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Chuong 1
M& dau

1.1 Béi canh nghién ctru

X4 hoi cang phét trién nhu cau truyén thong ciia con ngudi ngay cang cao,
chinh vi vy ma linh vyc nay lién tuc dugc tap trung nghién ctru va phat trién trong
nhiéu nam qua. Do nhiing l¢1i ich vé tinh linh hoat va tién loi khi st dung nén céac
chuan khong day ngay cang duoc ung dung pho bién, mdi chuan ky thuat déu co
nhimg vu va nhugce diém vé pham vi phu song, téc do truyén dit liéu, yéu cau vé
thoi gian thyc... Tuy ting yéu cau cu thé ma ching ta st dung cac k¥ thuat khac
nhau. Hién nay, hé théng mang cuc bd khong day IEEE 802.11 Wireless Local
Area Network (WLAN) 1a mot trong nhiing cong nghé mang khong dy duogc trién
khai rong ri nhét trén toan thé gii. Thanh cong ctia IEEE 802.11 chii yéu dén tir
tinh hiéu qu4, gia thanh ré, d& dang lip dat, trién khai va toc do truyén dir liéu kha

Cao.

Cung ra doi trong sy phat trién ciia nhu cau lién lac giao tiép xa hoi, cac ing
dung truyén thong da phuong tién - multimedia dang khang dinh vai tro va y nghia
quan trong cia minh mot cach manh mé&. Cac ng dung truyén thong da phuong tién
xuat hién & nhiéu noi, nhidu luc va trong nhiéu linh vyc, tir doi séng thuong nhat,
giao tiép lién lac, giai tri va gido duc: VoIP, Movie Streaming, Video Conference
... Do d6 su két hop gilra tinh linh hoat va tién lgi cia mang khong ddy WLAN va
nhu cau st dung 16n ciia cic ung dung da phuong tién trd thanh mot xu hudng tat
yéu, day tiém nang. Nhu ta di biét, voi nhiing tién bo ciia cong nghé hinh anh, am
thanh cung véi mong muén cua ngudi dung thi cac tmg dung da phuong tién ludn
luén c6 nhu ciu s dung duong truyén ca vé toc do va chat luong vuot trude kha
nang dap tng clia phuong tién. Day chinh 14 cdu hoi ma bai toan chat lwong dich vu
can phai giai quyét.

Trén mang WLAN, co ché giai quyét truy nhap phuong tién truyén thong
802.11 MAC khong c6 kha niang hd trg nhitng tmg dung da phuong tién ludn doi
hoi dam bao vé chét lugng dich vu (QoS) cho nhiing yéu cau veé tinh 6n dinh, thoi
gian va dg tin cay vé truyén dir liéu. Viéc thiéu kha nang ho tro chat luong dich vu
trong 802.11 tao ra mot khiém khuyét 16n khi ta muén trién khai nhiing tng dung
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truyén thong da phuong tién hién dai trén nén cong nghé mang khong day 802.11.
Vé6i nhitng doi hoi cap thiét nhu vy, da c6 kha nhiéu nghién ctru hudng vao viée
tao ra kha ning ho trg chét luong dich vu cho 802.11 WLAN. Hi¢n nay cOng déng
IEEE 802.11 Working Group da dé xuat mot phién ban cai tién cho 802.11 — phién
ban 802.11e — co6 kha ning hd trg chét luong dich vu. Véi co ché truy nhdp phuong
tién Enhanced Distributed Channel Access (EDCA), phién ban 802.11e da co su
phan biét loai dir liéu bang cach gan cho mdi loai mot murc uu tién tuy theo yéu cau
chat lwong dich vu cta luu luong. M&i muc uvu tién sé& str dung mot tap cac tham sd
tac dong vao qua trinh truy nhap dudng truyén. Bang cach nay, 802.11e c6 thé cung
cép duoc kha ning hd tro chat luong dich vu dua trén viéc phan phéi truy nhap
duong truyén.

Bén canh d6, dé ap dung hiéu qua mang WLAN thi van can c6 nhimng nghién
ctru chi ra duoc nhimng tac dong va nang lyc cia hé thong khi trién khai v6i nhimng
tmg dung thoi gian thuc c6 doi hoi riéng, khat khe. Vi du: ing dung VoIP véi tinh

A

nang doi hoi tuong tac cao, hai chiéu nhung don “phuong tién” chi c¢é thoai.

Tom lai viéc nghién ciru danh gia hiéu qua ciia QoS trén hé théng WLAN la
can thiét, trong do Umg dung thoi gian thyc ma ta chon VolP 1a dai dién, ching ta
phai tim ra duoc nhitng nhu cau riéng tuy thudc loai hinh nhim dap tng ding doi
hoi cia ung dung va day cling 1a myc dich hudng téi khi thyc hién luan van nay.

1.2 N6i dung nghién citru

Trong khudn kho luan vin, tac gia xin duoc trinh bay nghién ctru cia minh
vé cac van dé nhu sau:

e Nghién ctru khai quat hod md hinh thoai Voice over IP trén mang
WLAN

e Phén tich va tiép can mot sd yéu cau riéng cho tng dung thoai VoIP
thong qua viéc sir dung mo hinh udc lwong co so sanh véi két qua ciia
thuc nghiém va moé phong.

e Tap hop va dénh gia anh hudng cua 802.11 MAC 1én chét luong cua
VolP.

e Danh gia va dé xuat mot s6 bién phap nham cai thién chat luong dich
vu cho (mg dung VoIP dya trén nhitng két qua thu thap duoc.

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 3 Cao hoc XLTT 2005-2007

1.3 Cau trac ludn van

Luan van dugc chia thanh 7 chuong

e Chuong 1: Giéi thidu chung vé luan van, bdi canh nghién ctru va dinh huéng
dé tai cta luan van.

e Chuong 2: Gi6i thiéu mang khong day theo chuan 802.11 va nhiing khai
niém trong mang cuc bd khong day 802.11

e Chuong 3: Gidi thi¢u cac khai ni¢m chét luong dich vu trong mang khong
day theo chuan 802.11 va nhiing yéu cau vé chat luong dich vu trong mang
WLAN IEEE 802.11, dic biét 1 nhimg yéu cau cho dich vy thoai.

e Chuong 4: Gié6i thiéu vé chuan IEEE 802.11, hd tro chat luong dich vu trén
nén IEEE 802.11

e Chuong 5: Trinh bay vé nhiing phuong phap danh gia hiéu ning chét luong
dich vu ciia mang khong day WLAN

e Chuong 6: Xay dung hé thong mo phong, phén tich thong s6 chat lugng dich
vu. Thuc hién viéc phan tich va té)ng hop két qua thu dugc tir hé théng mo
phong dé danh gia hiéu nang cua hé thong chat luong dich vu.

e Chuong 7: Tong két va danh gia nhiing két qua dat dugc trong qua trinh thuc
hién nghién ctru va dé xuat hudng nghién ctru tiép tuc phat trién cho dé tai.

QoS trong mang Wireless LAN
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Chuaong 2

Giéi thiéu mang cuc b6 khéng day

2.1 Khai niém mang cuc bé khéng day WLAN

Mang cuc bd khong day Wireless Local Area Network — WLAN 1a mdt hé
théng mang may tinh cuc bd (LAN), sir dung song dién tir vo tuyén lam phuong
tién van tai thong tin gilra cdc may tinh trong cung mang.

Cac dac ta cia mang WLAN dugc mo ta chi tiét bai bo chuan IEEE 802.11.
Day la tap hop bao gdm rit nhiéu tiéu chuan cho truyén thong trén mang cuc bd
khong diay (WLAN), duoc thdng nhat va dé ra boi cong dong IEEE LAN/MAN
Standards Committee voi dai phd 5SGHz va 2.4 GHz.

Bo chudn 802.11 bao gém cac ky thuat diéu ché vo tuyén sir dung mot sb
giao thic co ban. Trong d6 phd bién nhét 1a cac giao thirc 802.11b va 802.11g, 1a
nhiing ban cap nhat thém vao cho phién ban 802.11 gbc dau tién.

Hinh 2-1: Thiét bi khong day dién hinh: Wireless Access Point va card mang khong diy
Ngoai ra trong hé thong WLAN chiing ta con mot s6 khai niém sau:
& Tram khong ddy — Wireless LAN Station
Tram khong day (STA), khai niém co ban va chung nhét, dugc dinh nghia la
bat ky thiét bi nao c6 tinh ning cua giao thirc 802.11: bao gom MAC, PHY va mot
két ndi phuong tién khong day. Thong thudng thi cac tinh ning nay duoc dit trong
phan cimg va phan mém cua card giao tiép mang (NIC).

QoS trong mang Wireless LAN
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Mot may tram khong day co thé 1a laptop PC, thiét bi cAm tay, Acces Point
(AP).
L Tdap dich vu co so - Basic serice set(BSS)

Tap dich vu co s¢ dugce hiéu nhu nhiing khdi co ban xay dung nén mang
khong day, 1a tip hop bao gdm mot sb luong bét ky cac tram khong day 802.11

2.2 Phéan loai mang cuc bé khéng day
Hé théng mang WLAN dugc chia thanh mot ) dang co ban nhu sau:
+ IBSS (Independent Basic Service Set):Tap dich vu co s& doc 1ap

Mot IBSS 1d mot nhom céc tram 802.11 lién lac tryc tiép v6i nhau (thay nhau
theo nghia quang hoc) va nhu vay chi lién lac dugc trong khoang thay nhau. IBSS
con dugc dé cip dén nhu 1 mot mang ad-hoc béi vi vé co ban thi né 1a mot mang
khong day peer-to-peer (ngang hang). Mang khong diy nhé nhat c6 thé 1a mot IBSS
vO1 hai tram STA.

. I
G
&&
/ STA I,
III / % \\\

." & Iy peer-peer connections STA ‘.I
\ 2, .'
\\\ STA x\ ,, /

o
2 STA

Hinh 2-2: Mang IBSS
Dic biét, IBSS duoc xem 1a mot sd it cac tram duge thiét 1ap cho nhiing muc
dich cu thé va ton tai trong thoi gian ngan. Vi du: xdy dung mang c6 thoi gian song

ngén dé phuc vu cho hoi nghi.
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+ Infrastructure BSS:T4p dich vu co s&

Infrastructure BSS co diém khac biét véi IBSS 1a st dung mdt Access Point
(access point). Access point 1a diém trung tim trong qua trinh truyén thong giira cac
tram trong Infrastructure BSS, cac tram client (khach) khong lién lac truc tiép VOl
nhau ma ching lién lac v6i nhau qua access point ma dugc access point chuyén tiép
cac khung dir li¢u dén tram dich. Khi d6 khu vuc dich vu co ban twong ung voi mot
Infrastructure BSS dugc dinh nghia 1a nhiing diém ma tai do c6 thé nhan duoc tin
hiéu v tuyén tir access point. Access point co thé duoc trang bj mot cong uplink
(hudng 18n) dé két ndi BSS dén mot mang c6 day (vi du nhu Ethernet uplink). Cau
hinh mang nay con duoc biét dén véi mot cai tén khac d6 1a single domain WiFi —

mang khong day don mién.

Wired Backbone

Hinh 2-3: Mang Infrastructure BSS

+ ESS (Extended Service Set): Tap dich vu mé rong
BSS c¢6 thé sir dung trong van phong nhé hodc gia dinh nhung khong thé sir
dung trong khu vuc 16n. 802.11 cho phép xay dung mang khong day kich thude 16n
bﬁlng cach lién két cac BSS vao mot ESS. Cac BSS két ndi véi nhau vao mot mang
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dudng truc tao thanh mot ESS. T4t ca cac access point trong ESS duoc gan cing gia
tri nhan dang dich vu (SSID: Same Service Identifier — dinh danh tap dich vu).

IEEE 802.11 khong dac ta mot k¥ thuat duong truc dac bi¢t, nd chi yéu cau
mang dudng truc cung cép mot tap cac dich vu cu thé. Céac tram trong cung ESS c6
thé lién lac v&i nhau tham chi cac tram nay co thé & nhiing khu vuc dich vu khac
nhau va thdm chi c6 thé di chuyén gitta cac khu vyc nay véi nhau. DPé céac tram
trong ESS lién lac v6i nhau, méi truong khong day phai hoat dong nhu mot két ndi
16p 2 riéng 1é. Access point hoat dong nhu bridge. Vi vy truyén thong truc tiép
giita cac tram trong mot ESS yéu cau mang duong truc giéng nhu 1a két nbi 16p 2.

Wired Backbone

I , 7/ ‘/’ \\\
I’ % ‘l :’ & “l
': | ' 2 ,"
\‘ & ‘// /’ \ % /)

\ 2 / \ Iy

J : S
3 &
BSS1 BSS2

Hinh 2-4: Mang dich vu mé rong ESS

2.3 Cdc chuan cua IEEE 802.11x vé mang WLAN

Tat ca nhitng mang trong chuan 802.11x déu bao gom thanh phan MAC va
PHY:

- MAC: tap cic quy tic xac dinh giao thic truy cip méi trudng va truyén
nhan dir ligu.

- PHY: chi tiét thong tin vé giao thic truyén va nhan dir liéu.

QoS trong mang Wireless LAN
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PHY Layer - I
- D 802.1 IMAC Layer
]
] Infra-Red (IR} 5[\323 -I'!AlepF: .
B02.11TGe MAC

Enhancement-Cas

802.11 FHSS
2.4GHz (FHSS)} Frequency 1/2 Mbps
| Hopping Spread Spectrum
B0L11 DS35
142 Mbps -
L 8021 1§ TG Iner-
2.4GHz (DSSS) Direct Sequence 0211/ TGy Data Access Point Protocal
| Spread Spectrum B2 11 WTGh High Rate Extension 609/
Dhata Rate Extension | [ | |2/ 1& 2024033054/
55011 Mbps 48 $4Mbps
5GHz (OFDM) Orthogonal 80211 TGa High - -
— Frequency Division | DasRae .| A% ;? Sl 802 11i/TGi Enhanced
Multiplexing Extension 6/9/12/ ool 8 Security Mechanisms
p : 18247365 M bps Managed 8021 1a

Hinh 2-5: Céc thanh phén chuin trong 802.11

Bang thong tin dudi ddy s& mo ta cho chung ta mot s6 ddc ta quan trong
trong bo chuan IEEE 802.11

R Radi
Range (Radius Indoor) ange (Radius

: Outdoor)
Protocol Release Op. Throughput Data Rate Mudul?tmn T oo )
Date Frequency (Typ) (Max) Technique Loss includes one
of walls

wall
Legacy | 1997 24 GHz 0.9 hbit/s 2 Mbit/s ~20 Meters ~100 Meters
giz.11a 1999 4 GHz 23 Wibitfs a4 Mbitfs OF Dt ~35 Meters ~120 Wleters
g0z 11b | 1999 2.4 GHz 4.3 Nibit/s 11 Mbitss D535 ~33 Meters ~140 Wleters
802.11g |2003 2.4 GHz 19 Mbit/s 54 Mbit's OF Dt ~38 Meters ~140 Meters
802.11n oot 2008 |24 Ghz 74 Mbit/s 248 Mbit/s | MIMO ~70 Meters ~250 Meters

(est.) 5 GHz

B02.11y ?gztm)h 2008 137 GHz 23 Mbit/s £4 Mbit/s ~50 Meters ~5000 Meters

Bing 2-1: Mt s6 phién ban trong by chuéin IEEE 802.11
+ Dac ta co ban 802.11-1997 (802.11 legacy)

Nguyén ban ctia chuan IEEE 802.11 dugc dua ra vao nim 1997 va chinh
thirc cong nhan vao nam 1999, bao gdm 2 téc do truyén dir liéu tho 1a 1 va 2
Mbit/s trén dai tan ISM véi tan sb la 2.4 GHz. Phién ban ké thira tir d6 la
802.11b 1a phién ban duoc phét trién va phd dung nhanh chéng tir phién ban gbc
ban dau.

