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PaO VY

PHAN1 KIEN TRUC LAN KHONG

DAY(WLAN).

LAN khéng day 1a mot hé thong truyén thong mém déo hoat dong
nhu mot LAN m& rong ¢ thé thay thé cho LAN truyén thdng trong
pham vi mdt toa nha hodc cong so. Dung song dién tur, WLAN truyén
va t1ep nhan dir liéu trong khong gian, t6i thiéu viéc sir dung cable
truyén tin hiéu. WLAN két hop truyén nhan dir liéu va nguoi dung di
dong, vi thé voi cdu hinh don gian ta ¢ thé c6 mot LAN co dong.

O cau hinh WLAN dién hinh, thlét bi co6 chirc nang phat va nhan goi
1a diém truy cap(AP:Access Point), ndi voi mang ¢ day tir vi tri ¢6 dinh
bang cable Ethernet chuan. Mot diém truy cdp hd trg mot nhom nhod
nguoi sir dung va pham vi hoat dong trong khoang vai tram met ¢ ngoai
troi. Anten gan voi diém truy cdp duoc dat & vi tri cao can thiét dé c6

thé thu tin hiéu.
CHUONG 1

CAC CAU TRUC LIEN KET WLAN
Trong md hinh WLAN, theo nhiing quan diém khac nhau c6 thé phan
chia thanh cac cu tric sau :
e  Vatly(don 6 vadad)
e  Logic (Ad- Hoc va infrastructure)
e Lién két (doc lap va giao dién mang co day)
e  MAC (phén tan va tép trung).
1.1 Céu triic WLAN theo quan diém Logic
1.1.1 Ché dp infrastructure




Ché 46 infrastructure bao gdm it nhat mot AP duoc két ndi voi hé
théng phan tan, gdm cac dang sau :

o BSS (Basic Service Set)

AP cung cép chtrc ning cau ndi ndi hat cho BSS. Tat ca cac tram
khong day truyén thong v6i AP ma AP duoc nbi véi LAN c6 day va cac
khung dir liéu truyén déu dugc tiép nhan bdi AP. Cau hinh nay goi 1a
Infrastructure BSS.

o ESS (Extended Service Set)

ESS 1a mot hé thong nhidu BSS, noi ma AP truyén thong voi nhau lam
tang kha nang truyén lién tiép tir BSS dén BSS khac dé cac tram khong
day dé dang di chuyén giira cac BSS.

1.1.2 Ché d$ Ad - Hoc.

BSS ddc lap (independent BSS — IBSS) hodc ngang hang (Peer - to —
peer): Cac tram khong day truyén thong truc tiép voi nhau, mdi tram c6
thé khong truyén thong véi tram khac trong mot pham vi gi6i han.
Khong c6 AP trong IBSS, vi vy tat ca cac tram phai & trong pham vi
cua tram khac va chiing truyén thong truc tiép voi nhau.

1.2 Céu triic don 6 va da 6

WLAN c6 thé duoc xay dung du6i hinh thirc mot hodc nhidu 6 nhu sau
e Dond
e Dao
e  Chong lap

1.2.1 Don 6 (single Cell Wireless LAN)

WLAN don 6 bao phu mot vung khong gian tuong dbi du. WLAN
don 6 chi doi hoi phai co cac NIC khong day dé lién két mang ma
khéng can trang bi diém truy cap, c6 thé dé& dang tao nén moét WLAN
Vv6i cac trang bi linh dong. Bat ctr luc nao hai hodc nhiéu bo tiép hop
PCMCIA(Personal Computer Memory Card International Association)
& trong pham vi hoat dong, chiung c6 thé thiét 1ap mang ngang hang
trang bi cho may tinh xach tay. N6 cho phép thiét lap mang Ad — Hoc
cho nguoi dung.
1.2.2Pa b

C6 hai c4ch lién két cac 6 :




o Cac 6 duoc két ndi véi LAN théng qua cau ndi khong day
WB(Wireless Bridging)

a Cac 6 duogc két ndi voi mot Ethernet LAN thong qua diém truy cap :
Cau c6 day, diém truy cap két ndi véi dudng truc cua Ethernet LAN
thong qua cap don. Chirc ning cta diém truy cdp giong nhu cau ndi
gitra mang don 6 va LAN co6 day.

Céu hinh WLAN 1y tuéng phu thudc chil yéu vao nhu cau ngudi ding
va dia 1y. Néu c6 mot nhom tuong dbi nhd ma yéu cau kha ning két ndi
khong day véi nhau tryc tiép thi don 6 c6 thé thyc hién lién két nay.
Néu sé nguoi dung trai ra & khip noi thi phai can dén cdu hinh da 6.
Trong cé hai truong hop, can ciu ndi dé hd tro nguoi ding truy cap dén
cac tai nguyén trén co so ha ting co day.

1.2.3 Chong lap cac 6

Khi mot ving ndo d6 trong toa nha thuéc pham vi cho phép ctia nhiéu
diém truy cép, cac 6 trong ving bao phu duoc thiét ké co6 chdng lap.
M&i tram khong day s& tu dong thiét 1ap mot lién két tot nhét co thé voi
mot diém truy cap.

