko day (WiFi, tiép théng qua vai nét
(e.g., APs) WiMAX, di dong) | khdng ddy dé két néi toi
ma cé két noi toi mang Internet:
mang Internet mang Kieu heci

ko c6 tram ko day, ko
cé két noi t6i Internet.
Cé thé phai chuyén tiép
dé 16i duoc mot not
khdng day cé san
MANET, VANET

khéng khong cé tram ko day,
cosohating | khong cé két néi toi
Internet (Bluetooth,
mang ad-hoc)
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Dic dieém cua lién ket ko day (1)

Su khdc biét so voi lién két ¢ day ...

0 cuong do tin hiéu bi giam: tin hiéu radio suy giam
khi no truyén qua vat chat

0 nhiéu boji cdc nguon khdc: nhitng tan s6 mang ko
day chuan (vd, 2.4 GHz) duoc chia s¢ boi nhiing
t/bi khac (vd: d/thoai);

0 su lan truyén qua nhieu doan duong: tin hiéu
radio phan xa cac doi tfuong tren mat dat, di dén
dich & nhitng t/gian hoi chenh léch

.. Thuc hién lién lac qua (Yham chi la diem-t¢i-dicm)
lien két khong day "kho" hon nhiéu
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Dic diém cua lién ket ko day (2)

0 SNR(Signal to noise ratio): ti 10% S
Y, . A X N
so tin hiéu/nhiéu 02 N \
7 SNR cang lén - cang dé d¢é \ \
tdch tin hiéu ra tu nhiéu 10° \ g
0 sw thoa hiep SNR vs BER(Bit % 10+ \
error ratio) = \ \
. P 10
0 cung mot tang vit ly: tang \ |
cuong do -> tang SNR->giam 10 \
BER | :
, 107 .
0 cung mot SNR: Ki thuat bien 10 20 30 40
diéu voi téc do bit cao hon SNR(@E)
s c6 BERcaohon .. OAM256 (8 Mbps)

+ SNR ¢é thé thay doi do di
dong: tu dong thich nghi
tang vat Iy (K thuat md dun —— BPSK (1 Mbps)
héa, toc do)

— — - QAM16 (4 Mbps)
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Tinh chat mang khong day
Nhiéu ngudi giri va nhan khdng day sé gdy ra nhiing van
dé khdc (hgodi viéc quan ly da truy cap):
@2 @2 @2

o & e

N

——

cudng do tin cuong odo tin
hiéd caa A hiéu cua C
— ]

space

Van dé mdy an

7 B, A nghe thiy nhau Su suy giam tin hiéu:

0 B, C nghe thiy nhau 0 B, A nghe thay nhau

1 A, C khéng thé nghe thiy nhau U B. C nghe thay nhau

cé nghia A, C khdng biét vé su 0 A, Cko the 9“9"‘3 ThéY nhau,
giao thoa cua ching tai B giao thoa xdy ra ¢ B
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Da truy cip phan chia theo ma(CDMA)

[ dung trong vai chuan kénh khdng day quang bd (di
dong, vé tinh, etc)

0 moi n/dung dugc gan mot "md” doc nhat;

0 tat ca n/dung chia s¢ cung tan s6, nhung moi n/dung
co mot so rieng (ma) dé chuyén ma du li¢u;

0 tin hidu da chuyen ma'= (di liéu goc) X (md so)

0 dich ma: tich trong (inner-product) cia tin hi¢u dd
chuyén md va s6 ma

0 cho phép nhiéu nguoi dung “cung ton tai” va truyen
tai cung ldc véi sy giao thoa nhd nhat (néu cac s6 md
la "truc giao")
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CDMA Chuyén md/Dich md

bit
.. dirliéu
ng/gui
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CDMA: sy giao thoa giita 2 ng/dung
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Chapter 6 outline

6.1 Gigi thiéu

Khong day
1 6.2 Lién két khdng day, cdc tinh chat
0 CDMA
1 6.3 IEEE 802.11 LAN khong day (“wi-fi")

1 6.4 Truy cap Internet Di dong
0 cau trdc
0 chuan (vd: GSM)
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LAN khéng dayIEEE 802.11

0 802.11b 0 802.11a
0 dai tan s6 tu do 2.4-5 GHz 0 dAéi 5-§ GHz
0 tbc do 1&n t6i 11 Mbps 0 1en t6i 54 Mbps
0 802.11g
0 dai 2.4-5 GHz