+ 802.11a
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Phién ban 802.11a, mo ta cac thong s6 va giao thic cho ting vat li, st dung
chung céc giao thirc core nhur ban chuan nguyén gbc ban dau. Hoat dong & dai
5Ghz v6i bang thong toc do 1a 54Mbitsd/s, va lam viéc tin cay & thuc té khoang
20 Mbit/s.

+ 802.11b

Phién ban 802.11b, mo ta cac thong sd va giao thic cho ting vat li va tang
MAC. Hoat dong & dai 2.4Ghz véi bang thong toc do 1a 11Mbps c6 thong lugng
la 4.3 Mbps.

£ 802.11g

Phién ban 802.11g, md ta cac thong sb va giao thirc cho tang vat 1i va MAC.
Day 1a phién ban hd tro rong rai nhét hién nay tai Viét Nam. Hoat dong ¢ dai
2.4Ghz véi bang thong téc d6 1a 54Mbps c6 thong lugng 1a 19Mbps.

+ 802.11n

Day ciing 1a mot dic ta cho tang vat Iy va MAC. Hoat dong & dai 2.4Ghz véi
bang thong tdc do 1a 248Mbps c6 thong luong 13 74 Mbps
+ 802.11e

Chuan qui dinh vé mot s céi tién QoS cho mang WLAN 802.11 thong qua
mot sd diéu chinh & lop MAC. Chuén nay duogc coi la mdt budc cai tién dang ké
d6i voi nhitng tmg dung nhay cam véi thoi gian tré nhu VoIP hay cac tmg dung
Streaming Media.

QoS trong mang Wireless LAN
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2.4 Giao thirc diéu khién truy nhap phwong tién 802.11MAC

Céc giao thirc 802.11 ¢6 vai trd giébng nhu cac giao thic khac trong 16p
802.x, n6 bao phu hai 16p MAC va Physical trong mé hinh OSI.

802.2 Data Link
Layer

§02.11 MAC

FH DS IR PHY Lavyer

Hinh 2-6: Cac 16p trong giao thirc MAC ciia 802.11

Ngoai cac tinh ning thong thuong cho ting MAC thi giao thirc MAC cua
802.11 con c6 nhiing tinh ning lién quan téi cac giao thirc ting trén nhu: phan

manh, truyén lai goi tin, bao nhan.

Trong giao thirc 802.11 ting MAC dinh nghia hai phwong thtic truy nhap
dudng truyén:

e Phuong thuc: Distributed Coordination Function — DCF
e Phuong thuc: Point Coordinate Function — PCF

Trong d6 phuong thuc: Distributed Coordination Function — DCF 1a mét co
ché truy nhap co ban, dugc xay dung dua trén co ché Pa truy nhap cam nhén séng
mang, tranh dung d¢ (Carrier Sense Mutiple Access with Collision Avoidance —
CSMA/CA). Con phuong thirc PCF do hiéu qua khong cao va chi phi trién khai 16n
nén khong duoc dua vao tmg dung san xuat, do vay chi tiét ciia giao thirc s& khong
dugc trinh bay trong cuén luan van nay.

2.4.1 Khai niém khung th&i gian tréng

Nhu d3 trinh bay & trén, giao thirc 802.11 xay dung 2 co ché truy nhap
duong truyén co ban: truy nhdp ngdu nhién — Distributed Coordinator Function
(DCF) va truy nhép chi dinh yéu cau — Point Coordinator Function (PCF). Ca hai co
ché nay déu co chung khai niém vé khung thoi gian tréng

Chuan IEEE 802.11dinh nghia bdn loai khung thoi gian Inter Frame Space 1a
cac khoang thoi gian trong duoc chén vao gitta cac frame véi nhitng mirc wu tién
khéc nhau:

QoS trong mang Wireless LAN
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Backoff
| | |
Previous Transmission | | | Next Transmission
| | |
Short InterFrame Space (SIFS) || SI;t Ti:ne
PCF InterFrame Space (PIFS) 4—I-|
DCF InterFrame Space (DIFS) < >

A
Y

Extended InterFrame Space (EIFS)

Hinh 2-7: Co ché truy nhap co bin

e SIFS — Short Inter Frame Space: dugc dung dé phéan tach viée truyén thong
theo timg khéi don (vi du cap Frame — Ack) va 1a loai Inter Frame Space nho
nhat. Tai mdi thoi diém nhat dinh ludn chi c6 tdi da mot tram tin thuc hién
truyén thong. Gia tri cua SIFS la ¢6 dinh v&i mdi loai téng vat 1y vi du véi
tang vat Iy 802.11 FH thi gia trj ctia n6 1a 28 micro gidy.

e PIFS — Point Coordination IFS: Dugc sir dung bdi cac Access Point (hay
Point Coordinator) nham gianh duogc quyén truy cap vao dudng truyén trudc
cac may tram khac. Gia tri ciia PIFS dugc tinh bang gia tri cua SIFS cong
thém mdt Slot Time (dd dai ctia mot khe thoi gian) vi du 78 micro gidy.

PIFS = SIFS + SLOT

e DIFS — Distributed IFS: 1a khoang tréng dugc chén thém vao giita cac khung
tin gitip cho tram truyén tin sdn sang bit ddu mot phién truyén dir lidu méi.
DIFS = PIFS + Slot Time. Vi du: 128 micro gidy.

DIFS = SIFS + 2*SLOT

e EIFS — Extended IFS: 12 mdt IFS dai hon dugc su dung khi mt tram nhan
duge mot gbi tin ma nd khong hiéu. Khoang thoi gian trong nay s& duoc st
dung dé ngan chin viéc mot tram tin (tram nay khong biét dugc thong tin vé
thoi gian truyén trong Virtual Cairier Sense) bi xung dot véi cac packet khac
cua khoi dit liéu hién tai.
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2.4.2 Giao thirc da truy nhap cam nhan séng mang tranh xung dot
CSMA/CA

Giao thirc CSMA lam viéc v6i nguyén ly: Mot may tram phat tin hiéu cam
nhan dudng truyén. Néu duong truyén ban (vi du nhu co tram khic dang truyén
chang han) thi tram nay s& 1ui lai viéc truyén thong mot khoang thoi gian nao do.
Néu tram cam nhan duogc 14 dudng truyén rdi thi tram s& duoc phép truyén dir licu.

Size:
Found binary exponential
idle yexp
Continuously sense IFS
A
— . : HTT——
Busy Contention window  sand frame  Time-out Time

Hinh 2-8: Lugc d6 thoi gian ciia CSMA/CA

Ta dé nhan théy loai giao thure nay dac bi¢t hi€u qua khi duong truyén khong
phai chiu ning tai. Khi d6 n6 cho phép cac tram truyén tin v6i thoi gian tré rat nho
nhung véi dic diém ciia minh thi giao thirc nay ciing gy ra kha ning céc tram s& bi
xung dot (cung truyén tin vao mot thoi diém) boi vi co thé cac tram s& cing nhan
biét dugc dudng truyén rdi va s& giri tin di cung luc. Do vay cac tinh huéng giy
xung dot ndy can duoc xac dinh dé ting MAC c6 thé truyén lai goi tin ma khong
can dén sy can thiép cua cac 10p trén, tuy nhién no ciing gay ra mot su tré nhat dinh.
Trong truong hop cua mang Ethernet thi sy xung dot dugc nhan biét boi cac tram
truyén va khi d6 né s& truyén sang trang thai truyén lai géi tin v6i giai thuat
exponential random backoff - gidi thuat quay 1ui ngiu nhién theo ham mii.

Tuy co ché phat hién xung dot Collison Detection 14 bién phap vo ciing hitu
dung d6i v6i mang Ethernet nhung né lai gip phai nhiing tré ngai dang ké khi trién
khai cho mang cuc bg khong day vdi nhiing 1i do chinh sau day:

1. Viéc trién khai co ché phat hién xung dot CD doi hoi phai trién khai dugc
truyén song cong trén song radio (Full Duplex - truyén nhén tin dong
thoi). Didu nay s& lam gia ting dang ké chi phi trién khai.

2. Trong méi trudng khong day, ta khong thé dit ra gia thiét 1a moi tram tin
déu c6 thé nghe thdy dugc cac tram khac (doi hoi co ban cho co ché phat
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hién xung d6t CD) va thyc té 1a cho di tram truyén nhan thdy duong
truyén rdi dé giri tin di thi duong truyén xung quanh khu vuc cua tram
nhan ciing khong chic chan 13 18i vao thoi diém do.

Do vay, trong hé thong 802.11 ngudi ta da sir dung co ché tranh xung dot —
Collision Avoidance cung véi co ché Positive Acknowledge nhu sau:

Mot tram giri sdn sang s& guri goi tin cam nhan phuong tién truyén. Néu thay
dudng truyén ban thi tram s& tién hanh truy nhap sau. Néu duong truyén ranh trong
mot khoang thoi gian xac dinh (dugc goi 1a DIFS — Distributed Inter Frame Space)
thi n6 s€ duoc phép truyén tin, tram nhan s& kiém tra CRC cta g0i tin nhan duogc va
giri ra goi tin xac nhan (ACK). Viéc nhan duoc ACK nay ciing dong nghia véi viéc
dudng truyén khong bi ban. Néu tram truyén khong nhan dugc ACK thi s& c6 gang
guri lai v6i sau mot sd 1an tdi da d¢é dwoc ACK. Khi d6, da st dung hét sd 1an giri
cho phép ma van khong c6 hoi 4m, n6 s& ngimg lai viéc truyén tin.

2.4.2.1 Exponential Backoff Alogrithm

Giai thuat Backoff dugc biét dén nhu 1a mot phuong thirc hitu dung cho viéc
giai quyét sy xung dot giita nhimg tram tin khac nhau da sin sang cho truy cép vao
phuong tién truyén. Phuong thirc nay yéu cau mdi tram phai chon mot gia tri ngu
nhién Random Number (n): nam giira 0 va mot sd cho trude 1am sd nguyén 1an do
dai khe thoi gian dé tram cho dén lugt truy nhap vao phuong tién truyén va kiém tra
xem trudc do cd tram nao khac truy nhdp vao hay khong.

Khai ni¢m Slot Time — khe thoi gian 1a cach dé cac tram xac dinh liéu cac
tram khéc c6 truy nhap vao duong truyén tai lac bat dau cua slot trudc.

Giai thuat truyén lai theo phan phdi mii — Exponential Backoff c¢6 nghia la
mdi tram s& chon ldy mot khe thoi gian va khi c6 xung dot xay ra thi né s& tang lén
tdi da theo ham mii cho gia tri lya chon ngau nhién.

Hé thong chuan 802.11 dinh nghia giai thuat Exponential Backoff
Alogrithm dugc st dung trong nhiing truong hop sau:

e Mot station cam nhan dugc phuong tién truyén trude khi truyén di goi tin
dau tién va phuong tién truyén dang ¢ trang thai ban.

e Sau moi lan truyén lai goi tin — retransmission

e Sau mdi lan truyén tin thanh cong.
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Kich thwéc clra s6 phan tranh
ContentionWindow = 2"-1

Sau [nc’)i slot
Kénh rai, tiép tuc

No

énh r6i (Idle)?
Yes

Doi voi Time = IFS

énh réi (Idle)?
Yes

Chon
R = random(0, 2X-1)

v

Boi R slot

Kénh ban, dirng va tiép tuc khi réi i

Doi time-out

No
K=K+1

Yes

Success

Hinh 2-9: Minh hoa co ché CSMA/CA véi backoff

V61 CSMA/CA ta c6 hai cht y quan trong:

- Gia trj IFS ¢6 thé st dung dé xac dinh mac do vu tién cta tram hodc ban

than Frame dir liéu d6. Pic diém nay s& dugc st dung trong IEEE

802.11e dé quan 1i chat lwong dich vu.
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- V61 CSMA/CA. khi mt tram phat hién ra kénh ban né s€ khong khoi
dong lai timer cua cua ) phan tranh ma chi dung timer lai va s€ khaoi
dong lai timer nay khi kénh truyén da roi.

% Virtual Carrier Sense — Cam nhan sébng mang ao:

Day 1a co ché tro gitip, nham giam bét xac suat hai tram bi xung dot do khong nghe

duoc nhau.

Khi mot tram truyén sin sang giri tin, ddu tién tram s& giri mot goi tin didu
khién nho duoc goi 1a RTS (Request To Send) trong d6 co chi ra dia chi gbc, dia chi
dich va thoi gian cta viée trao ddi (vi du nhu géi tin va ACK tuong tng), tram dich
(néu duong truyén rdi) s& gui lai goi tin diéu khién tra 1o6i CTS ( Clear To Send)
cling bao gom nhiing thong tin nhu vy.

TAt ca cac tram khong day khi nhén dugc goi tin RTS hay CTS, déu cap
nhat lai gia tri chi thi Virtual Carrier Sense ctia minh (con dugc goi 1a NAV —
Network Allocation Vector). Trong m{t quang thoi gian nao do, né sé dugc dung
cling véi Physical Carrier Sense (Cam nhéan séng mang thuc) dé cam nhan duong

tmyén.
i E1=5IFS
—i= GAa=DIFs
Sre RTS Data CW=Contention Window
1 1 G
== ey N e
Dest s ey

o W =
oher 777 N w7 [fTf] [ Nextmrou
R R RNAY T

Defer Access Backoff after Defer
=l T=1=

Hinh 2-10: Trao ddi thong tin giira hai tram ngudn, dich va NAV dwgc két hop véi caim nhin dwdng
truyén vat ly dé chi ra trang thai ban é duong truyeén.

Co ché nay 1am giam dang ké xac suat xung dot trong khu vuc cua tram nhan
v6i mot tram bi “khuat” ddi voi tram truyén. Ngoai ra do RTS va CTS 1a nhiing
khung tin ngin nén né ciing s& lam giam cac overhead giy ra xung dot dic biét 1a
khi géi tin can truyén c6 kich thudc 16n hon nhiéu so v6i goi RTS.