1.2.4 Sw di chuyén giira cac 6 |

Nguoi sir dung ¢ cac tram di dong c6 thé di chuyén ti do giita
cac 6 chong ldp, van duy tri sy lién két véi mang. Kha ning di chuyén
xung quanh khu khong day duogc
goi la “Roaming”. Roaming la sy lién lac di dong, tire la, mét phién lam
viéc van dugc duy tri khi dang di chuyén tir 6 téi 6. Mot tram thyc thi
kha nang di dong cua nd bang “lwa chon” diém truy cap & trong ving
clia n6 dé cung cép tin hiéu trong sudt.

CHUONG 2
IEEE 802.11-TIEU CHUAN HOA MANG
KHONG DAY
2.1 Giao thirc CSMA/CA. ,
Hai chirc nang co ban dugc cung cap boi phan 16p MAC 1a truy cép
kénh va da truy cap. Trong WLAN, ngoai cac diéu kién riéng vi tinh
chat kénh khong day, con c6 thém nhicu giao thuc méi do céc dich vu




dugc phét trién trén nd. Tuy vay bd giao thirc & WLAN bao gio ciing
dugc goi 18 CSMA/CA nhu dé nhé rang thu tuc truy cdp kénh chinh
dugc dung la da truy cdp cadm nhdn séng mang véi tranh xung dot.
Nguyén ly chinh cia CSMA/CA la ling nghe trudc khi phat biéu va
canh tranh. Day la co ché truyén thong khong dong bo (hudng khong
két ndi), cung cap dich vu hiéu qua nhét nhung khéng bao dam bang
thong va do tré. Pay ciing 1 thuan lot chinh, rat phu hop cho cac giao
thirc mang nhu TCP/IP, thich hop rat tot v6i diéu kién truyén thay do6i
va c6 tinh khang nhiéu cao.

2.1.1-Cam nhan moi truwong.

Giao thtc CSMA hoat dong nhu sau: Mot tram co dir liGu mudn
truyen s€ cam nhan moi truong, neu moi truong ban no s€ tri hoan vi¢ce
truyén cta no dén thoi gian sau, néu méi truong 1a ty do tram s& dugc
phép truyén.

Loai giao thirc nay rat hiéu qua khi méi truong khong & trong tinh
trang tai ning, vi nd cho phép tram truyén véi do tré tdi thiéu. Truong
hop cdc tram cung cam nhdn mai truong la ty do va quyét dinh truyén
ngay, truyén cing mot thoi diém khi d6 xung dot s& xay ra.

802.11 sir dung co ché tranh xung dot cing véi yéu cau xac nhan nhu
sau :

Mot tram mudn truyén s€ cam nhan moi trudng, néu moi truong ban
n6 sé& tri hoan. Néu moéi truong tu do trong khoang thoi gian
DIFS(Distributed Inter Frame Space) tram s&€ duoc phép truyén, tram
tiép nhan s& kiém tra CRC cua g6i nhan va go1 mot goi xac nhan
(ACK). Bién nhén cua xac nhan s&€ cho noi truyén biét khéng c6 xung
dot xuat hién. Néu noi truyen dir li¢u khong nhan dugc xac nhan, n6 sé
truyén lai cac phan doan cho dén khi thu duoc xac nhan hodc s& huay
cudc truyén sau mot sd 1an truyén lai cho trude khong thanh cong.

Co ché trén goi 1a phuong thirc truy cap co ban hay bat tay hai
bude. Dé giam xung dot cting nhu khic phuc van dé “tram an” chudn
dua ra so d6 bat tay bon budc. So d6 nay c6 thé mé ta nhu sau :

Sau khi cam nhan méi truong, néu moéi trudng tu do trong khoang
thoi gian DIFS duoc chi ra, khi d6 tram s& truyén trudc mot goi diéu




khién ngan goi 1a RTS (Yéu ciu gai) chira dia chi ngudn, dich, khoang
thoi gian cua céac giao dich sau (Data va ACK tuong ung), tram dich s&
tra 101 (néu moi trudng tu do) bang mot goi diéu khién dap lai goi 1a
CTS (Xé4c nhan dé goi) chira cung thong tin khoang thoi gian ton tai.
Sau khi nhan g6i CTS tram truyén s& goi goi dir liéu va nhan lai xéac
nhan (ACK) tir tram nhan géi téi.

2.1.2-Cam nhin s6ng mang o

DPé giam xung dot cta hai tram do chung khong thé nghe 13n nhau,
chuin 802.11 dinh nghia co ché cam nhén séng mang d0. Co ché nay
chu yéu thiét 1ap va cap nhat Véc to cap phat mang (NAV) cho céc tram
khi nghe mot goéi duoc truyén trén kénh (go1 Data ¢ phuong thire truy
cap co ban va goi RTS hay CTS ¢ so do “bat tay bon budc”). Tram cap
nhat NAV cuia chung chi khi gia tri NAV méi 16n hon gia tri NAV hién
tai va chi khi tram khong phai 1a dich cua khung goi dén.