0 |én t6i 54 Mbps

0 802.11n: nhiéu dng-ten
0 dai 2.4-5 GHz
0 lén t6i 200 Mbps

0 tat ca déu dung CSMA/CA cho da truy cap
0 tat ca déu cé phién ban ha tang va ad-hoc

6: Wireless and Mobile Networks 6-18



Kién trdc LAN 802 11

0 cdc may ko day lién lac voi

cdac tram co sé
0 ftram co so = diém truy
cap (AP)

O BQ’ dich vu can bén’(BSS) (
“té tgdo") trong ché d6 co so
ha tang chua:

0 cdc may ko day
0 diém truy cap (AP): tram
CO SO

0 ché do ad-hoc: chi cé mdy

tinh
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802.11: Cdc kénh, su lién két

0 802.11b: dai pho 2.46Hz-2.4856Hz dugc chia
thanh 11 kénh véi nhitng tan so khac nhau

7 quan tri vién AP chon tan s6 cho AP

1 ¢6 khad nang giao thoa: kénh cé thé tring véi
kénh ma AP lan can dad chonl

0 Cdc mdy phai /ién két voi mot AP

1 dd kénh, ling nghe cdc khung bdo hiéu (beacon
frame) chira ‘ren (SSID) va d/c MAC cua AP

7 lua chon AP dé lién két 16i

1 ¢6 thé thuc hién xdc thuc

0 thuong chay DHCP (hoic chuyen ticp DHCP) d¢
lay d&ia chi IP trong mang con cua AP
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802.11: DS AP bi dong/chu dong

Sw do bi dong: Sy do chi dong
(1) cac khung hiéu dugc guri tr AP (1) Khung Y&u-Cau-Tham-Dé dugc giri
(2) khung Yéu-Cau-Lién-Két duoc giri: tur H1

tu H1 t6i AP duoc chon (2) Khung Phan-Hoi-Tham-Dé gtri tir cdc
(3) khung Phan-Hoi-Két-Hop dugc gt AP

: tir AP duogc chon t6i H1 (3) khung Yéu-Cau-Lién-Két duoc gtri:

tr H1 t6i AP duoc chon
(4) khung Phan-Hoi-Két-Hop duoc giri
tir AP dugc chon t6i H1
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TEEE 802.11: Ba truy cip

0 Trdnh dung do: 2* not truyén tai dong thoi
1 802.11: CSMA - kiém tra trusc khi truyén
0 khong dung do véi cdc truyén tai hién tai boi nét khdc
1 802.11: khong co phat hién dung do!
0 khé nhan biét duogc (dung do) khi truyén tii do tin hiéu nhan vé
bi suy giam ddng keé
1 ko ’rhé phdt hién dugc tat ca dung do trong moi truong hop:
mdy an, suy giam tin hiéu
0 muc tieu: frdanh dung do. CS(AAQ/ C(% l_\ggion)(éggoidance)

@ B C
C
@M - -_
@D \ cupng do ti cuong qu tin
P B hiéu cua A hiéu cua C

@/

khdng gian
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Giao thitc MAC TEEE 802.11: CSMA/CA

bén gui 802.11

1 if thiy kénh réi trong DIFS (distributed  n/gi

inter-frame space) thi
gii hguyén khung (khéng CD) DIFs{
2 if thay k&nh ban thi
bat dau thoi gian thodi lui ngiu nhién
bo dém t/g giam xuong khi kénh réi
truyén tai khi hét thoi gian cho va doi ACK
if khong nhan dugc ACK, tdng thoi gian
thodi lui ngau nhién, lap lai 2

bén nhan 802.11

- if khung duoc nhan OK

giri lai ACK sau khoang SIFS (ACK can thiét
vi van dé mdy an)

n/nhan

——

FsTFs
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Trdanh dung do (11)

y twong: cho phép n/gii “dédng ki trusc” kénh thay vi truy cap
ngau nhién: trdnh cdc dung do cua cdc khung dit liéu dai
0 n/gtri dau tién truyén tai cdc géi yéu-cau-giri (RTS) nhs t6i BS
st dung CSMA
0 RTS ¢ thé va cham voi nhau (nhung trong t/g ngin)
1 BS guii quing bd géi dugc-phép-gti CTS dé tra loi cho RTS
0 tat ca not déu nghe duoc CTS
0 n/gtri truyén khung dir liéu
0 cac tram khdc hodn viéc gui lai

hodn toan tranh duoc dung d6 khung dir liéu
bing cdch ding cdc géi du trit nhol
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t/q