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 16 Cao hoc XLTT 2005-2007

2.4.3 Giao thirc diéu khién truy nhap phwong tién DCF

Giao thirc DCF — Distributed Coordination Function la giao thurc co ban cua 16p
MAC 802.11. Giao thirc nay diéu khién viéc chia sé¢ kénh truyén giita nhiéu tram
khéc nhau. Giao thttc nay hoat dong dua trén cac phuong thtc CSMA/CA va
802.11 RTS/CTS: Mbi tram c6 mét timer, dém lui khi no théy mot slot tréng. Timer
nay bi dong lai khi tram thdy kénh truyén ban va quay tro lai sau mot khoang tré c6
dinh khi n6 thdy kénh rdi. Khi bo dém bang 0, tram truyén tin. Néu viéc truyén tin
bi dung dg, tram s€ lya trong mot gia tri timer méi dugc boi s6 1én sau mdi lan bi
dung dg. Viéc lam nay duoc 1ap lai cho dén khi truyén tin thanh cong hodc cé sb lan
truyén lai t6i da. Céc tram lua chon gia tri tré khéi tao trong khoang {0, 1, 2...,
CWin-1}xIDLE.

Cac tham so 802.11b 802.11g

DIFFS 50us 28us
SIFS 10us 10us
IDLE 20pus 9us

CW i 32 16

CW 00 1024 1024

TG6c do truyén t6i da 11 Mbps 54 Mbps

ACK 48 24

Bang 2-2: Cac tham s6 ciia 802.11 DCF protocol
Giao thitc DCF ¢6 mot s6 gidi han sau:

- Néu c¢6 nhiéu tram lién lac cung luc, s€ xuét hién nhiéu dung d6 do do sé
lam giam bang thong hién tai (giéng Ethernet sir dung CSMA/CD).

- Khong phan chia muc do uu tién cho tai.

- Néu mét tram “chiém” duogc duong truyén, nd c6 thé luu gitt bao lau tuy
¥, néu né truyén véi bit rate thap, thi s& sir dung kénh truyén lau, anh
hudng dén cac tram khac.

- Khong c6 dam bao cho chat lugong dich vu.

Dé dé hiéu chiing ta xem xét vi du dudi day ( 802.11 DCF MAC protocol). Trong vi
du chung ta minh hoa truong hop khi ¢6 2 tram A va B tranh nhau mot kénh truyén
chung.
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Hinh 2-11: 802.11 DCF MAC protocol

Trong do c6 su phan chia thoi gian nhu sau:
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Phan (1): Trén hinh v& phan (1) 1a phan tré khoi tao, 13 thoi gian ma mdi
tram phai doi sau khi kénh truyén rdi trude khi dé c6 thé bat dau truyén dir
liéu. Phan tré nay dugc goi 1a Distributed Interframe Spacing (DIFS) va
trong 802.11g DIFS c¢6 gié tri 28.10s.

Phéan (2): Khoang thoi gian tré dugc ldy ngiu nhién trong tap gia tri {0, 1,
2,.., CWpi-1}xIDLE trudc khi tram thir gui di goi tin dau tién. Trong dé
CW,.i, IDLE 14 céac tham sb duge cho trong giao thuc.

Vi du v6i 11g: CW,,,=16, IDLE= 9.10° s, khoang thoi gian tré s&
duogc tron 1a {0, 1, 2, ..., 15}x9.10'6 s. Trong vi duy ta gia sir ca A va B cung
lya tron mot thoi gian tré nhu nhau.

Phan (3): A va B cung truyén tin va bi dung dg. Ca hai tram lap lai budc (1)
doi cho kénh truyén rdi véi mot khoang thoi gian bang tré khoi tao. Muc
dich cta phan tré nay 13 doi mot 101 bao viéc truyén thanh cong dugc gui di
sau khi da doi mot khoang thoi gian Short Interframe Spacing (SIFS) ngén
hon DIFS.

Phéan (4): Cac tram lai 1dy mot khoang thoi gian tré ngiu nhién dong dang,
nhung s& dugc nhan d6i dai gia tri sau mdi lan bi xung dot. Vi du trong 11g,
sau 1an dung d6 thtr nhit tap gia tri la {0, 1, 2, ..., 31}x9.10°s, sau lan thir 2
1la{0,1,2, ..., 63}){9.10'6 s va cr thé. Trén hinh v&, A léy gia tri tré dai hon 3
slot so v6i B. Ca A va B s& giam timer tré cua minh mdi khi thiy mot slot
thoi gian tréng. Nhu trén hinh vé B di bat dau truyén dit liéu khi timer ctia A
van con 3 slot. B& dém 1ui cia A s& bi dong lai trong subt qua trinh truyén dir
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liéu cua B. Khi kénh tmyén lai 16i, cac tram lai bat dau khoang tré khoi tao
triroc khi ching khoi phuc lai dém Iui. Nhu trén

% Hinh 2-11, sau 3 slot nira (dugc chi ra boi phan (4°)), tram A truyén di liéu.
Chung ta mo ta cac tham sé cho giao thirc MAC cuia 802.11 cho timg chuan
802.11a/b/g theo cung thu tuc nhung véi don vi khac nhau nhu sau:

e DIFS: thoi luong phai doi sau khi kénh truyén r6i trudc khi tram khoi
phuc lai viéc canh tranh chiém kénh truyén (1).

e SIFS: thoi lugng phai doi sau khi kénh truyén thanh cong trude khi tram
dap tmg ra mét MAC layer acknowledgement cho ACK phién truyén dir
liu gan nhat

e IDLE: d6 dai cta cac slot roi-idle.

o CWy,: kich thudc tap khoi tao ma khoang dém ui ngau nhién dugc
chon (2).

o CW,x kich thude tap 16n nhat ma khoang ngau nhién dugc chon va toc

do truyén hd trg

2.5 DPinh dang khung truyén

Dinh dang khung truyén 1a dinh dang co ban, bao gdm mot sé cac truong véi
thir tu ¢b dinh trong tat ca cac khung truyén MAC. Pinh dang chung cho khung tin
MAC trong mang WLAN dugc mo ta nhu hinh vé dudi day:

- MAC Header >
(E;?w?il Durlaa[t]ion-" Address 1 | Address 2 | Address 3 Sg‘lﬁ;‘ie Address 4 Frame Body ‘ FCS
Octets: 2 2 6 6 6 2 6 0-2312 4
Hinh 2-12: IEEE MAC frame format
Trong do:

% Address 1 - Recipient Address: dia chi cia STA s€ nhan frame tic thoi.
Trong truong hop bit ToDS cua FrameControl dugc set thi day 1a dia chi cuia
AP, ngugc lai s€ 1a dia chi cua tram cudi.
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% Address 1 — Transmitter Address: Dia chi cua may tram vat li da phat ra
frame. Néu bit FromDS dugc set thi day la dia chi cua AP, néu khong duoc
set thi day 1a dia chi ctia mét tram STA thong thuong.

Chi tiét vé cac truong ciia Frame dugc miéu ta trong tai liéu [2]

BO B1B2 B3B4 B7 B8 B9 B10 B11 B12 B13 B14 B15
Protocol . . To | From | More Pwr | More |, .
Version Type Subtype DS DS Frag Retry Mgt | Data WEP | Order

Bits: 2 2 4 1 1 1 1 1 1 1 1

Hinh 2-13 Frame Control Format

2.6 Giao thirc trao déi khung tin co’ ban

Giao thirc trao d6i khung tin co ban hay con goi 1a Basic Frame Exchange, 1a
giao thirc yéu cau trao doi giita hai tram & ¢ muc tdi thiéu va chi gdm hai khung tin.
Mot khung dir liéu dugc gui tu nguén dén dich va dé xac nhan thanh cong tram dich
chi can tra 10i bang mot ACK. Hinh v& dudi ddy minh hoa mot phién trao d6i khung
tin dya trén giao thirc ndy. Trong d6 viéc trao doi phan khung dir lidu va ACK la
nhitng don vi trao ddi co ban khong chia nho theo giao thic MAC, va thao tac nay
khong thé bi ngat do nhiing tram khac gay ra.

DIFS
B Backoff Data
Tram Nguoén
(-
SIFS
ACK
Tram Bich
DIFS
Backoff Backoff Z
Cac tram khac : e
- Contention g Defer Access " Contention

Hinh 2-14: Trao dbi khung tin ¢ dang co ban

Dé tranh gdp phai van dé cac node bi an, viéc trao ddi gilta c4c tram tin dugc
c6 thé st dung hd tro thém hai frame diéu khién RTS (Request To Send) va CTS
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(Clear To Send). Nhu & trong Hinh 2-15, sau khoang thoi gian doi kénh rdi, tram
phat giri khung RTS dé yéu cau guri goi tin, dé dap lai tram dich gui lai khung CTS.
Dua trén khung tin CTS nhén dugc, tram nguén s€ gui di khung tin chua dir licu
nhu phan trén. Néu bén dich nhan dugc khung tin mot cach ding dan thi s& gui
ACK dé hoi dap va hoan tat viéc trao doi dit liéu. Doi v6i phuong thirc mo rong nay
thi ca bén khung tin trén déu 13 nhitng thanh t6 co ban, khong thé chia nho va viéc
trao d6i 1a khong thé bi ngat quing bai bat ky mot tram khong day nao khéc.

DIFS
N Backoff | RTS Data
Tram Nguon
[t~ [ [
SIFS SIFS SIFS
) cTs ACK
Tram Dich
DIFS
i P77,
Backoff : NAY (RTS) Backoff 7/
Cac tram khac
- | NAV (CTS)
“Contention | Defer Access | Contention

Hinh 2-15: Trao ddi khung tin ¢6 sir dung thém RTS va CTS

Mic di co ché RTS/CTS giai quyét dugc van dé node an, nhung co ché nay
lai gay ra thoi gian tré 16n va lam ting muc d6 s dung kénh truyén véi cac géi tin
ACK va RTS, CTS lién tyc, gy ling phi duong truyén. V&i RTS/CTS thi thong
luong mang ciing thdp hon nhiéu so v&i viée sir dung co ché trao d6i géi tin co ban.
Do vay hién nay phan 16n céc thiét bi khong day 802.11 duogc dit ¢ ché d6 mic dinh
1a khong sir dung RTS/CTS, dic biét 1a cac thiét bi phd dung cho doanh nghiép vira
va nho.

2.7 Nhwoc diém cua giao thirc DCF

H¢ théng IEEE 802.11 vé co ban dugc xay dung dua trén mo hinh dich vu
best-effort. Vi du: giao thitc DCF chi truyén dit liéu theo kha ning tét nhat c6 thé
(best-effort) ma khong dua ra bat ky mot co ché ndo dam bao vé cac yéu td nhu thoi
gian tré, d6 rong bing thong, ty 18 r6t goéi. Do do, tat ca cac ung dung s& dugc ddi
xtr dong déu nhu nhau, khéng quan tdm t6i nhiing tmg dung c6 yéu cau vé chat
luong dich vu riéng biét. Trong 802.11 DCF khong hé c¢6 khai niém phan biét phuc
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vu. Tét ca cac tmg dung nhay cam véi bang thong, do tré, do rung pha (jitter) hay ty
1é 1ot g6i cling duoc phuc vu gidng hét cac ung dung thong thudng (best-effort). Do
vay khi mang bi nghén thi tat ca céc ung dung nay déu co do tré, ty 1€ rot goi va
bang thong twong duong nhau, khong hé c6 tinh phan biét, wu tién.

Hinh vé& duéi day mo ta tré dau cudi-dau cudi, cua bdn loai luéng dir liéu
khéc nhau dugc sinh ra tai mot tram khong day: Voice, Video, Best Effort va
Background.

Stafions vs, Average End-to-End Delay
T T T T T T T

Pl
w
T

Average End<to-End Delay (s)
= n w
in n o w [ FS
T T T T T

0.5

Stations

Hinh 2-16: Théi gian tré trung binh.

Nhu ta thay trén hinh v& thi ca bén loai traffic trén déu co6 thoi gian tré x4p xi
nhau, khong phan biét loai hinh dich vu. Diéu nay ching t6 giao thitc DCF khong
¢6 nhitng co ché dam bao bang thong, thoi gian tré, 6 rung pha, hay ty 18 rot goi
cho nhitng ludng dir liéu da phuong tién c6 mirc d6 vu tién cao. Viéc thiéu hut kha
ning cung cap QoS cho nhiing ing dung da phuong tién tao nén mot 16 hong kha
16n trong viéc trién khai mang khong day 802.11 cho nhiing tng dung cip cao nhu
da phuong tién, thoi gian thuc.

2.8 Két chuong

Trong phéan trinh baytrén, ching ta da luoc qua mot s6 khai niém co ban
trong hé théng mang WLAN. Hé théng mang WLAN IEEE 802.11 st dung co ché
truy nhap duong truyén CSMA/CA va ctra s6 phan tranh theo giai thuat backoff.
Giao thirc chinh duoc sir dung 1a DCF tuy nhién giao thirc nay chua hd trg cho chat
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lugng dich vu. Giao thitc EDCA dugc xdy dung trong phién ban IEEE 802.11e
nham giai quyét van dé nay, chi tiét vé EDCA sé& duogc trinh bay k¥ hon ¢ chuong 4.

Trong phan tiép theo, ta s& cting tim hiéu mot sb 1y thuyét vé dam bao chat
luong dich vu - QoS. D6 13 nhiing hiéu biét co ban giup ta giai quyét vin dé chat
lugng dich vu VoIP trén moi truong khong day 802.11
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Chuong 3

Chat lwong dich vu trén mang
WLAN 802.11

Trong chuong nay, ching ta s& giai thich khai niém chat lwong dich vu

(Quality of Service - QoS) va cac mo hinh dich vu lién quan.

3.1 Téng quan vé chat lwong dich vu

3.1.1 Khai niém chéat lwong dich vu

Khai niém Qualitiy of Serivce (QoS) - chét lugng dich phy, dé cép t6i kha

nang cua mot h¢ théng mang cé thé phuc vu mot $6 luu luong mang dugc chon vai

chat lugng duoc cai thi€n hon so vdi cac loai Iuu lugng khac. Bac biét, QoS cod

nhitng tinh nang nhu cung cap cac dich vu ma ma chat lugng ctia n6 da dugc cai

thién cting nhu dugc doan dinh trudce, bao gém:

Cung cap bang thong voi lugng dinh trude
Cai thién tinh hinh mét goi tin

Quan li va lam giam dung d§ mang

Phén ludng luu lugng mang

Thiét 1ap uu tién cho cac luu lugng trén hé théng mang.
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Packets that Made through;
| Rest Are Dropped

Link Utilization 80%

L n

Example:
100 Mbps Link

Packets from Different Applications
Hinh 3-1: Minh hoa QoS - Phin chia wu tién véi cac luvu lwgng mang

Mot cach don gian, ta hiéu QoS 1a tap hop cac bién phap, cach thic nhim
dam bao vé chit lugng phuc vu cho mot loai hodc mét tap hop luu lugng mang
dugc chi dinh. Va trong cac phan sau khi nhic dén QoS ta c6 thé ngam hiéu 1a day
1a nhiing bién phap nham cung cép, hd trg cho véc dam bao chat lugng phuc vu cho
mot loai hinh dich vy hay luu lwong mang nao déy.