Chuén 802.11 cho phép cac gbi ngan duge truyén ma khong dung
TS/CTS néu d6 dai goi nho hon ngudng RTS (RTSThreshold).
2.1 3 Su’ phan doan Va két hop
lai dit liéu mitc MAC dé tranh mat goi dir licu. Neu goi dir he_:u duoc
truyén chtra chi mét 18i, node can truyén lai toan bo goi d6. Néu ti 18 16i
khé cao ¢ goi co kich thude 16n, ching ta s€ gip trang thai ma & do xac
suat 16i gan bang 1, vi viy khong thé nhan duoc géi. Do vay dbi véi mot
vai loai goi chiing ta phai dung co ché phan doan.

Cac MPDUs co6 dugc do sy phan doan cua mot MSDU hoac MMPDU
duogc truyén doc 1ap v0i cac xac nhan (ACK) riéng (kiém tra va truyen
lai mot cach doc 1ap néu can thlet) Diéu nay thira nhin nhitng truyén lai
thuc hién trén cac phan doan tdt hon tréen MSDU hoic MMPDU. Nhiing
doan cua mot MSDU hoac MMPDU don dugc goi ¢ qua trinh CFP nhu
nhiing khung riéng tudn theo nhitng qui ludt cua thu tuc truy cap moi
truong. Biéu dd sau mé ta mot khung MSDU duoc chia thanh cac
MPDUs
2.2 Tranh xung dot




Cung véi chuc nang cdm nhan moi truong, NAV 1a mdt phuong thue
ciia CSMA dung dé tranh xung d6t. Tuong tu phuong phap truy cap co
ban(dung ACK), bat tay RTS/CTS- phuong thirc xdm nhap méi truong,
cling duoc str dung dé tranh xung dot. Tuy nhién véi nhitng cach trén
CSMA/CA van khong thé giai quyét hoan toan cac xung dot trén kénh
dung chung. Vi du : Nhu mé ta & hinh H2.1, tram tiép nhan phai chd
mot khoang thoi gian goi la khoang gitta cac khung (IFS) trude khi
truyen moét khung CTS dé tranh truyén cac khung khong phu hop.

Dé tranh xung d6t can phai ding thém maot sé co ché sau:

2.2.1 Khoang khong gian gitra cac khung (IFS- InterFrame Spaces)

Khoang cach giita cic khung goi 1a IFS, bon IFS khac nhau chi mirc
uu tién cua cac loai khung khac nhau khi truy cap moéi truong khong
day, ching duoc sip xép theo thir tw tir ngan nhit dén dai nhat. Hinh
H2.3 chi ra mot vai quan hé nay.

SIFS khoang khong gian ngan giira cac khung (Short IFS)

PIFS khoang khong gian giita cac khung két hop diém PCF

DIFS khoang khong gian giita cac khung két hop phan phdi DCF

EIFS khoang khong gian gitta cac khung mé rong

Su khéc biét cia cac IFS khong phu thude vao tdc dd bit cua tram.
Thoi gian IFS sé dugc xac dinh nhu thoi gian khe trén moi truong va
dugc xac dinh tir thudc tinh dugc chi ra boi 16p vat 1y. DIFS 1a thoi gian
khe 16n hon PIFS, PIFS 16n hon SIFS
Cac loai IFS

a Short IFS (SIFS)

SIFS 14 IFS nho nhét, c6 mic wu tién cao nhit, duoc st dung cho
khung ACK, khung CTS, MPDU tr vi tri thir hai tré di cia mot nhém
phan doan va boi tram tra 161 cho bat ky mot tham do nao cua PCF. N6
cling duogc st dung bai PC cho bat ky loai khung nao trong suét khoang
thoi gian khong canh tranh CFP(contention-free period). SIFS 14 thoi
gian tr lac két thuc tin hiéu cudi khung trudc cho dén luc bat dau tin
hiéu thtr nhét ciia preamble ¢ khung tiép theo khi xem xét & trong cuing
khéng gian truyén.

a PCF IFS (PIFS)




PIFS chi dung cho cac tram hoat dong & PCF dé thu dugc quyén wu
tién xAm nhap mdi trudng vao lic bit dau giai doan khong canh tranh.

o DCF IFS (DIFS)

DIFS dugc cac tram ¢ DCF dung dé truyén khung dir liéu (MPDUs)
va khung quan 1y (MMPDUs). Noi chung DIFS dung cho tram s& bt
dau cudc truyén méi.

o Extended IFS (EIFS)

EIFS chi sy két thuc va sy xdm nhdp moi truong binh thudng(dung
DIFS, quay lui néu can) tip tuc theo sau viéc tiép nhan khung nay.
EIFS dung dé két thuc mot giai doan xung dot hay trang thai sai.