Su trdnh dung do: trao d6i RTS-CTS

_4) ig\//% -~ RTS(B)

ng dé goi dw triv

CTS(A) CTS(A)

P
<4

ACK(A) ACK(A)
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khung 802.11: danh dia chi

2 2 6 6 6 2 6 0-2312 4

{L
\ \dia chi 4: chi s dung
dia chi 1: dia chi MAC trong ché d6 ad-hoc

Cﬁf] r[\dy lfo day hoa\c la AP dia chi 3: d/c MAC cua
ma s& nhan khung nay cdng ciia BDT ma AP gén
t6i

dia chi 2: d/c MAC
cua mdy khong day hoic AP
ma truyén khung ndy di
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5 5

[ R1 MAC H1 MAC ]

; - 55

d/c dich d/c ngudn

khung 802.3
55 5
[ \AP MAC H1 MAC \m MAC | J
$s g5

dic1 dic 2 d/c 3
khung 802.11
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khung 802.11: ticp theo

khoang 1/gian du phong (SCI\I ;gt_l‘f\)g
/ cta t/g truyén dan (RTS/CTS)
2 2 6 6 6 2 6 0-2312 4

1 1

loai khung
(RTS, CTS, ACK, dit liéu)
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802.11: di dong trong cung mang con

0 H1van 6 trong cung bt
mang con IP: dia chi
IP c6 thé gitt nguyen

1 BCM: AP ndo lién két
voi H1?

0 “su tu hoc": becm sé@
xem khung fir H1 va
“nh¢ lai" cong nao cé
thé diing dé toi H1
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802.11: cdc khi ndng cao cap

S tw dieu chinh toc do 104
) T EAN N
0 ftram co so, 1/bi di PN
10 \

ER

dong tu thay doi toc N
a6 truyen tai (Ki thuat "ol A U

dieu bicn tang vat ly) 04\ ?
khi thiét bi di chuyén, ol VL F ]
SNR thay déi SN

1. SNR giam, BER tdang khi
not di chuyén xa dan tram co

..... QAM256 (8 Mbps) SO
— = QAM16 (4 Mbps)

—— BPSK (1 Mbps) 2. Khi BER tré¢ nén qud cao,

@ citmiam vec chuyén sang t6c do truyén
tai thap hon nhung cé BER
thap hon
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802.11: cdc khi ndng cao cap

Quan ly nang heong
0 not-t6i-AP: “Tai s& ngu cho dén khung hiéu tiép
theo”
1 AP khéng guri khung cho not nay
1 not thitc day truée khi khung hiéu tiép theo
0 khung hiéu: chira danh sach cua cdc 1/bi di dong
véi cdc khung AP-tési-thiét bi dang cho dé g
1 not s& thic néu nhu ¢ khung AP-t6i-thiét b
chuan bi duoc gui cho né; ngodi ra, s& ngi den
khung hiéu tiep theo
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802.15: Mang vung cd nhhan (PAN)

0 duong kinh 10 m tré xudng
0 thay thé cho cdc loai cdp
(chuot, phim, tai nghe)
0 ad hoc: ko ¢é co s& ha tang
0 chu/t16:
0 16 yéu cau su cho phép gui
(t6i chu)
0 chu cap phép cho cdc yéu cau
0 802.15: phdt trién tu dic ta
Bluetooth
0 dai bang radio 2.4-2.5 GHz
0 len toi 721 kbps
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802.16: WiMAX

1 giong 802.11 & va
mang di dong: mo6 hinh
Tram co so

0 truyén tai den/Tu: tram
co S& boi cdc mady véi
dng-ten nhiéu-hudsng

0 tram lién két truc ’ruep
t6éi tram thong qua dng-
ten dlem toi-diem

1 khdng giong 802.11:

0 pham vi ~ 10 km (mirc
d6 thanh pho)

1 ~14 Mbps

E:?U
1 l
i

7
IT/*J diém-tagi-diém ?r —

diém-tgi-nhiéu diém
| — Omnidirectional: broadcasts 360°

Sector: broadcasts 60/90/120°

Panel: point-to-point
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802.16: WiMAX: su lap lich tii xuong va tii
Ién