3.1.2 Kién trac Chat lwong dich vu

Pé co thé cung cip tinh ning dam bao chat lwong dich vu gitta cac dau cudi
trén hé thong mang thi ta cin phai thiét 1ap cAu hinh véi cac dic tinh cta QoS cho
hé thdng mang. C6 3 phan co ban cho viéc hd trg QoS trén cac mang khong dong
nhat:

e QoS cho mdt thanh té mang don 1é, bao gdm cac dic trung: hang doi, 1ap
biéu, phan loai luu lugng

e Cac ky thuat bao hiéu QoS dé phdi hop hoat dong QoS phan phdi dau cudi-
dau cudi giita cac thanh té mang.

e Cac chic ning quan li, chinh sach QoS dé diéu khién, quan tri luu lugng
mang dau cudi khi truyén giao qua hé théng mang
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Hinh 3-2: Ba thanh phén chinh cho vi¢c trién khai QoS

3.2 Cdc co ché dam béao chat lwong dich vu

Trudce khi quan tam dén cac tham s6 dugc st dung cho QoS, ta can tim hic¢u
ve cac loai dich vu network dugc st dung hién nay:

3.2.1 Phan loai trng dung mang

3.2.1.1 Cac dich vu truyén 50 liéu (Elastic traffic Application)

Day 1a cac dich vu lién quan dén truyén sb liéu. Thuong khong doi hoi yéu
cau cu thé vé chat lugng dich vy, khong bi nhay cam véi thoi gian ma chi yéu cau
dam bao sy dung dén cta thong tin dugc phan phéi. Loai hinh dich vu nay con dugc
biét dén nhu 1a Best Effort Serive (khong hira trudc chat lwong dich vu, chi ¢6 gang
t6i da) va No Realtime Service (khong phai tac dong véi yéu cau thoi gian thuc). Vi
du: céc ung dung FTP, Telnet hay bat ky mot iing dung nao cé thé 1am viéc ma
khong bi rang budc viéc phan phéi theo thoi gian.

3.2.1.2 Cac dich vu thoi gian thue (Inelastic traffic Application)

Day 1a nhiing tmg dung c6 yéu cau khi ma tin hi¢u nhan dugc phai co thoi
gian tré nho hon mot ngudng cho trude. Vi du nhu cac img dung truyén video hay
audio. Hién nay, nguoi ta chia céc dich vu Inelastic lam hai loai:
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o Dich vu tuong tac — Interactive service: day la loai hinh dich vu cé
tuong tac theo hai chiéu. Vi du: VoIP, Video Conference. Loai dich
vu nay co yéu cAu chat luong dich vu nghiém ngat nhét (nén dugc goi

la Guarantee service hay hard QoS).

o Dich vy khong tuong tic — Non Interactive Service: 1a nhitng dich vu
khong c6 tinh tuong tac, thong tin chii yéu 1a theo mot chidu. Vi du:
E-learning, Video-On-Demand. Théng tin trao ddi c6 thé bao gém ca
nhimng luu lugng can co do wu tién cao hon so véi cac luu lwong con
lai (thoi gian luu chuyén nhanh, bang thong trung binh cao hon, ty 1
1ot goi tin nho di). Do vdy cac yéu cau cua loai dich vu nay khong
khét khe nhu dich vu twong tac nén con duoc goi la Differentiated
service hay soft QoS.

Best Effort L — Slfwltveerg-eltp
(1P, IPX, / T Ubiqu
— quitous
AppleTalk) 1 ~¥ Connectivity
A Best Effort .
Differentiated VYN Some Traffic Is
(First, Business, ( | Differentiated | | More Important
Coach Class) | Than the Rest
Guaranteed .
\ T |
The Network Certain
Guaranteed —\, Applications
(Bandwidth, S | Require Specific
Delay, Jitter) ~— ™ Network
| Resources

Hinh 3-3: Cac mirc d9 doi héi trién khai QoS

Trén day ching ta da trinh bay vé céc loai hinh dich vu can t6i su hd tro cua

QoS. Trong phan ti€p theo ta s€ tim hi€u vé cac khai niém va cac tham s6 dugc s

dung cho viéc danh gia va theo doi chat lugng dich vu:
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3.2.2 Cac tham sé Chéat lwong dich vu

3.2.2.1 Ty 1§ mit goi (Packet Error Rate-PER):

Ty 1& phan tram gbi bi mét anh huong dang ké dén chat lugng thoai mang IP.
Ty 1¢ g6i bi mat tinh bang ty 1¢ phan trim cac goi goi tir host A ma khong dén duge
noi nhan cudi cung cua no tai host B.

LostPackets Number

TransmittedPackets _ Number

PER =

C6 3 nguyén nhan chinh lam goi bi mat, giam chat luong truyén dan do:
- Sy cb & thiét b truyén dan.
- D6 tré gbi vuot qua mirc ngudng “Time to live”.

- Do nghén mang. Khi tinh trang nghén mang ting cao, thuat toan giai
nghé&n cua router s& giai phong cac hang doi ciia chung bang cach thai hoi
céc goi trong hang doi, diéu nay din dén tinh trang mat goi. Cac goi thoai
bi méat sé tao ra céc khoang ngét trong cudc dam thoai. Tuy nhién, trong
mot sb cong nghé thoai IP, thuat todn ma hoa thoai cho phép noi suy ra
ndi dung ciia 3-5% sb goi bi mat ma van dam bao chat luong thoai.

3.2.2.2 Tré-Delay

Do tré duoc tinh bang do chénh 1éch thoi gian giita thoi gian goi tin xuét phat
cho dén thoi diém nhan duoc goi tin tai diém dén. Hay noi cach khac do tré goi
tuong (mg v&i sy sai khac thoi gian tir khi ngudi néi bat ddu néi cho dén khi ngudi
nghe nhan dugc am du tién.

Theo khuyén cdo ITU-T G.114 mirc ngudng cua do tré goi theo mot chicu la
400 ms cho cac cudc dam thoai.

Do tré gbi trong thoai VoIP gém co 2 thanh phén chinh: do tré ¢b dinh do
qué trinh dong gbi thoai va do tré thay doi do qua trinh doi va xtr Iy goi ngang qua
mang. Do d6 d6 hiéu s giita mirc ngudng theo G.114 va do tré ¢6 dinh do hé théng
gateway tao ra ¢ thé xem nhu 1a khuyén cdo cho do tré goéi mot chiéu trong mang
IP.

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 28 Cao hoc XLTT 2005-2007

3.2.2.3 Do bién ddi tré - Jitter

Do bién d6i tré duoc tinh bang d6 chénh léch vé tré cia cac gbi ké nhau.
Tham sé ndy anh huong dén chét luong truyén din thoi gian thuc. Dé cho chat
luong thoai tot, hé thong gateway nhan phai rap lai nhu cii cdc goi thoai thanh ludng
thoai lién tuc va thé hién luéng thoai nay mot cach déu dan bat chép thoi gian dén
clia goi thay d6i. Su thay ddi thoi gian dén cia goi do anh huong bién doi tré.
Phuong phap tot nhat dé giam tdi thiéu bién doi tré 1a dap ung bang thong day du.

3.2.2.4 Bang thong — Bandwith

Bing thong 1 dai lugng do kha ning truyén tin cua duong truyén thuong
dugc tinh bang sd luong bit thong tin ¢é thé truyén dwec trong mot gidy (bps).
Khac véi throuput ciing dugc tinh bang luong bit truyén duoc trong 1 gidy (bps),
nhung lai 13 lugng thong tin dwgc truyén qua thiét bi (nit mang) trong mot don vi
thot gian.

Trong mang tich hop thoai va dit liéu thi ta phai quyét dinh bang thong cho
mdi dich vu dya trén co s¢ bang thong hién c6. Néu danh cho thoai qua it bang
thong thi chét lugng dich vu s€ khong chép nhén dugc. Dich vy thoai nhay cam véi
viéc thiéu bang thong hon cac dich vu khac trén mang IP. Do d6 bang thong danh
cho thoai va bdo hi€u ctia n6 phai dugc uu tién hon cac dich vu khac. Bang thong
yéu cau cho dich vu VoIP tuy thudc vao s6 cudc g01 ¢ gio cao diém.

Véi tig loai hinh dich vy thi cac yéu cau vé QoS sé& 1a khac nhau. Vi dy véi
dich vu truyén s6 liéu thi can PER, Bandwidth. Nhung véi VolIP thi ta can quan tam
ca bon tham s6 dic biét 1a do tré va do bién doi tré. Trong phan tiép theo chiing ta
s& tim hiéu vé mot sb co ché dam bao chét luong dich vu trén hé théng mang may
tinh.

3.2.3 Cac co ché dam bao Chat lwong dich vu

% Flow Classification — Phan loai ludng: phén loai cac goi tin di vao nat mang
thanh cac ludng thudc vé nhitng ngudi sir dung khac nhau.
Vi du: phan luéng dua trén dia chi IP nguén, s6 hiéu Port nguén.

% Packet Scheduling — Phan hoach géi: Thuong dugc thuc hién tai cac router,
ding dé xac dinh géi thudc vé ludng nao dé dua ra ngoai duong truyén nham
dam bao chat lugng dich vu.
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3

€

Resource Reservation — Panh san tai nguyén: Day 1a co ché dam bao cung
cap day du tai nguyén cho mot ludng thong tin nao do.

3

¢

Admision Control - Co ché diéu khién chip nhan tuyét doi: Trudc khi két ndi
duoc thuc hién thi tién hanh kiém tra néu co6 du tai nguyén hodc ning luc

phuc vu thi méi chap nhan két nbi.

33

0

Traffic Shapping Policy: Co ché nay dugc sir dung dé kiém tra xem ludng
lru lugng ctia ngudi st dung ¢ tudn thi ding theo cac tham sé QoS hay
khong.

X/
‘0

QoS Routing: Pinh tuyén goi tin dua trén cac tham sé cua QoS. Khi nhan

L)

duoc mot gobi tin thi tuy thude vao céc thong s6 QoS duoc cu hinh router s&
tién hanh quyét dinh lgya chon dudong dinh tuyén cho gai tin.

Trong ndi dung tiép theo, chung ta s& cing nhau phan tich chi tiét nhiing
khia canh dic trung, nhitng van dé can phai giai quyét khi cung tmg dich vu VoIP
trén moi truong khong day véi yéu cau c6 dam bao chat lugng dich vu.

3.3 Chéat lwvong dich vu trén cho VoIP trén méi trweong mang
WLAN

Quay tro lai v6i van dé vé cac ung dung thoi gian thuc (Inelastic) va ung
dung truyén s6 liéu (Elastic). Vi du dién hinh cho tmg dung Elastic 1a ftp voi giao
thire TCP diéu khién téc d6 truyén nhan dir liéu va dam bao truyén thong tin cay.
Céc luu lugng inelastic twong Gng véi nhitng tng dung thoi gian thyc trong do6 viée
truyén nhan dir liéu chi c6 ¥ nghia néu né nhan dugc véi khoang tré nhé Vi du nhu
VoIP, video conference va tat ca cac ing dung doi hoi tré truyén nhan giita hai dau
cubi 1a nh.

Hé thong mang Internet c6 ddy truyén thong phuc vu ca cac tai elastic va
inelastic nhung chung ta khong thé ing dung cic giai phap ctia mang internet co
day cho mang internet khong day. Sy khac biét & day 1a ¢ chd kénh truyén cua
mang khong diy 1a chia sé va ta phdi tré vé v6i mo hinh mang cii 12 Ethenet hub,
mang Ethernet 802.3 st dung cac giao thiue CSMA/CD con mang WLAN st dung
CSMA/CA.

Do d6 trén mang c6 dy ta c6 thé thiét 1ap cac mang LAN 4o, cho phép phan
phéi bang thong mong mudn mot cach hiéu qua con mang khong day thi khong lam
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duoc. Mit khac trén mang c6 ddy, su can nhiéu la rat nho con voi WLAN thi lai 1a
mot van dé nhay cam va dé gip.

Muc dich chiing ta dé ra 1a nghién ciru tim hiéu kha niang dap tmg ciia hé thong
WiFi cho nhiing traffic ¢6 yéu cau QoS-chit lugng dich vu. Vi du nhu & cac cong
so thuong doi hoi hé thong mang dap tng ca hai nhu ciu tai dit liéu va tai dich vu
thoai. Nhu ta da biét thi cac ting dung truyén s liéu thuong cé tinh bén vimng va
truyén cac goi tin c¢6 kich thudc 16n. Khong gidng nhu cic ung dung thoai chi
truyén cdc goi tin nho theo chu ky nhat dinh, img dung truyén sd liéu cd gang
truyén di cac goi tin 16n nhanh chong lién tiép nhau. Hiéu ning str dung cta dudng
truyén cang trd nén t6i té khi cac mg dung thoai ctia chiing ta canh tranh tai nguyén
v6i cac tmg dung truyén sd liéu (elastic). Trong d6 phan bt loi duong nhu thudc vé
cac tng dung thoai.

-))

Q) @ °)
l)) @

Access Paint :
LAF)

&

Hinh 3-4: Single Domain Wireless Network

Hinh trén md tad mot hé thong Wireless single domain dién hinh chi bao gom
mot AP con lai 1a cac thiét bi dau cudi nhu laptop hay softphone-IP phone. Trong
mo hinh nay sy trao d6i dit liéu chi dién ra truc tiép gitta nhitng thiét bi dau cudi va
AP chur khong co su trao doi dit liéu truc tiép gifra cac thiét bi dau cudi v6i nhau.
Cong ngh¢ khong day dugc s dung ¢ day la WiFi vai tén thuong dung 1a IEEE
802.11. Trong d6 céc chuan duoc st dung phé bién nhit hién nay la 802.11b,
802.11g va chuan 802.11e dic ta hd trg cho QoS. Muc dich cua cong vi¢c trong
phan nay 1a khao ctru ning luc ciia hé théng khong day voi nghia 1a sb két ndi thoai
16n nhat dat duoc trén hé thong mang nay.
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Ning luc ciia cac hé théng mang hién nay khong don gian biéu dién qua ham
s6 cua téc do truyén dir liéu. Cac thyc nghiém cho théy sb luong co thé cua cac két
nbi thoai ciing chiém mot phan nho trong téc d6 danh nghia ctia mang.

Vi du: trong mang 802.11b, sb lugng ti da chép nhén duoc cac két ndi VolP
G.711 thudng 1a 6. Dé mot két ndi co chat lugng chap nhan dugc ta can 64 kbps,
v6i 6 két ndi ta méi chi chiém 2x6x64 kbps= 728 kbps, tirc 1a mé&i chi 7% cua kénh
truyén 11Mbps 802.11b. Tai sao hiéu qua sir dung dudng truyén lai thip nhu vay??
C6 nhiéu nguyén nhan:
- Céc packet VoIP c6 phan header va preamble 16n.

- Idle time ciia MAC giira hai lan truyén géi tin lién tiép.

- Khoang thoi gian do bi dung d thém vao.