2.2.2 Thuat toan Quay lui mii nhj phan

(BEB-Truncated Binary Exponential Backoff algorithm)

Bét chp cac nhan t6 da trinh bay ¢ trén, xung dot co thé xuat hién
do cam nhén dong thoi va truyén cac goi co ciing murc wu tién hay mat
xac nhan trong khoang thoi gian qui dinh. Trong truong hop nay tram s&
chd mét khoang thoi gian trude khi né bat dau cam nhan lai moi truong,
thoi gian nay goi la thoi gian quay lui. Thoi gian quay lui nay dugc
kiém soat tu dong boi thuat todn quay lui. Qui luat hoat dong cua giao
thirc nay trong WLAN c¢6 thé mé ta nhu sau:

Y tudng phia sau viéc thiét ké thuat toan BEB 1a mdi tram bét dau
truyén lai mot cach linh dong. Khi mdi tram trai qua xung dot, gia tri
quay lui cua nd dugc chon ¢ khe sau do cho vigc truyén lai duoc tang
luy thira dé giam sy xung dot ¢ tuong lai. Thuat toan truyén lai BEB ¢
thé ap dung dé chon khoang thoi gian quay lui ngau nhién nhu sau:

Mdi tram thiét lap dong ho quay lui (Backoff timer) theo khoang
thoi gian quay lui ngau nhién va dua vao trang thai quay lui. Khoang
thoi gian quay lui ngau nhién ndy 1 mot trong cac gia tri & gitra 0 va do
16n cira s6 canh tranh CW(Contention Window : cira s6 thoi gian ma
trong cira so6 d6 tram dugc phép canh tranh dé gianh quyén duoc
truyén), CW s& nhan doi sau mdi 1an tram xay ra xung dot cho dén khi
béng CWmax. Néu tram truyén thanh cong, CW s€ tr¢ vé gia tri CWyp.
Thoi gian quay lui s& trd vé [0, CWpy]. DE tranh CW phat trién qua 16n
hay thu lai qua nho, hai gigi han dugc dinh nghia :CW i, va CW ppax.




CW <«— CW,, khi truyén thanh cong
Pong ho quay lui giam 1 cho mdi khe im ling, ngimg khi kénh bi
cam nhan 13 ban, va s& hoat dong lai khi kénh chuyén sang trang thai im
lang va gitr ¢ trang thai im ldng nay mét khoang thoi gian 16n hon
khoang thoi gian DIFS. Khi ddng hd quay lui tién dén 0 khung dir liéu
s& duoc truyén.

Pon vi cua ctra sO canh tranh 1 thoi gian khe, thoi gian khe dugc
qui dinh theo thoi gian kénh trong, thoi gian truyén, thdi gian chuyén
trang thai cua thiét bi thu phat va thoi gian xtr 1y ¢ 16p MAC. Thoi gian
khe dugc dinh nghia theo cach: mét tram s€ luén c6 kha nang xac dinh
phai chang c6 mot tram khac dé truy cap méi trudng vao luc bét dau cua
khe trude do(diéu nay lam giam mot nira x4c suat xung dot). Gid tri cua
thoi gian khe theo chuin 802.11 & méi trudng vat 1y khac nhau cho
trong bang B2.1. Nhu vay, thuat toan BEB can phai thyc hién trong cac
truong hop sau

a Trudce khi gdi goi tha nhét, néu tram cam nhan méi truong bi ban

o Sau mdi lan truyén lai mot goi.

o Sau khi truyén thanh cong.

Truong hop duy nhit khong thuc hién 1a khi tram quyét dinh truyén
mdt gdi mdi va mai truong tu do trong khoang thoi gian 16n hon thoi
gian DIFS.

Tir cic van dé da trinh bay ¢ trén vé CSMA/CA, IFS, BEB chung ta
¢6 thé mé hinh kich ban hoat dong cua giao thite CSMA/CA nhu sau :

o Hoat dong ciia DCF khong dung RTS/CTS

{cw «— min(2.CW, CW,.) khi xay ra xung dot
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H2.5 Kich ban hoat dong & DCF 802.11 khong c6 RTS/CTS

Do tram cin phai c6 mot thoi gian quay lui dé duoc quyén truyén
(d6ng hod backoff dém Ilui dén gig i Q) ya EIFS dé két thic giai doan
xung dot nén khoang thoi gian xung dot Tc= Idle slots + Data + EIFS.




Tuong tu, tram can phai c6 mot thoi gian quay lui dé duoc quyén
truyén, sau khi tiép nhan khung mét khoang SIFS tram nhan s& goi
ACK va cudc truyén moéi chi bat dau sau mot khoang DIFS nén khoang
thoi gian truyén thanh cong Ts 14 :