[ khung truyén tai
1 khung con tai xuong: tram co s¢ t6i not
1 khung con tai I1€n: not t6i tram co s6

_________________________________________________________________________________________
__________________________________________________________________________________

--------------------------------------------------------------------------

N — v ¥ e
E | DL- | UL- DL DL DL Initial | request
@®©
S | MAP| MAP | burstl | burst2 burstn | maint. | conn. SSH#LISS#2 SS #k
< A \\ khung con tai xudng > | < khung con tailen ——

tram co so t/bdo cdc not s& nhan (DL map)
va cac not sé gui (UL map), va khi nao

0 chuan WiMAX cung cap co ché cho viéc lap lich
nhung khong phai giai thuat lap lich
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Chapter 6 outline

6.1 Gigi thiéu

Khong day
1 6.2 Lién két khdng day, cdc tinh chat
0 CDMA
1 6.3 IEEE 802.11 LAN khong day ("wi-fi")

0 6.4 Truy cap Internet Di dong
0 cau trdc
7 chuan (vd: GSM)
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Cdc thanh phan cua kién trdc mang di dong
_ MSC mobile switching center

0 két noi cdg TB vao mang dién rong
a quan i thiet lap cudc goi
a xu ly tinh di dong

— 1€ bae

a bao phu mot vung dia \
ly

Q tram co so (BS)
tuong tu AP 802.11

Q n/dung di dsng gan
vao mang qua BS

Q giao dign-khong ddy:
giao thuc tang vat Iy va
lién két giita thiét bi va
BS

Mang dién thoai
va Internet
céng cong

mang di day
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Mang di dong: hop dau tién

Hai Ki thuat d¢ chia s& pho S
radio tir thiét bi-16i-BS >4 ‘é‘
0 két hop FDMA/TDMA: chia b 4
R \ A A e
pho thanh nhitng kenh tan
SO, chia m5| kénh thanh cac Gihg gian
nhitng § thoi gian T
1 CDMA: da truy cip phan I
chia theo md o2 (T
NI R AN AR AAAR ]
A
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Cdc chuan di dong: Tém luoc

hé thong 2G: cdc kénh am thanh
1 IS-136 TDMA: két hop FDMA/TDMA (bic MY)

1 GSM (global system for mobile communications):
két hop FDMA/TDMA

0 dugc trién khai rong rdi nhat

1 IS-95 CDMA: da truy cap phan chia theo md

CDMA-2000 TDMA/FDMA

< PRS ED >
IS~136 GSM 1S-95

Khéng nén di qua sau vao cac chuan:
chi dung dé tham khao théi.
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Cdc chuan di dong: Tém luoc

hé thong 2.5 G: cdc kénh am thanh va dit lieu
7 la mot giai phdp tam thoi tién 36: ban mao rong cia 26
7 dich vu v tuyén géi tong hop (GPRS)
0 phdt trién Tt GSM
0 dit lieu duoc gtri trén nhiéu kénh (néu cé sin)
0 toc do dir liéu ndng cao cho cai tién todn cau (EDGE)
1 cling phdi trién tir GSM, sir dung diéu bién ndng cao
0 toc do dit ligu 1€n t6i 384K
1 CDMA-2000 (pha 1)
0 toc do dir ligu 1€n t6i 144K
0 phdt trién tir IS-95
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Cdc chuan di dong: Tém luoc

hé thong 3G systems: 8m thanh/dit ligu

0 Universal Mobile Telecommunications Service (UMTS)

0 dich vu dir liéu: High Speed Uplink/Downlink packet
Access (HSDPA/HSUPA): 3 Mbps

1 CDMA-2000: CDMA trong cac 0 TDMA

0 dich vu dit liéu: 1xEvlution Data Optimized (1XEVDO)
|en t6i 14 Mbps
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Chuong 6 Tong két

Wireless

[ Cdc lién két khong day:
0 dung lugng, khoang cdch
0 CDMA

0 IEEE 802.11 ("wi-fi")

0 CSMA/CA phan dnh cdc tinh chat cua kénh khdng day
1 truy cap vien thong

0 kién trdc

0 chuan (e.g., GSM, CDMA-2000, UMTS)
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