Bit rate (Kbps) 13.2 64 5.3/6.3 32 8
Framing interval(ms) 20 10 30 20 10
Payload(Bytes) 33 80 20/24 80 10
Packets per second 50 50 33 50 50

Béang 3-1: Cac codec dung cho ing dung thoai

Do do6 ching ta s€ xem xét cdc phuong an nghién ctru kha thi danh gia nang luc
hd tro cac tai thoai trén nén hé thong mang WLAN vdi trén cic topology mang
WLAN:

4 Céu hinh Infragstructure BSS — Single Domain WiFi: sir dung tiéu chi déanh
gia la ) lugng két ndi thoai cuc dai co thé thiét 1ap dugc, chung ta sé khao
sat gidi han QoS cho:

= WLAN véi giao thic MAC thong thudng chua c6 hd trg QoS:
802.11 DCF

= WLAN c6 hd tro QoS: 802.11¢ EDCF
Tir nhimng két qua thu duoc, ta s& c6 duoc cac thong sé can thiét dé xay dung
Admission Control nhim dam bao chat lugng dich vu mdt cach hop i

4 Céu hinh IBSS — Adhoc Mobile Network: Vi cau hinh nay chiing ta s& tim
hiéu vé kha nang trién khai QoS routing.
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Chét luong dich vu tét c6 nghia 1a dem dén sy hai long cho ngudi dung. Pic
biét ddi voi bai toan vé VoIP thi doi hoi viéc thudong xuyén giit duoc toan bd cac
yéu té nhu ti 18 15 thap, tdi thiéu hoa cac thong s6 nhu do tré, ti 16 mat goi, do biét
doi tré 1a rat quan trong. O day co6 hai dang tiéu chi yéu cau vé chat lugng cho dich
vu thoai. Pau tién la tiéu chi khach quan co thé tinh toan v&i do chinh xac cao. Thu
hai 13 tiéu chi mang tinh chi quan c6 tinh t6i kha ning nghe va an dinh ciia con
ngudi vé phan loai chat luong cudc thoai. Qua nhiing phan tich thuc té cho thay
chat lugng thoai s€ phu thude chu yéu vao cac yéu td: do tré, ti 18 rot g61, va do bién
d6i tré. Trong khi luu luong dit liéu thong thudng chiu anh hudng chinh tir yéu t6 ti
16 mat goi va chép nhén kha tt chuyén tré géi tin thi cac cudc thoai tuy chiu duoc
viéc mat géi tin nhung lai rat nhay cam véi cac yéu t6 tré va bién doi tré.

Sender Receiver
[Application Application
|
A

v
Loudspeaker
Microphone|
(1 i
0s oS N

A/D

IP P IP IP

LL LL LL LL
4 A \

TN /TN

= Fnd—to—end measurements <

Hinh 3-5: Panh gia dj tré dau cudi

3.3.1 Tré dau cudi — dau cubi

Trong tmyén thong thoai, khai niém do tré thuong dugc dung dé chi t6i do
tré giita dau cudi véi dau cudi. D6 1a khoang thoi gian mot goi tin dwoc chuyén tir
tién trinh gui tin dé tién trinh nhan tin. Trong hinh v& trén, moi dau cudi c6 mot hiéu
{mg riéng cam nhan chét lwong dich vu thoai va c6 thé xay ra truong hop hiéu tng
nay sé khong giong nhau & ca hai hudng (khi d6 ta s& co cudc goi bat ddi xtng). Ta
gia thiét 12 gia tri tré dau cudi-dau cudi bao gom tré xir li, tré hang doi, truyén tin va
tré do phai sao chép goi tin.
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3.3.1.1 Tré déng goi

Khoang thoi gian thoi gian duoc yéu cau boi mot node mang (c6 thé 1a AP,
router hay 1 may théng thudng) dé xir Ii thong tin va diéu hudng cac goi tin thoai.
Thoi gian tré nay khoang chirng vai mili gidy.
3.3.1.2 Tré hang doi

Khoang thoi gian bi tré do géi tin nam trong hang doi dé duoc truyén di,
khodng gi4 tri clia n6 1a tir vai micro gidy dén mili gidy. Do 16n cua tré phu thudc
vao ca mat do luu thong mang va cAu hinh cua mang (két ndi, thiét bi, cau trac.. D).
3.3.1.3 Tré tuan tw

Tré tudn ty 13 thoi gian tré do viéc dwa mot goi tin vao dudng két nbi khong
day, thudng c6 gia tri trong khoang micro gidy dén vai gidy. Thoi gian tré tuan ty
nay cé thé duge cai thién bang cach ting thong luong ciia mang.

3.3.1.4 Tré truyén lan

Khoang thoi gian dung cho viéc truyén tin bang khong day hoic c6 day giira
noi phat goi tin va noi nhan goi tin.

Dé danh gia thoi gian tré chung ta sir dung cac dinh nghia theo ITU-G.114.
Mbi quan hé gitta do tré dau cudi-dau cubi tai noi phét ra goi tin thoai noi thu vé dé
nghe va chat lugng thoai dugc cho trong bang dudi day:

Tré dau cudi(ms)

Chat lu'gng thoai

< 150ms

Tét

150ms-400ms

Chap nhéan dugc

> 400ms

Toi

Bang 3-2: Anh hwéng ciia tr

& dau cudi téi chat lrgng thoai

Nhung tai Access Point, ta co ti€u chi sau [11]:

Tré dau cudi(ms)

Chat lu'gng thoai

< 20ms

Tét

> 20ms

Toi

Bing 3-3: Anh hwéng ciia tré tai Access Point téi chit lrgng thoai
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3.3.2 Do bién dbi tré

Jitter 12 tham s6 thong ké chi sy bién d6i vé do tré giita cac goi tin (mot s tai
lidu goi 1a d6 rung pha). Hién nay c6 rat nhiéu dinh nghia vé Jitter nhung trong tai
lidu nay ta tam hiéu jitter 12 do léch trung binh ciia khoang tréng gitta cac goi tin tai
noi giri goi tin ra so véi khoang trng giita cac packet tai noi thu d6i vi mot cap
g6i tin. Ciing theo tai liéu ITU-G.114, ta c6 thé chap nhan d4nh gia sau:

Jitter(ms) Chat lugng thoai
0 ms—20ms TGt
20 ms — 50 ms Chap nhéan dugc
> 50 ms Toi

Bang 3-4: Anh huéng ciia Jitter véi chat hrong thoai

3.3.3 Tilé méat goi

VoIP trén mang Wireless dugc thuc hién thong qua giao thitc UDP — khong
hd trg truyén tin tin cdy. Trong nhiing giai doan c6 xay ra nghén mang hoic cac goi
tin bi can nhiéu, img dung thoai s& phai di pho va chap nhan viéc mat goi tin va
kha ndng nay phu thudc nhiéu céc nhitng k¥ thuat ma va giai ma thoai. Mgt ) k¥
thuat cho phép c6 thé chap nhat ti 16 mét goi tin 1én tdi 20%. Tuy nhién bén canh ti
16 mat goi tuyét doi, chung ta cling can dé cap dén dang phan phéi ctua chung, 1o
rang viéc mat goi theo tuong quan s& cho chat lugng d& chap nhan hon 1a bi mét géi
mot cach ro1 rac, khong thuong xuyén.

Vi du v6i diéu ché PCM 8-bit, ty 1& mat c6 thé chap nhand duoc 1 1% véi
truong hop khong s dung cong nghé che géi bi mat PLC (Packet Loss
Concealment) va 10% cho c6 str dung. Do d6 chiing ta sir dung mgt mirc ngudng la

2% nhu trong bang dudi day:

Ty Ié rét goi Chat lu'gng thoai
Nhoé hon 2% TGt
L&n han 2% Toi

Hinh 3-6: Anh huéng ciia ti 1é mat géi véi chit lwgng thoai
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3.3.4 Cac tiéu chi chu quan

Diém s6 hai long (Mean Opion Score — MOS) 1a thuéc do danh gia chat
lugng cua cudc thoai mot cach tuong dbi dua trén cam nhan cta con nguoi. Day la
tiéu chi duoc dung pho bién nhat trong cac danh gia dua trén chi quan. Boi vi suy
cho cung, tat ca cac dich vu chung ta dang lam 1a phuc vu cho con ngudi. Do vay
day sé van 14 tiéu chi hiru ich cho viéc danh gia chat lugng dich vu. Tuy nhién sé& rat
t6n thoi gian va chi phi cho viéc déanh gia nay. Theo tai liéu [Can I have a VoIP
call] ta c6 thé chia MOS thanh cac thang bac:

Piém Y nghia

Hoan hao

Chdp nhan dudc, nhung hai khd nghe

Hai khd nghe

Khé nghe r6

= N w| | u| o

Rat kho nghe

Hinh 3-7: Céc cip dd hai long MOS

3.3.5 Cac tiéu chi khach quan

Cac gia tri MOS co thé duoc tinh dua trén céc tiéu chi khach quan, vi du giai
thudt Perceptual Evaluation of Speech Quality ciia ITU . Tiéu chi danh gia nay c6
chi phi ré hon va ti€u tn it thoi gian hon MOS, da dugc ap dung cho cong viéc du
doan chét luong tiéng néi. Tuy nhién trong khuon kho luan vin, ching ta chi dimg
lai & day, khong tiép tuc di sdu hon nira.

Dé hiéu duoc chi tiét vin dé truyén dir liéu thoai trén hé théng mang WiFi
single domain chiing ta c¢6 nhiing viéc can 1am sau:

- Phéan tach dac trung céc tac dong cua vi¢c luu chuyén tai: khi chi co luu

lugng thoai va khi ¢6 cé luu lugng thoai va luu lugng TCP.

- Giao thitc MAC trén nén 802.11 va cac khia canh lién quan: da dugc xem xét

trong phan Céc co ché truy nhip phuong tién.

LITU. Perceptual evaluation of speech quality (PESQ), 1997, la mét phwong phap danh gia khach quan cho chét lwong
thoai dau cudi diing cho mang dién thoai & bang hep v&i bd codec tiéng néi

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 36 Cao hoc XLTT 2005-2007

- Phan tich cau trac khung tin VoIP trén WiFi 802.11.

3.4 Dinh dang Header goi tin VolP trong mang 802.11

Trong hé thong mang 802.11, cac packet thuong cé phan header kha 16n
(nguyén nhan chi yéu 1a do cac co ché MAC). Trung binh mdi packet co 74 byte
header thong tin (RTP, UDP, IP, MAC), kha lon so véi d¢ dai trung binh ciia phan
payload ctia VoIP (khoang tir 10 dén 160 bytes).

RTP 16 bytes
uDP 8 bytes
MAC 30 bytes
IP 20 bytes
MAC ACK 14 bytes

Bang 2-3-5: Packet Header ciia cac géi tin VolP

Vi dy: dé truyén mot géi tin trong 802.11 ta mt thoi gian truyén doan MAC
overhead cho viéc truyén tin thanh cong hodc dung do. Trong trudng hop thanh
cong: truyén doan mao dau preamble, truyén ndi dung géi tin, SIFS, preamble cho
MAC acknowlege, MAC acknowlege va thoi gian DIFS dé cho trude khi khoi dong
lai bo dém backoff cho viéc quay trd lai kénh truyén.

Ta c6 cong thirc tinh cac khoang thoi gian tiéu hao cho viéc truyén goi tin VoIP

nhu sau:

T = PRE + PACKET + SIFS + PRE + MACACK + DIFS
TS = PRE + PACKET + DIFS

MAC + IP+UDP + RTP + Payload
R

PACKET =

O day:
o R:Téc do duong truyén
o T°y: Thoi gian truyén thanh cong 1 géi tin Voice.

o TCy: Thoi gian truyén 1 goi tin Voice bi xung dot.
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o PACKET: Thoi gian truyén trung binh noi dung cua 1 goi tin Voice.
o PRE: Thoi gian truyén phan preamble( mic dinh PRE = 192ps véi R= 1
Mbps hodc 96 ps véi cac toe do truyén khac).

Chu y: trong phan trén ching ta da bo qua cac tham sé RTS/CTS ( duoc st
dung trong co ché cam nhan séng mang 40) nguyén nhan ciia sy bé qua nay 1a co
ché RTS/CTS ¢6 hiéu qua khong cao khi sir dung v6i nhitng géi tin co kich thude
nho nhu VoIP [4].

Tuong tu phdn trén ta ciing c6 nhimng két qua sau cho trudng hop truyén di
liéu TCP:

T° = PRE + PACKET + SIFS + PRE + MACACK + DIFS
TS = PRE+PACKET + DIFS

RTP+UDP + IP+ MAC + Payload
R

PACKET =

Trong do: x lan lugt 14 A, D ta co
o T°p: thoi gian dé truyén thanh céng mot gdi tin dit lidu thong thuong
o Tp: thoi gian gbi tin dit liéu thong thuong bi dung do
o T°,: thoi gian dé truyén thanh cong mot goi tin ACK cho TCP
o T, thoi gian goi tin ACK cho TCP bi dung do

3.5 Két chuong

Chuong nay ching ta di tap trung vao cac van dé vé chit luong cho mang,
didc thu khi tién hanh QoS cho mang WLAN. Trong nhiing phan di di qua, phan
phan tich cac yéu t6 va tiéu chi anh hudng t6i chat luong dich vu VoIP trén WLAN
c6 mot ¥ nghia dic biét quan trong. Dya trén nhimg két qua phan tich va sy hiéu
biét vé dic tha ma chung ta cé thé xay dung dugc mot mo hinh phéan tich chi tiét
cho cong viéc can tién hanh. Trong chuong tiép theo, tac gia xin duoc gidi thiéu chi
tiét vé giao thiuc IEEE 802.11e 14 giao thirc dugc thiét ké riéng cho mang cuc bd
khong day hd trg QoS.
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Chuong 4

Gi¢i thiéu IEEE 802.11e

4.1 Téng quan

Hi¢n nay IEEE dang phat trién mot phién ban mdi dugc goi vdi cai tén
802.11e, phién ban md rong tir phién ban chinh thic ciia IEEE 802.11 nham ting
cuong thém kha ning hd trg chat luong dich vu. Tuy nhién day chua 1 phién ban
duoc cong nhan chinh thirc ma van con dang & dang thir nghiém.

Phién ban IEEE 802.11 st dung co ché phan muc uu tién dé hd tro chét
luong dich vu. Khong giéng nhu ban 802.11 chuan nguyén gbc ddi xtr voi moi loai
luu lugng nhu nhau, thay vao d6 802.11e phan biét uu tién ddi xir voi cac luu lugong
dua trén chinh sach wu tién vé chat lugng dich vu theo yéu cau. Khong chi nhu vy,
trong phién ban con dinh nghia ra bon loai truy nhap (Access Categories — AC)
nham chi dinh cho cac luu lugng voi nhitng mtrc vu tién khac nhau. Theo do, viéc
truy nhap phuong tién s& duoc tuan theo mirc uu tién cta loai luu lugng. Mdi frame
s€ duoc gén voi mot Access Category, su phan biét duoc thé hién qua mdt tap cac
tham s phan tranh phuong tién gin véi timg AC va cic tap nay khac nhau cho mdi
AC.