Ts = Idle slots + Data + SIFS + ACK + DIFS

0 Hoat dong & DCF c6 RTS/CTS

Bl (& die  |F
T T Frame Slota T
=1 S S

ldle
Slots

T Frame

=1

~ H2.6 Kich ban hoat dong ¢ DCF 802.11 c6 RTS/CTS
O bat tay bon bude, RTS-CTS dugce dung dé chiém nén nén ching
taco:
Khoang thoi gian xung dot Te= Idle slots + RTS + EIFS
Khoang thoi gian truyén thanh cong
Ts= Idle slots + RTS + 2SIFS + CTS + Data + SIFS + ACK + DIFS
o Hoat dong cia cac phan doan
Fragment 0 ACKO Fragment1 ACK1 Fragment 2 ACK2

fat| ] ftp| ] ftpe|
SIFS SIFS SIFS SIFS SIFS  DIFS
H2.7 Kich ban hoat dong cua cac phan doan
2.3 Bai toan tram 4n
2.3.1 M ti tram an
Van dé node 4n rét ndi tiéng trong mang khong day. Hai node trong
mang c6 thé truyén thong cho node thir ba nhung khéng thé truyén cho
nhau do giéi han vé mat vét 1y hay khong gian s€ hinh thanh cap node
an. Sy hién dién cua node an £ay nén sy suy giam nghiém trong hiéu
sudt mang [34] va tinh cong bang cuia cac node trong viéc truy cdp moi
truong vi moi vi tri cua node bao ham dac quyén truyén khéc nhau.
Ngudn gbc ciia van dé nay 1a tram(an) do khong phat hién duoc sy ton




tai mot cudc truyén khac di cho rang méi truong 1a tu do va co kha
nang truyén. Vi du ‘
’Node A, node B truAyen thorgg @ @
voi node C, nhung khong truyén
théng véi nhau. Do vay khi C tra \/ /'
16i A va B truyén dén C (do B /\ /
khong nghe dugc cudc truyen
cua A) gay nén xung dot. Xung N i
dét lam cho hai tram tri hodn H2.8. Van dé nut an
viéc truyén lai caa nd cho dén
khi méi truong dugc cam nhén tu do mét lan nira. S6 lan truyén lai
trong mang c¢6 su hién dién cua node 4 an c6 thé khong xac dinh, vi thé
néu sO tram an trong mang tang hi¢u suét thong luong ciia mang giam
nghiém trong.
2.3.2 Bit tay bén buéc RTS/CTS va tram an trong CSMA/CA
CSMA/CA bing co ché cam nhan séng mang vit 1y va bét tay bon
budc RTS/CTS két hop véi cam nhan séng mang o dd thyc hién tot
nhiém vu tranh xung dot trén kénh dung chung, va bang cac co ché nay
CSMA/CA giai quyét bai toan tram an nhu mo ta trong hinh H2.10.
Tuy B khéng nghe duoc cudc truyén ciia A, nhung phat hién dugc goi
CTS ciia C, vi vy no s& thiét 1ap NAV dé tri hodn cho dén khi cudc

R
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B tri hoan cudc truvén

H2.10 Bit tay bon budc RTS/CTS va tram an trong CSMA/CA
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truyén tir A dén C ket thuc. Khi C goi goi CTS va B goi goi RTS
cung luc s& dan dén mat goi CTS, viée giai quyét bai toan tram 4n xem
nhu thit bai.
2.4 Kién tric 16p MAC
Chuan IEEE 802.11 ddi v6i mang khong day bao gom hai 16p : diéu
khién viéc truy cp moi truong(MAC) va 16p Vat Iy(PHY). Chi tiét ky
thuat cia 16p vat 1y thé hién ¢ dai pho khong ban quyén tan s6 2,4 GHz,
phan cimg st dung chung k¥ thuat trai phd tuan tu truc tlep(Dlrect
sequence spread spectrum : DSSS). Chuén 16p MAC 14 duy nhat tuong
tac voi ba 16p vat 1y (tit ca ching déu hoat dong & 1 va 2 Mbit/s) 1a :
> Trai phd nhay tan(FH)
> Trai phd tuan ty truc tiép (DS)
> Pho hdng ngoai (IR)

802.2 Lop lién két
802.11 MAC Dit liéu
FH | DS | IR Lép VAT LY

H2.11 Chu triic phan 16p cuia 802.11

Ngoai nhiing chirc ning thuong thuc hi¢n cho l6p MAC, MAC
802.11 con thuc hién cac chirc nang khac lién quan cho céac giao thuc &
16p trén, nhu phan doan, truyén lai gbi va sy xac nhan.

Kién trac cua 16p con MAC bao gdm hai chtrc ning két hop co ban:
chirc nang két hop phan bd DCF(Distributed Coordination Function) va
chtrc ning két hop diém PCF (Point Coordination Function), mdi chirc
ning dinh nghia mot phwong thirc hoat dong cho tram mudn tham nhap
moi trudng khong day. Chuc ning két hop (Coordination Function)
duoc dinh nghia nhu chirc ning quyét dinh khi nao mot tram & trong
BSS (Basic Services Set) duoc phép truyén hay nhan phan doan don vi
dit liéu giao thirc 16p MAC(MPDUs) ¢ moéi truong khong déy. Kién triic
phan 16p MAC c6 thé mé ta theo mo hinh sau (hinh H2.12)

Giao thtc 16p MAC hoat dong & mode DCP va PCF. DCF la phuong
thirc co ban va bit budc cho tit ca cac tram va dugc dit & phén thép
nhit cta kién trac MAC. Chirc niang cuia DCF dya trén k§ thudt truy cap
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ngau nhién va st dung truyén khong déng bo c6 thoi gian gidi han rong.
Chuén 802.11 qui dinh thuét toan truy cdp CSMA/CA cho mirc nay.
PCF duogc dat trén DCF va thudt toan truy cap cho muc nay dua trén
viéc tham do vong tir diém truy cap, nghia la truy cép xac dinh. Nho vao
bo két hop diém (PC) c6 trong diém truy cdp(AP) tram thuc hién tham
dod dé co thé truy cap canh tranh-tir do dén kénh.