IEEE 802.11e dinh nghia cac AP, STA, BSS c6 dich vu QoS lan luot QAP
(QoS Acess Point), QSTA (QoS Station) va QBSSS (QoS Basic Service Set).

Bén canh d6 802.11¢ ciing dwa ra mot giao thirc phdi hop méi hd trg QoS ¢6
tén Hybrid Coordination Function (HCF). Trong phan sau, ching ta s& cung tim
hiéu vé HCF cung véi nhitng co ché phuc vu c6 phan biét cia minh.

4.2 Giao thire Hybrid Coordination Function

IEEE 802.11e da xdy dung mot giao thirc phdi hop méi hd tro QoS co tén
Hybrid Coordination Function (HCF). HCF c¢6 chtic ning phan phdi trung tim dugc
c4u thanh tir nhimg tinh ning cua DCF va PCF két hop véi co ché ting cuong cho
QoS dé hd trg cho viéc phuc vu c6 phan biét. Do d6 HCF hd trg ca hai co ché diéu
khién truy nhap phuong tién phan phdi va tap trung ciia DCF va PCF. Phan HCF sir
dung co ché phéan tranh kénh truyén phan tan duoc goi 1a Enhanced Distributed
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Channel Access (EDCA) hay thudng dugce dé cap véi tén EDCF. Con co ché HCF
phan tranh diéu khién tip trung thi c6 tén HCF Controlled Channel Access
(HCCA).

Ngoai ra trong 802.11e, ho con dinh nghia khéi niém TXOP (Transmission
Opportunity) — quing thoi gian ma mot QSTA c6 quyén duoc truyén gbi tin. Mat
khac, khi mot tram dat duoc quyén truy nhap phuong tién tiic c6 dugc TXOP.
TXOP duoc chi ra boi mot diém thoi gian bat ddu va chiéu dai (thoi gian) 10n nhat
ciia n6 — TXOP Limit. Sau khi QSTA nhén dugc TXOP, STA c6 thé tmyén cac
frame v6i diéu kién thoi gian truyén khong vugt qua TXOP Limit — do AP chi dinh.

O phan tiép theo, ta s& cung tim hiéu chi tiét hon vé EDCA, co ché diéu
khién truy nhap phan phéi cia HCF. Con cac thong tin vé HCCA nam ngoai khuén
kho cua dé tai nén khong duoc trinh bay ¢ day.

4.3 Co ché phéi hop truy nhap kénh ting cwwong EDCA

Co ché truy nhap theo EDCA hd tro viéc truy nhap phuong tién phan tan va
c6 phan biét béng cach su dung cdc muc uvu tién khac nhau cho cac loai luu lugng
khéc nhau. Chi tiét vé cac thanh phﬁn va hoat dong ciia EDCA s€ dugc trinh bay ¢
cac phan dudi day.

4.3.1 Cac loai truy nhap-AC

EDCA dinh nghia bdn loai truy nhip (Acess Category — AC) cho céc loai
luu lugng khac nhau. Su phan biét phuc vu cho modi AC duoc dua trén tap tham )
sir dung khi phan tranh phuong tién, cac tap nay la khac nhau véi méi AC. Sy khac
biét nay s& duoc trinh bay & cac phan tiép sau.

Dua trén cic yéu cau vé QoS cua luu lwong hodc tng dung, cic goi tin® s&
duoc gén v6i nhitng AC khéc nhau. Tuy thudc vao loai luu lugng Background, Best
Effort, Video, Voice cac AC dugc dit tén tuong tng nhu sau: AC_ BK, AC BE,
AC_VI, AC_VO trong d6 AC_BK c¢6 mic wu tién thap nhat con AC_VO c6 mirc
uu tién cao nhat. Ngoai ra ra cling con c6 mot cach danh s6 AC[0], AC[1]..AC[4]
tuong ing véi AC_BK, AC BE, AC VI, AC VO

2 Céc goi tin 802.11 & tAng MAC con dudc goi la cac frame hay cac khung tin
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MJi frame tir cac tang trén dén tang MAC clng v6i mot gia tri uu tién. Gia
tri vu tién nay duogc goi la muc uu tién nguodi dung User Priority (UP) va duoc gan
theo loai cua ing dung hodc luu lugng ma tao ra (cua) frame do. TAt ca co tam muc
uu tién duge dénh s6 tir 0 dén 7.

Priority | User Priority (UP) | Access Category (AC) Y nghia
Thap nhat 1 AC BK Background
2 AC BK Background
0 AC BE Best Efford
3 AC BE Best Efford
4 AC VI Video
5 AC VI Video
. 6 AC VO Voice
Cao nhat 7 AC_VO Voice

Bang 4-1: Anh xa mirc wu tién ngudi dung (UP) va loai truy nhip (AC)

Tuy nhién, trong tai li¢u draft ctia IEEE 802.11e lai khong dé cap mot cach
cu thé cach thirc ma ngudi ta sir dung dé gan gia tri wu tién cho cac frame tai nhimg
tang trén. Thong thuong thi diéu nay c6 thé dugce tién hanh do tmg dung sinh ra luu
lugng hoac boi nguoi st dung chuong trinh. Giai phap dugc dua ra sau do 1a cac
tmg dung phai duoc nang cip dé twong thich voi 802.11e hodc cong viéc nay sé&
dugc tién hanh ¢ ting tng dung. O ting ung dung, cac gdi tin s& dugc gin cho gia
tri vu tién tuong Ung dua trén nhiing dac diém luu luong cua nd, vi du nhu tde do,
khodng thoi gian giita hai lan truyén tin lién tiép (packet interval), kich thudc goi
tin...

Tai tﬁng MAC, mdi khung tin dya duoc 4nh xa véi mot AC dya vao gia tri
ctia UP di kém véi né. Chi tiét viée anh xa nay s€ dugc mod ta & bang trén.

4.3.2 Cac dac diém cta EDCA

Theo EDCA, tai mdi tram phai c6 bon hang doi cho mdi AC va bon bd
EDCAF (Enhanced Distributed Channel Access Function) cho mdi hang dgi nhu
hinh duéi day. Theo do6 EDCF la phién ban dugc xdy dung DCF cé tang cuong
thém kha ning phuc vu khac biét, né giai quyét viéc phan tranh phuong tién theo
nhitng nguyén tic cia CSMA/CA va backoff, nhung viéc phan tranh lai ¢6 dua trén

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 41 Cao hoc XLTT 2005-2007

cac tham s6 xac dinh loai AC cua géi tin tham gia. Cac tham s EDCA nay s& dugc
miéu ta chi tiét & phan tiép theo.

l (frame, UP)

ooy

Mapping to
Access Category

ACO AC1 AC2 AC3
B6 dém truyén
cho ttrng AC
S et e Ae%,|  EDCAF cho
CWACO] CWAC1] CWAC2] CWACS3] trng AC
TXOP

TXOP dwoc cip cho AC véi mirc wu tién cao nhat

Hinh 4-1: B6n AC ciing cic by dém AIFS, CW va Backoff timer twong trng.

4.3.2.1 Cic tham s6 EDCA
Mot EDCAF khi phan tranh phuong tién can c6 nhiing tham s lién két véi
AC sau:
e AIFS — Khoang thoi gian dé cam nhan dugc 13 phuong tién ri trude
khi truyén dit liéu hodc bat dau backoff
e CWmin, Cwmax — Kich thuéc cua ctra s phan tranh sir dung trong
backoff
e TXOP Limit — Khoang thoi gian 16n nhét danh cho viéc truyén dir
lidu sau khi 1y duoc phuong tién (¢ day 13 kénh truyén).
Céc tham sb cua EDCA 1a khac nhau véi timg AC. Cac AC ¢6 mirc wu tién
cao hon sé& c6 thoi gian doi kénh truyén rdi AIFS ngan hon. Cac AC ¢6 mirc wu tién
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thap s& phai doi voi thoi gian AIFS dai hon cac AC khac. Khong giéng nhu DCF, &
EDCF kich thudc cia cira s6 phan tranh Contention Window thay d6i, vi du cac AC
c6 muc uu tién cao dugc chon gia tri backoff trong mot ctra $6 phan tranh hep hon
50 voi cac AC mirc wu tién thap. Thoi gian TXOP Limit ciing dugc dung dé dat cho
cac AC uu tién cao dugc cd thoi gian truy nhdp phuong tién kéo dai hon. Noi
chung, AC c6 muc uu ti€n cang cao thi cac gia tri AIFS, CWmin, CWmax cang nhd
va thoi gian TXOP ciing cang dai hon. Giéng nhu véi cac Access Category ta cling
c6 thé goi cac gia tri AIFS, CWmin..., v6i cach danh sé duya trén gia tri AC twong
ung ctia no: AIFS[AC], CWmin[AC], CWmax[AC], TXOP[AC].

Véi cac tinh ning da duogc trinh bay, 1d rang ta thdy EDCAF khéc biét véi
DCF chu yéu ndm & viéc st dung cac tham s ciia AC: AIFS[AC], CWmin[AC],
CWmax[AC] v6i nhiing gia tri thay d6i chir khong sir dung cac gia tri DIFS,
CWmin, CWmax c¢b dinh.

Ngoai ra cac tram QAP con co thé dinh ky thay doi gia tri cua cac tham s6
EDCA. Viéc diéu chinh gia tri cac tham s6 EDCA cta QAP c6 thé linh dong tuy
thudc vao trang thai hé thong mang. Trong trudng hop néu khong cé su diéu chinh
nao thi cac thiét bi co thé sir dung cac gia tri mdc dinh da dugc dinh nghia trong
phién ban IEEE 802.11e.

Trong phan tiép theo, chung ta s& diém qua cac tham s6 ciia EDCA va vai trd
clia timg tham s6 trong viéc hd trg kha nang phan biét khi phuc vu.

AC CWmin CWmax AIFSN TXOP Limit (ms)
FHSS DSSS
AC BK CWin CW pax 7 0 0
AC BE CWin CW pax 3 0 0
AC VI (CWpnin)/2 CWain 2 6.016 3.008
AC VO (CWain)/4 | (CWpin)/2 2 3.264 1.504

Béang 4-2: Gia tri mac dinh cho cac tham so EDCA
» AIFS (Arbitration Inter-Frame Space):

AIFS la khoang thoi gian ngan nhat d& EDCAF (m6t tram) tién hanh gui tin
hodc backoff sau khi nd cam nhan dugc kénh truyén rdi. AIFS c6 nhan gia tri thay
doi (khong giéng nhu DIFS cua DCF 1a cb dinh) va gia tri nay phu thudc vao loai
AC tuong ung voi EDAF. Cach tinh AIFS nhu sau:

AIFS[AC] = AIFSN[AC]*SLOT + SIFS
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Trong do:
- SIFS: Gia tri cda thoi gian SIFS dugc dinh nghia nhu & IEEE 802.11 chuan.
- SLOT: chiéu dai cia mot khe thoi gian SLOT cho backoff

- AIFSN: Arbitration Inter Frame Space Number, ) lugng khe thoi gian duogc
thém vao SIFS khi tinh toan AIFS.
Gia tri cia AIFSN ciing thay d6i theo AC, nhitng AC ¢6 mirc wu tién 16n sé
nhan duoc nhitng AIFSN nho. Gia tri nho nhat cia AIFSN 1a 2 va 1on nhat 1a 7. Vi
du muc AIFS nhé nhat s& 1a 2SLOT + SIFS

AIFSmin = 2*SLOT + SIFS
DIFS =2*SLOT + SIFS

Vay gia tri nho nhét ciia AIFS ciing ding bang gia tri DIFS, diéu nay thé hién y
nghia tuong duong vé thoi gian trong truong hop t6t nhit & cia EDCAF va DCF.
Ngoai ra néu QAP hoat dong theo HCCA thi gia tri nho nhat ciia AIFSN 1a 1, diéu
nay ciing khién cho AIFS ciing nhan gi4 tri diing bang gia tri ciia PIFS (do PIFS =
SLOT + SIFS).

Cac gia tri mac dinh ctia AIFSN dugc mo ta trong Bang 4-2.

[ AIFSIAC] ‘ ‘ ‘ |
immediate access when medium [¢—AIFSIACTH—> low priority AC | backoff
is idle for more than AIFS[AC] #?-FSIEAScila , - _ time»
medium priority AC backoff
e—PIF
AFSIACT ) S
by medim <su=s>| i oy A next frame
contention window
—»|  lesiottime—
select slot and decrement BackofT as
defer [« long as medium is idle

Hinh 4-2: Mikc wu tién thiét 1ap dwa trén AIFS

Hinh v€ trén giai thich cdc AC nhin dugc cdc muc uvu tién khac nhau dua
trén cac khoang thoi gian AIFS khac nhau. Dya vao hinh vé& ta c6 thé thiy AC co
muc uu ti€n cao hon s€ nhan dugc gia tri AIFS nhd hon. Do d6 EDCAF tuong ung
ciia AC nay s& chi phai doi mot thoi gian ngin hon dé bit dau truyén tin hodc bat
dau dém lui b dém backoff so véi cac EDCAF ¢6 mirc vu tién thip hon. Theo cach
d6, cac AC c6 muc vu tién cao hon s& dugc dam bao nhan duge phan bang thong
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chia sé nhiéu hon. Dic biét, do thoi gian AIFS ngén hon nén so véi cac AC uu tién
thap thi cac AC c6 mirc uu tién cao s& giam duoc thoi gian tré - yéu té rat quan
trong ddi véi nhitng tmg dung nhay cam v&i tré (vi du VoIP), mot diém yéu kho
khac phyc khi trién khai voi DCF. Bén canh d6, véi cac AC uu tién thap, thoi gian
AIFS s& dai nén thoi gian chd doi ciing 1au hon (chic chin 13 1au hon ¢ DCF) tuy
nhién dé thy cac AC niy twong mg v6i nhiing loai luu lwong c6 kha ning chiu
duoc tré (vi du Background, Best Effort) va véi mot mirc ¢ nao d6 thi thoi gian tré
nay van dam bao hiéu qua ciia ing dung & trong mirc chap nhan dugc.

> CWmin va Cwmax:

CWmin va CWmax — Kich thudc 16n nhat va nho nhat ctua khung cira sd
phan tranh. O trong DCF, Ca hai gi4 tri nay déu c¢6 dinh nhung trong EDCA ching
¢6 thé nhan dugc nhting gia tri thay ddi tuy theo mtrc d¢ uu tién ciia AC. So vdi cac
AC c6 muc uu tién thép thi cac AC c6 muc uu tién cao s€ nhan dugc CW,,;, va
CW ,.x nho hon. Gia tri mac dinh cia CW,;,, va CW ., duoc dé cap & Bang 4-2.

FHSS DSSS
CWoin 16 32
CWoa 1024 1024

Bing 4-3: Cic gia tri mic dinh cira s6 phén tranh trong 802.11e

Néu mot AC c6 ctra s6 phan tranh nho hon thi EDCAF tuong tmg ctia AC
nay nhiéu kha ning s& c6 khoang thoi gian backoff ngau nhién nho hon. Khi d6 thoi
gian chd doi kénh truyén rdi AIFS ciing s& ngin hon, thoi gian tré s& nho hon va
diéu nguoc lai ciing dung véi cac AC c6 cira sb phan tranh 16n hon thi thoi gian tré
cling c6 thé s& dai ra.

Nhu ta di thidy & Bdng 4-2, thong thuong thi gia tri CW,, ctia 16p AC ¢co
mirc vu tién thdp 1a AC_BE va AC BK c6 d6 16n tuong dwong nhu ¢ phién ban
802.11 DCF chuan nhung véi cac AC wu tién cao (AC_VI, AC_VO) thi gia tri
CW,,,i, chi béng mot nira hodc mot phén tu so voi AC uu tién thép. Két qua nay lam
cho cac AC duogc uu tién cao s& co thoi gian tré ngin va gia tri backoff ciing nho
hon. Tuy nhién diéu niy ciing dem lai mot nhugc diém. Do gid tri backoff nhé nén
kha ning gap phai dung do ciing s& cao hon. Béi néu kich thudc cira s6 phan tranh
cang giam thi xac suat chon mot gia tri backoff hoic dém i backoff vé 0 trong
cung mot thoi diém s& cang ting 1én ma diéu nay s& din toi xac suat gip phai xung
dot cling tang theo.
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Dé théy theo cach dat gia tri trén thi cac AC uu ti€n cao luén nhan dugc
CW,.x nho hon hoac béng gia tri CWp,;, ung v6i AC uu tién thép, dan t&i cira sO
phén tranh gitra 2 loai AC s€ khong bi d¢ lén nhau. Ciing v6i cach lam nay, khi c6
phan tranh xay ra dan téi phai truyén lai tin, thi khi ctra s6 phan tranh phai nhan doi,
thi kich thudc cira s6 ciia AC uu tién cao cling van s& nhé hon CW,;, ctia AC uu
tién thap. Bén canh d6, cac AC wu tién thap nhan dbi kich thudc cua ctra s6 phan
tranh sau mdi lan truyén tin khong thanh cong cho dén lic gié tri ctra s6 phan tranh
bang CW .y va xac suat AC chon ngiu nhién gia tri backoff 16n hon cho lan nhiing
lan truyén lai tiép theo ciing 13 16n hon. Trong khi d6 kich thudc cira sd phéan tranh
cua AC uu tién cao trd thanh khong ddi chi sau mot vai 1an truyén lai, nén viéc léy
gia tri backoff nho dé truy nhap vao phuong tién cé xac suat 16n va 6n dinh. Bang
cach ny nguoi ta co thé dam bao cac AC c6 uu tién cao s& duoc chia sé luong bing
thong 16n va on dinh ngay cé trong diéu kién hé thong mang bi nghén. Mt khac, k¥
thuat ndy cling 1am giam hiéu qua hoat dong ciia cac AC uu tién thap do khong thé
giam gia tri backoff vi ludn vao backoff sau cac AC ¢ wu tién cao hon. Chi tiét van
dé nay s& duoc miéu ta cu thé hon ¢ nhitng phan tiép theo.

Ciing dva vao Bang 4-2, ta théy AC BE va AC BK c6 céac gia tri CW
CW,.x mac dinh giéng nhau nhung mtc vu tién gan cho AC BE cao hon cho
AC BK ¢ chd gia tri AIFSN ciia AC_BE 1a 3 trong khi d6 cia AC_BK 1a 7. Piéu
nay c6 nghia AC_BK s& phai doi 1au hon AC_BE nhiing 4 khe thoi gian khi bat dau
backoff hodc truyén dir liéu (AIFSN[AC BK]- AIFSN[AC BE]=7-3=4). Do d6
thoi gian tré cia AC_BK sé& ludn 16m hon cdc AC khac.

» TXOP (Tranmission Opportunity):

Nhu di néi trude day, TXOP la khoang thoi gian ma mot EDCAF c6 thé
truyén dir liéu sau khi gianh duoc quyén truy nhap duong truyén. TXOP dugc xéac
dinh boi mot khoang thoi gian gidi han t6i da — TXOP Limit. Khi mot EDCAF lay
duge TXOP, n6 co thé bat dau truyén cac frame dir liéu néu thoi gian truyén khong
vuot quéa giéi han TXOP Limit. Thoi gian truyén dit liéu dugc tinh bang thoi gian
cho toan bd qué trinh trao ddi frame vé&i day du cac bude, bao gdbm ca khoang thoi
gian SIFS xen k&, cic ACK va ca cac frame CTS/RTS néu c6. Cac AC khac nhau
c6 gia tri TXOP Limit cling khéac nhau.

Néu gia tri TXOP Limit khac khong, thi EDACF c6 thé truyén nhiéu khung
tin trong mot TXOP mién sao thoi gian truyén khong vuot qua TXOP Limit va cac
khung tin déu thudc vé mot AC. Kha nang nay dugc goi la Contention Free
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Bursting (CFB) — phan tranh tu do theo khéi 16n: cac frame lién ké nhau thay vi
dugc phan tach bang AIFS cong véi thoi gian backoff trudc thi s& duoc phén tach
boi cac SIFS (dugc minh hoa nhu hinh vé& dudi day). O day c6 mot diéu quan trong
can phai chua ¥, viéc truyén nhiéu frame lién tiép nay chi dién ra véi EDCAF (hodc
AC) chr khong phai v6i ca tram, vi du viéc nay chi cho phép truyén nhiéu frame
cua cung 1 AC véi frame da danh dugc TXOP.

AIFS[AC] + AIFS[AC] +
backoff post backoff

/ /
;;;;;;;;;

Iy data 4SIFS» ACK «4SIFSH; data 4SIFS» ACK /)]

] TXOP limit g

Hinh 4-3: Contention Free Bursting (CFB)

Néu CFB dugc sir dung cing véi co ché RTS/CTS thi phién bét tay cua
RTS/CTS sé& chi phai tién hanh mét 1an trude khi truyén khung tin dau tién chir
khong phai 1a v1 moi khung tin trong CFB.

Gia tri TXOP Limit béng 0 c6 nghia ché do CFB khong dugc kich hoat va do
d6 mdi 1an truyén dit liéu chi dugc truyén di mot khung tin duy nhat. Hon nira,
trong trudng hop truyén CFB véi co ché RTS/CTS néu thoi gian truyén khung tin
vuot quia TXOP Limit thi khung tin d6 s& bi truyén theo phan manh.

Nhu ta da biét, gia tri mic dinh cia TXOP Limit véi cac AC ¢6 uu tién thap
nhu AC_BK, AC_BE 1a khong, c6 nghia la cac AC nay khong duoc sir dung ché do
truyén CFB. V&i cac AC uu tién cao, viéc sir dung CFB cho phép kéo dai thoi gian
truy nhap duong truyén do d6 lam giam dang ké thoi gian tré. Tuy nhién, cai gi
cling ¢6 mit trai ciia nd, néu thoi gian TXOP Limit cho cac AC uu tién cao cang 16n
thi s& cang lam tang thoi gian tré clia cac AC uu tién thap.

Tom lai ta ¢ thé thiy thong qua co ché TXOP Limit cac AC c6 uu tién cao
da duge dbi xtr khac biét v6i nhitng AC wu tién thap hon do c6 thoi gian truy cap
dudng truyén lién tuc dai hon.

Trong truong hgp co6 st dung CFB va st dung NAV (cdm nhan xung dot ao
RTS|CTS), b6 virtual carier s& co trudng Duration trong phan header ctia khung tin
c6 gia tri bang ca TXOP va khi cac tram nhan dugc khung tin ndy s& cap nhat gia tri
NAV bang ca khoang thdi gian TXOP chtr khong phai chi 13 thoi gian truyén 1
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khung tin d6. Vi du khoang thoi TXOP & day bao gom: khung tin dau tién trong
TXOP cong thém céc SIFS xen gitta cung ACK.

4.3.2.2 Vidu hoat dong cia EDCA

Ngoai viéc c6 céac gia tri AIFS, CW i, CWiax va TXOP Limit khac nhau
cho cac AC khac nhau thi phan con lai cia EDCA hoat dong hoan toan giéng DCF.
Vi du khi duong truyén rdi it nhat mot khoang AIFS thi EDCAF s& chon ngiu nhién
mot gia tri backoff tir ctra ) phan tranh cua minh va bat dau dém lui cho backoff
timer. Chi dén khi nao gia tri backoff bang khong thi EDCAF méi duoc truyén dir
liéu.

Hinh vé& dudi diy minh hoa hoat dong cia EDCF véi gia thiét tit ca cac
EDCAF déu dang c6 géi tin truyén di. Trong d6 c6 chi ra cach thic mot EDCAF
trong mot tram khong dy tham gia vao qua trinh phan tranh duong truyén.

cw=8 cw=g cw=g cw=g8
BO=5 BO=4 BO=6 BO=4
| |
ac o _twrs T ISR e S 55 ro|of NI S o ron T80 rse 85 ] |
- cwW=16 cw=16 "
BO=8 ‘B0=10 ‘
AC VI lFs{7elslals] B0 larse2f1o]  daB earsels] B0 larssa7l5l4l3] B0 Mm’iﬂ BO  |AFSelo]  dal
- CW=32 cW=32
BO=12 : | BO=23
|
AC BE ‘tAlFS—bM@S‘B‘ B0 AFs»7f] Bo |ears»] B0 |earssfslal2i] B0 kmr&»‘o data FAIF&D‘ BO
CcwW=32
BO=14

AC_BK o ars o[ B eoars o B Jearss] 86 Je ars o 80 Jears o B0 jearss 5 |

Hinh 4-4: Co ché truy cip phuwong tién EDCA

Hinh trén minh hoa mét tram c6 4 EDCAF bén trong tuong ung véi 4 AC
dang canh tranh nhau dé su dung duong truyén. Kich thuéc hién tai cta cia sb phan
tranh va gia tri backoff cho timg EDCAF ciling dugc minh hoa trong hinh. Céc
EDCAF cho nhitng AC uu tién cao ( AC_VO, AC_VI) c¢ thoi gian dgi AIFS nhd
hon thoi gian doi cia cac EDAF véi AC ¢6 uu tién thip (AC_BK, AC_BE). O day
cac EDACF déu co cac tham sd nhéan gia tri mac dinh va AIFSN cho AC VO va
AC VI ciing vy (déu bang 2). Tt ca cac EDAF déu dém 1 bd dém backoff timer
cia minh cing mot luc. Nhu trén hinh vé ta thay hai EDCAF cia AC BK va
AC_BE déu phai doi thém vai SLOT thoi gian trudc khi doi thém khoang thoi gian
AIFS vbn di da dai hon ctia minh. Nhin hinh minh hoa, chiing ta c6 thé thay rd véi
cac AC c6 muc uu tién thi cac gidi han nhd nhét, 16n nhat cua cira sd phan tranh
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cling nhé hon ctia cac AC dugc vu tién thap din téi cac EDCAF cua AC wu tién cao
hon s& c6 gia tri backoff nhd hon (s& phai doi it hon) cac AC ¢6 uu tién thap.

Khi mét EDCAF gianh dugc quyén truy nhap duong truyén né sé& tam ding
bd dém backoff va lai tiép tuc dém lui ngay sau khi kénh truyén tro lai 1oi sau
khoang thoi gian AIFS. Tuy nhién trong mot khoang thoi gian nhéat dinh, mot AC
mirc wu tién thap van co thé c6 gia tri backoff nho hon bdi vi trong khi EDCAF cua
murc uu tiénc cao hon dang phai lya chon gié tri backoff cho mdi frame ctia minh thi
bo backoff timer cia EDCAF mirc wu tién thip van tiép tuc dém 1ui tir 1an tam dimg
trude d6. Picu nay tranh cho cic EDCAF wu tién thap bi ding ngoai cudc vo thoi
gian theo cach thirc gibng nhu ma DCF & phién ban 802.11 nguyén gdoc thuc hién
v6i cac tram khong day khac nhau.

Vi duy trén ciing cho ta thdy mot cach rd rang vé vai tro cua cic tham sb
EDCA trong viéc cung cap kha ning phan biét phuc vu. Chang han mét AC c6 mirc
uu tién cao sé& duoc chia sé¢ lugng bang thong 16n hon khi truyén ra dugc nhiéu
frame hon so v&i nhitng AC ¢6 mirc uu tién thap. Tuy nhién vi du ciing chi ra rang
cac AC wu tién thap c6 thé sé mat kha thoi gian dé gianh duoc phuong tién. Ly do
dugc dua ra 1a khi ching phai dogi cam nhan kénh truyén rdi v6i khoang thoi gian
AIFS dai hon thi hauu hét thoi gian cic EDCAF nay ciing khong thé dém giam
backoff timer vi cac EDCAF khéc truyén dir liéu. Hé qua 1a gia tri backoff duogc gitr
nguyén cho dén hét thoi gian AIFS. Mot nguyén nhan kha 16n khac 1a voi cira s6
phén tranh nho hon cdc AC uu tién cao s€ lam giam thoi gian backoff ciia minh.
Nhu trén hinh vé& ta thidy EDCAF cia AC BK chi c6 thé giam gia tri bo dém
backoff timer khi khong c6 mot frame nao cia AC uu tién cao hon dang dang d&
hodc cac EDCAF cua AC_VO va AC VI c6 gia tri backoff 16n hon 5 hoac EDCAF
cua AC_BE c0 gié tri backoff 16n hon 4.

Trong Hinh 4-4, ta thly mdi EDCAF déu c6 s hiru mot cira s6 phan tranh
riéng biét doc 1ap v6i cac EDCAF khac do d6 bén EDCATF tai cac hang doi giri cua
AC déu hoat dong nhu nhirng tram 4o trong mgt tram thyc. Vi vay véi EDCA sé€ ton
tai hai mirc xung dot: xung dot trong (Internal Collision) gitta cac EDCAF(AC)
trong cung mdt tram khong day va xung dot ngoai (External Collision) gitra nhiing
tram khong diy véi nhau.