2.4.1 Chic ning két hop phan bé DCF(Distributed
Coordination Function)

Giao thuc truy cdp moi trudong co ban 1a DCF, n6 cho phép dung
chung moi truong mot cach tw dong gitra cac lop vat ly twong thich
thong qua viéc dung CSMA/CA va thoi gian quay lui ngau nhién sau
diéu kién méi trudng ban. Hon nita, tat ca dong truyén dén dich déu

dung xac nhan duong (khung ACK), tram géi lap ké hoach truyen lai

Yéu cau cho dich vu
canh tranh - tu do N

N
N
D
Chirc nang Dung cho dich vu canh
két hop diém 4] tranh va coban cho PCF
, /
(PCF) ’
MAC y
mo rong —t. -
Chirc nang két hgp phan bo
l (DCF)

néu n6 khong tiép nhan ACK.

H2.12 Kién trac 16p MAC (Cung cép dich vu PCF qua DCF)
2.4.2 Chirc nang két hop diém PCF (Point Coordination Function)
MAC cuia IEEE 802.11 ciing con két hop mot phuong phép truy cap
tuy ¥ goi 1a PCF thuong chi dwoc dung trong mang c6 cdu hinh
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infrastructure. Phuong phap truy cdp nay dung bd két hop diém PC
(Point Coordinator) hoat déng & diém truy cdp cua BSS, né qui dinh
hién tai tram nao c6 quyén truyén. Hoat dong ctia PCF ¢6 thé yéu cau
thém bd két hop, khong chi ra trong chuan nay, dé cho phép ting thém
hoat dong & cac trudng hop c6 nhiéu PCF cua cac BSS hoat dong trén
cung kénh, trong khong gian vat Iy trung nhau.

PCF dung co ché cam nhén séng mang 4o va dugc tro gitp bai co ché
wu tién truy cap. PCF s& phan b thong tin truy cap bén trong khung
quéan 1y Beacon dé gianh viéc diéu khién moéi truong bang cach xac 1ap
véc to cép phat mang trong tram.

Hai mode két - hop hoat dong trong cung mang trén mot céu trac goi 1a
superframe: sudt phan dau cua superframe, mang hoat dong ¢ mode
DCP cho phép truy cdp ngiu nhién. Khi chu ky canh tranh két thuc thi
diém truy cap-goi 1a bo két hop trung tdm - chiém gitt méi trudng va
chu ky khong canh tranh bét dau.

PHAN 2 BAI TOAN PANH GIA CO CHE

CSMA/CA
Theo IEEE802.11, CSMA/CA 1a giao thirc co ban cua chirc nang két
hop phéan ph6i DCF. Vi thé viéc nghién ctru co ché CSMA/CA chinh 13
quan tdm dén hoat dong ctia DCF trong 16p MAC cua 802.11. Co ba
van d¢ duoc nhidu ngudi quan tim
1. Vai trd cia CWmin- CWmax trong hoat dong cua BEB? Khuyét
diém chinh cia BEB va cach khic phuc(giai quyét van dé truyén
thong cong bang giira cic nit)?
2. Vai tro cua bét tay bén budec RTS/CTS trong bai toan tram an va
viéc cai tién no.
Panh gia hiéu suat cia DCF dya trén cac mau dé nghi. Hiéu qua cac
mau toan hoc theo phuong thirc chuyén mach goi.
Dua trén viée xem xét, phan tich mot sb cong trinh nghién ciru, ching
ta s& 1am rd hon nhitng van dé da néu trén.

CHUONG 3
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MOT SO VAN PE VE THUAT TOAN QUAY
LUI (BEB)

Su thanh cong ciia BEB phu thudc vao khoang dung lui ctia cac node
trong mang, tic phu thudc vao gia tri cia khe thoi gian va do 16n
khoang dumg lui cua cac node truyén goi. Khe thoi gian 13 tham s hé
théng co gia tri khong doi theo méi truong vat 1y dang dung, nén dé cai
thién hiéu suét cia BEB nhiéu thuét toan da quan tam dén van dé thay
d6i d6 16n cua khoang dimg lui bang cach diéu chinh gia tri CW oy, va
lam giam khoang dung Iui khi truyén thanh coéng. Nhiéu céng trinh
nghién ciru d3 tiép can theo cach nay nhim nang cao hon nita hiéu suit
cua mang [5], [10], [13], [8], [24], [17], [12], [15]. vidu :

I.Aad, Q. Ni va cac cong su [15] duara ké hoach giam dan CW nhu
sau :

CW <«— max ( CW/2, CWpi) sau mdi lan truyén thanh cong.

CW <«— min(2.CW, CWyn,,) sau mdi lan truyén khong thanh cong.

Tuong ty Qiang Ni va cac cong su [12] céi tién BEB theo ké hoach
giam dan CW

W «— max (8.CW, CWp,,) sau mdi 1an truyén thanh cong.

CW <«— 2CW sau mbi lan truyén khong thanh cong.

Vé6i & 1a hé sb giam dan c¢b dinh trong khoang (0,1). Véi so dd trén
hiéu sudt mang duogc cai thién rat t6t khi dung phwong phap truy cép co
ban nhung it hiéu qua voi bét tay bon bude ( ddc biét khi = 0.5).

[5] dua trén miu cta Bianchi[22] va tinh x4c suit cac trang thai cua
kénh nhu im lang, ban, truyén thanh cong cho géi mdi hodc truyén lai,
xung dot va quay lui cuc dai... & tao mau méi. Do quan tam dén trang
thai tam dung cua thuat toan (trang thai ban ma mau Banchi[22] b qua)
nén hiéu suat thu duoc tot hon.

Céc cong trinh trén mac du da nang cao dugc hi¢u suit cua mang
nhung van chwa quan tim dén tinh cong bang(fairness-vai node c6 thé
dat dugc thong lugng cao hon nhung node khic) cua BEB. So d6 BEB
khéng c6 tinh cong bang gitta cic node canh tranh boi BEB xac 1ap lai
clra sO canh tranh CW ctia ngudi giri thanh cong thanh CW .y, trong khi
cac node khac tiép tuc giit ciia s6 canh tranh 16n hon. Vi thé lam giam
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co hoi chiém kénh cia chung va nhu thé da chi phéi kénh do viéc truyén
thanh céng. Hiéu suit cao va do tré thip 1a hai thong s co ban cua thuét
toan quay lui t6t nhung tinh cong bang gitta cac tram canh tranh ciing
phai duoc xét dén. Yéu t6 nay anh huong rat 16n dén thong luong va do
tré cua mang, dic biét khi sé node hoat dong trong mang ting cao.
Trong thiét ké, ngudi ta tranh cac thuat toan cé thong luong kénh cao,
do tré thap nhung tinh cong bang kém.

Cac van dé lién quan dén hiéu suit, d6 tré truyén va tinh cong bang
duoc nhidu nguoi quan tAm va mot s cong trinh vé van dé nay da duoc
cong bd. C6 thé xem xét va khai quat mot sb cong trinh dd bd sung cho
BEB sau:

3.1 Thuat toan MILD( Multlpllcatlve Increase and Linear decrease)

Node truyén thanh cong co gia tri CW theo mire canh tranh cua ving
cuc bo. CW chira trong moi goi truyén. Moi node nghe 1om dugc cude
truyén thanh cong s& copy CW ciia tram truyén thanh céng thanh gia tri
CW cuc bd cua no. Hoat dong cua so do MILD dugec mo ta béng
phuong trinh :

CW <« min (1.5 x CW, CW,,x) khi xdy ra xung dot.

CW < CWyacket khi nghe goi truyén thanh cong.

CW < max (CW - 1, CW,y,) khi truyén thanh cong.
CWacket 1a gid tri khoang quay lui chira trong goi truyén thanh céng ma
node nghe 16m duogc.

Theo co ché trén chiing ta nhan thiy ring ngoai viéc ting kich thudc
phan tiéu d& cua goi RTS - do phai thém truong diéu khién phu chira
khoang quay lui, so @ MILD con chuyén ché gia tri CW giita cac ving
¢6 muc canh tranh khac nhau dén mic CW khéng thé mo ta mot cach
chinh x4c muc canh tranh that sy cua céc vung nay(vi vay lam gidm
thong lugng kénh) [13].

3.2 Thuéat toan LMILD

(Linear/Multiplicative Increase and Linear Decrease)

Trong thuat toan LMILD, mdi node c6 xung dot goi RTS sé& ting CW
ctia n6 1én m. 1an. Bt ky mot node nao nghe sy xung dot ting CW ciia
n6 L. don vi (Slot). Khi truyén RTS thanh cong xay ra, tit ca cac node
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(bao gém ngudi goi, ngudi nhan, va cac node 1an can nghe 16m) giam
CW cua no6 15 don vi. Vi vay hoat dong cua thuat toan LMILD cé thé
tong quat hoa nhu sau:
CW « min (m..CW, CWmax) khi xay ra xung dot
{ CW <« min (CW + I, CWmax) khi nghe lom c6 xung dot
CW <« max (CW - I, CWmin) khi trai qua hay nghe dugc su
thanh cong

Theo so @ LMILD node goi bi 16i ting CW cta né nhiéu lan trong
khi cac node 1an can giam CW cua nd tuyén tinh. Khi truyén goéi RTS
hay Data thanh cong mdi node giam CW ciia ndé mot cach tuyén tinh.
Thong s6 1. (Iy) cho phép node khong xung dot tac dong lai goi xung dot
(truyén thanh cong) trén kénh dung chung. Tri s6 ctia m, 1. didu khién
su tang nhanh cua s6 canh tranh cta node nhu thé nao khi ¢6 xung dot
g6i. Tuong tu tri s6 1y cho phép node giam CW cua né khi truy cap kénh
thanh cong.

Céc gié tri tinh dugc tir so @6 LMILD

a) Cua s6 canh tranh ¢d dinh t6i vu CW* =5.1 x N
b) Gia tri b (M, L, L) t6t nhét cho hiéu suit va tinh cong
bang :(2,2,6)

(vo1 Cmin = 15 va Cmax = 1023)

Trén co so clra sO canh tranh t6i wu CW*=5.1*N ( that ra tir gia tri
CW*/N tir 5-18), [24] dwa ra nhiing bd (M., L, Lc) dé so d6 LMILD dat
duoc thong luong va tinh cong bang cao. Két qua mo phong thé hién
trong hinh H3.2 va bang B3.1 cho thiy bo gia tri (2,2,6) 1a tot nhét.

(2,1,2)

(2,1,6)

(2,2,4)

(2,2,6)

(2,2,8)

MILD

BEB

0.12

0.13

0.71

0.64

0.59

0.75

0.58

B3.1 Chi s6 cong bang FI cua so dd LMILD va so ¢ MILD, BEB
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H3.2. So sanh thong luong cia cac so dd LMILD khac nhau

Trong bang B3.1, chung ta so sanh chi sd cong bang FI(Fairness
Index) cia cac so dd : LMILD véi cac bod gia tri khac nhau, MILD va
BEB ¢ DCF cua IEEE 802.11 v&i N=10. Gia tri FI 1a ti s6 cua sb goi
nho nhit di goi cia mot node trong cac node goi goi trén sd goi 16n
nhat di goi cia node trong cic node goi goi, vi vay chi sé FI dung dé
biéu thi tinh cong béng cua cac node hoat dong trong kénh c6 su tac
dong cua thuat toan dimg lui. Hién nhién, d6i véi mot mang hoan toan
cong bang, gia tri FI 1a 1. Nhin lai hinh H3.2 va bang B3.1, chung ta
thiy bo gia tri (2,1,6) cho thong luong kha cao nhung tinh cong bing
qua thap.

Trong so dd nay, CW cua tat ca cac node dugc quan 1y dong va co
gia tri gan voi gia tri CW t6i vu, diéu nay lam tang thong luong mang
¢6 sb nat canh tranh ¢ dinh mot cach dang ké. O hoat dong cua DCF
16p MAC 802.11, hiéu suat cia MLILD it nhét ciing bang 87% thong
luong cuc dai co6 duogc, tang 25% so véi BEB khi ) luong trong mang
16n(>=100)[24] va hién nhién tinh cong bang 1a vuot tréi. So voi MILD
tinh céng bang ctia LMILD thdp hon nhung khéng phai dung co ché
copy CW. C6 thé mé ta cac két luan nay bang cac d thi trong H3.3.

So d6 LMILD chiém wu thé so v&i cic so dd khac khi sé node
trong mang kha 16n (N>=100).
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H3.3 So sanh hi¢u suét ciia MILD, LMILD va BEB
3.3 Thuat toan Quay lui cdAm nhan (Sensing Backoff Algorithm :
SBA)

Thuét toan hoat dong dua trén co ché cam nhéan- cac node cam nhan
trang thai cua kénh dé diéu chinh khoang quay lui ctiia nd, thuét toan
quay lui cam nhan SBA. Hoat dong ctia so d6 SBA ¢6 thé mé ta nhu sau

CW « max(a.CW, CWy) cho ngudi goi khi viée truyén bi 15i.
CW <« max(CW - B,CWpin) cho node lan can khi cam nhan goéi
truyén thanh cong
CW <« max(P.CW,CWin) cho ngudi goi va ngudi tiép nhan khi
truyén thanh cong
Bo giatri (a, B, ¢) =(1.2,0.8,0.93)

. CHUONGH
MOT SO VAN DE VE RTS/CTS

=Dung RTS/CTS, bai toan tram an thuong xuit hién khi tram tiép
nhan khong thé goi dap lai goi diéu khién CTS

= Anh hudng ciia ving nhiéu 16n 1am mat tac dung ctia RTS/CTS.

= [EEE802.11 tu sdp xép dudng truyén véi sy tro giup cia RTS/CTS
4.1 Anh huwong ciia nguong RTS trén IEEE 802.11

Bang m6 phong ching ta tim duoc RT tir 0 dén 175 hiéu suit mang
cao va khong co6 su khéc bi¢t. Nguogc lai, RT 16n va tdi nang lam giam
hiéu suit mang.
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