» Internal Collision — Xung d{t trong
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Tinh hudng xung dot trong (internal collision) hay con dugc goi 1a xung dot
4o (virtual collision) xay ra trong mot tram khong day khi c6 hon mot EDCAF dém
1ui bo dém backoff timer vé& khong va bat dau truyén tin vao cing mot luc. Khi xay
ra tinh hudng nay dé giai quyét phan tranh thi cic EDCAF ciia AC c6 quyén cao
nhit s& dugc uu tién sir dung duong truyén con cac EDCAF cua nhitng AC ¢ mic
thap hon s& nhan doi kich thudc ctra s6 phéan tranh va tién hanh backoff giéng nhu
xtr li phan tranh binh thuong gitra cic tram bén ngoai (vi du giéng DCF). Hinh vé&
dudi day s& minh hoa chi tiét vé trang thai xung dot trong.

cw=8 cw=g cw=g cw=s
BO=5 BO=4 BO=6 lao=4
AC VO LNF&WWTLNF& BR[| B0 lwwrsep| dam }«JFS»& 43210} data FA|F3>|3|2\ B0 lars] B0 ] N
- CW=16 CW=16 CW=16 4
BO=B BO=9 BO=Q
| \
AC VI LAIFS)‘?GSA,S BO |¢AFS>‘2 1Jo|  data |¢AFS>|5\ B0 |erssl7lelslalaZ]  BO }<A|FS>'T|E| . dam |1AJF§)‘ data ‘ N
- cw=32 CW=64 4
BO=12 BO=39

| | |

A _leArs iG] 85 Jears ol 6@ Jenrss] w0 fenroo im0 fenrsop o] w ]
cw=32 "
BO=14

AC.BK L—AIFS—.’?‘Q—AIFSD{ B0 |earss] B0 )-q—AIFS—piI:* BO |eArs—» B0 lars{ B0 |

Hinh 4-5: Co ché truy nhiap EDCA va trang thai xung dt trong

Nhu mo ta ¢ trén, sau khi xay ra xung dot trong thi mot trong nhitng EDCAF
bi xung dot 1a EDCAF cua AC_BE s€ nhan do6i do rong cua cura ) phan tranh va
chon mot gia tri backoff magi, con EDCAF cia AC_VI (c6 mure uu tién cao hon) s€
bat dau truyén dir liéu ma khong can dén backoff. Diéu nay giai thich tai sao luu
luong cia AC uu tién cao lai khong bi tang thoi gian tré sau khi xuat hién xung dot
trong. Tuy nhién diéu nay ciing c6 thé 1am cho nhitng AC uu tién thap co6 thé khong
truy nhap vao duong truyén duoc, vi du AC_BE s& ton phi rit nhiéu thoi gian dé
dém ngugc dugc tur 39 vé 0. Viéc nay s€ ddc biét can tré cho AC_BK néu bi xung
dot vi khi d6 s& rat kho dé co thé lam giam gia tri backoff timer sau khi cac EDCAF
cua nhitng AC cao hon lién tuc gui di hang ta cac goi tin.

» External Collision — Xung dot ngoai

Hién tugng xung dot ngoai xuat hién khi bd dém backoff timer cia EDCA
trong hon 1 tram cung tré vé khong vao mot thoi diém hodc ciing mot luc co khong
dudi 2 tram c¢6 EDCAF cung nhan mot gia tri backoff va nhitng EDCAF déu dang
danh dugc quyén truy nhap duong truyén (trong tram d6). Khi hién twong nay xiy
ra, cach thire xir i van gidng nhu ¢ 802.11 nguyén gbc. Sau khi xuat hién dung do,
cac EDCAF tham gia vao xung dot s& mo rong gap doi do 16n cia cira s6 phan tranh
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va chon mot gia tri backoff méi, con cac EDCAF khac thi van gilt nguyén gié tri
backoff cua minh.

External Collision

;
.‘f
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Hinh 4-6: Co ché truy nhap EDCA va trang thai xung dot ngoai

O hinh vé trén, trang thai xung dot ngoai dugc miéu ta thong qua hai tram
khong day STA, mdi tram lai c6 bdén EDCAF tuong ung voi bon AC khéac nhau. Su
xung doi xay ra khi EDCAF cia AC_VO trén may 1 va AC_VI trén may 2 cung c6
bd dém backoff timer tro vé khong va bat dau truyén tin vao cing mot thoi diém.
Sau khi xac dinh c6 xung dot, ca hai EDCAF tham gia déu mo rong gip doi kich
thudc cta clra s xung dot va chon ldy mot gia tri backoff méi trong di d6 nhiing
EDCAF khong tham gia xung dot & ca hai tram van tiép tuc dém nguogc backoff
timer tai gid tri da bi tam dung trudc do.

4.3.3 Kién tric va dinh dang nhirng khung tin quan trong ctia 802.11e

Bén canh HCF cung hai co ché truy nhap EDCA va HCCA, dé dam bao tinh
tuong thich ngugc thi trong phién ban IEEE 802.11e ciing bao gdm hai bd chirc
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nang phdi hop dugc ké thira tir ban 802.11 nguyén gbc 1a DCF va PCF. Hinh vé&
dué6i day s& minh hoa kién trac cua 802.11e MAC.

Hybrid Coordination Function

HCF HCF Point
Contention Controlled Coordination
Acces Acces Function

(EDCA) (HCCA) (PCF)

Distributed Contention Function (DCF)

Hinh 4-7: Kién tric IEEE 802.11e MAC

Co ché diéu khién truy nhép tap trung va ty do phan tranh HCF sir dung mot
bd phdi hop tap trung c6 tén 1a HC (Hybrid Controller) ciing dugc dat trong QAP.
Bo HC nay c6 thé hoat dong dong thoi véi EDCA.

Trong phan MAC header ciia khung tin 802.11, tai trudng Frame Control cb
bit dau tién duoc goi 1a QoS subfield. Bit nay duoc dung dé xac dinh xem frame
nay co phai dugc tao ra tr mot tram QSTA hay 1a non QSTA (khong support QoS
theo giao thirc 802.11¢). Néu bit nay dugc bat (=1) thi ddy 1a mot frame ciia QSTA
va nguoc lai.

Octots: 2 2 6 6 6 2 6 2 0-23124 4
Frame | Duration/ Sequence QoS Frame:
Control D Addrese 1 | Address 2 | Address 3 Control Address 4 o 0 FCS
Protiocol To | From | More Pwr | More
Version Type Subtype DS DS | Frag Retry Mgt | Data WEP | Order

QoS
subfield

Hinh 4-8: MAC Header va QoS subfield

O tﬁng MAC, mdi khung tin dugc cép cho m{t mirc vu tién thong qua dinh
danh luu lugng 71D (traffic indentifier). Truong 71D nay dugc chtra trong trudong
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QoS Control — mdt trudng méi duge IEEE 802.11e thém vao phan MAC header.
Khi QAP nhan dugc frame nay tor QSTA, AP s€ dya vao gid tri cia 7/D ma xac
dinh mtic d6 wu tién nguoi dung UP cia frame theo dai gia tri tir 0 dén 7. Hinh vé&
sau day s€ minh hoa vi tri ctia QoS Control va TID trong MAC header.

Octets: 2 2 6 6 6 2 6 2 0-23124 4
Frame | Duration/ Sequence QoS Frame
Control D Address 1 | Address 2 | Address 3 Control Address 4 Control Body FCS
. THOP duration requested/
TID EOSP Ack Policy | Reserved Queue size
Bits: 4 1 2 1 8

Hinh 4-9: Vi tri ciia hai trwong TID va QoS Control trong phéin 802.11 MAC header

Gid tr1 vu tién ¢ truong 71D chi c6 y nghia khi bit QoS subfield trong truong
Frame Controlbang 1 (vi du: tram STA khong day c6 support 802.11e va két ndi
v6i mot QAP do d6 ciing tré thanh mot QSTA). Néu khong c6 QAP ndo ton tai
hoidc mot QSTA phai két ndi voi mot AP binh thuong thi QSTA ciing s& hoat dong
gidng nhu cac STA binh thuong khac, diéu nay dugc thé hién qua trudng QoS
subfield c6 gia tri bang 0. Trong trudng hop d6, gia tri ctia TID s& khong c6 ¥ nghia
va tat ca cac khung tin s& dugc d6i xir ngang bang voi nhau, véi mic vu tién cua
Contention, khong phan biét muc uu tién, giébng nhu voi giao thie DCF nguyén
thuy. Tuong nhu vady voéi cdc tram khong ddy nguyén thuy (vi du STA hodc
nonQSTA) khi két ndi véi mot QAP thi tat ca cac frame tir tram nay s€ dugc coi
nhu 1a ¢6 mtrc uvu tién 1a 0.

Nhu & hinh v& trén, truong Queue size trong phan QoS Control cia MAC
header khung tin x4c dinh tong s6 frame ctia mot mirc wu tién riéng (TID) ma tram
c6 trong hang doi truyén ciia cac AC khong bao gdm frame hién tai.

Gia tri TXOP dugc hd tré béi ca hai phuong phap EDCA va HCCA, do vay
dé tién phan biét nguoi ta hay goi chiing véi cai tén EDCA TXOP cho EDCA va cai
tén HCCA TXOP (hoac 1a Polled TXOP) cho HCCA. Gia tri TXOP trong EDCAF
c6 dugc khi mot tram QSTA gianh duoc quyén truy nhdp duong truyén voi giao
thitc EDCA. Tuong tu nhu vay tram cling c6 dugc HCCA TXOP khi tuong tac voi
HC theo giao thitc HCCA nhung & day 1a HC s& hoi vong lan luot timg tram dé cap
cho TXOP tuy theo yéu cau cia tram.
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Véi EDCA, mét tram QSTA c6 thé yéu cau viéc truyén tin da frame trong
mot phién TXOP thong qua dat gia tri ciia trudng Duration/ID trong phan header
v6i ¥ nghia 13 thoi gian can thiét dé truyén thém nhiing frame khac. Khi 1am viéc &
ché d6 HCCA, mét tram QSTA c6 thé yéu cau mot gia tri TXOP riéng bang cach
dat gia tri cua truong con TXOP duration request trong truong QoS Control nhu
trén hinh v& (Hinh 4-9). Trong truong hop nay, truong TID s& duge sir dung dé xac
dinh AC yéu cau TXOP va HC/QAP c6 thé s& dua ra mot gia tri TXOP nho hon
hodc nhu theo yéu cau.

Céc tham s6 EDCA dugc dinh trong tip cac thanh t6 cia EDCA (EDCa
Parameter Sef) dugc dinh ky thay ddi theo chi dinh ctia QAP trong mot khung tin
riéng (thuong 1a khung beacon). QAP cé thé diéu chinh cic tham sd nay mot cach
linh dong tuy thudc vao tinh trang cua hé thong. Hinh vé dudi day s& minh hoa chi
tiét tap cac thanh t6 cia EDCA.

AC BE AC_BK AC VI AC_VO
E'er(qez";“D "?;‘g)t“ ?n’*;,’g' Reserved Parameter Parameter Parameter Parameter
Record Record Record Record
Octets 1 1 1 1 4 4 4 4
ACUAIFSN | ECWmin/ECWmax |  TXOP Limit
1 1
AIFSN ACM ACl | Reserved ECWmin ECWmax
Bits: 4 1 2 1 Bits: 4 4

Hinh 4-10: Tap cac thanh t6 tham s ciia EDCA

Gia tri cua cac tham s EDCA duoc xéac dinh trong tap thanh td 1a: AIFSN,
ECWmin, ECWmax, TXOP Limit. Mdi khi nhan dugc tir ban cap nhat ctia QAP tap
cac tham sé6 EDCA thi ciac QSTA ciing déu cap nhat lai gia tri cic tham s6 EDCA
tuong Ung ctia minh va sir dung cc gia tri m&i nay dé canh tranh truy nhap phuong
tién. Cac gia tri mac dinh cdc tham s6 ciia EDCA ma khong dugc QAP dua ra la
nhting gia tri da dugc néu trong Bang 4-2.

Cac QAP va QSTA sir dung phan thong tin QoS Capablity element dé xac
dinh thong tin cap nhat 1a thong tin mdi nhat nhu sau: mdi lan QAP cap nhat cac
tham s6 ciia EDCA, QAP s& tang gid tri b dém update 1én mdt don vi (truong nay
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6 tén EDCA Parameter Set Update Control, nam trong truong QoS Info ciia khung
tin QoS Capablity element). Hinh vé& sau day s& minh hoa chi tiét cho nhung thong
tin trinh bay & trén.

Element ID Length
(46) (©]

Octets: 1 1 1

QoS Info

EDCA Parameter

Queue TXOP
SetUpdate Gount | A%

Request Request

Bits: 4 1 1 1 1

Reserved

Hinh 4-11: Truwong QoS Info va QoS Capability Element

4.4 Két chwong

Chuan IEEE 802.11e 1a mét phién ban cai tién cua IEEE 802.11 WLAN
nham hd tro chat luong dich vu (QoS). Véi phién ban nay, IEEE 802.11e hd tro
QoS bang cach dua ra cac phuong thirc cung cip kha nang phuc vu véi sy phan biét
theo loai luu lugng. Phién ban cling dinh nghia ra bon loai truy cdp Access
Category (AC): AC_BK, AC BE, AC VI, AC_VO tuong mg vé6i bdn loai luu
luong lan lugt Background, Best Effort, Video va Voice. O nhiing tﬁng trén cua
tﬁng MAC, mdi khung tin cia mot luéng luu lugng s€ dugc danh cho mot muc vu
tién duogc goi 1a User Priority (UP) c6 gid tri tu 0 dén7.0 tﬁng MAC, cac muic uu
tién nay s& duoc anh xa vao mdt trong bon Access Category. Vi mdi Access
Category s& c6 mot khdi chirc ning EDCAF dam nhiém (day 1a mot phién ban cai
tién cia DCF) viéc phan tranh duong truyén theo mot tap cac tham sé cau hinh.

Céc tham sO nay bao gom:

1. AIFS — Khoang thoi gian dé cam nhan duong truyén rdi trude khi truyén
g6i tin hodc bat dau backoff.
2. CWmin, CWmax — Kich thudc nho nhat va 16n nhat cia cira s6 phan

tranh st dung trong backoff

3. TXOP Limit — Khoang thoi gian 16n nhdt cia TXOP (Transmission
Opportunity) 12 khoang thoi gian ma mot EDCAF ¢6 quyén dugc truyén
dir liéu sau khi gianh dugc duong truyén.

Thot gian AIFS (Arbitration Inter-Frame Space) dugce tinh nhu sau
AIFS[AC] = AIFSN[AC]*SLOT + SIFS
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Trong do:
- SIFS: Gia tri cda thoi gian SIFS dugce dinh nghia nhu & IEEE 802.11 chuan.
- SLOT: chiéu dai cia mot khe thoi gian SLOT cho backoff

- AIFSN: Arbitration Inter Frame Space Number, ) lugng khe thoi gian duogc
thém vao SIFS khi tinh toan AIFS.

Gia trj cua cac tham s6 EDCA 1a xac dinh v6i mdi AC. Va dua vao cac tham )
nay, nhitng AC c¢6 muc uu tién cao hon sé€ c6 thoi gian AIFS cho vao truy nhap
duong truyén ngén hon, dugc lya chon gia tri backoff tir cura ) phan tranh c6 kich
thudc nho hon, ¢ co hoi nhidu va 6n dinh hon trong viée sir dung duong truyén véi
thoi gian dai hon so véi cac AC c6 mirc wu tién thap. V& co ban thi AC néu c6 mirc
uu tién cang cao thi ¢ thoi gian AIFS cang ngin, cira s6 phan tranh cang nho, va
gi6i han TXOP Limit cang 16n. Nhitng tham sd trén dugc goi 1a nhitng tham s
EDCA va dugc thay doi gia tri mot cach dinh ky bai Access Point. Nhing gia tri
mic dinh theo chuan 802.11e s& khong duoc AP quang ba.

Ngoai trir tip nhiing tham s6 EDCA thay d6i voi timg AC thi phan con lai
ctia co ché truy nhap phuong tién EDCA hoat dong hoan toan gidng hoat dong cia
DCF. Vi dy: khi dudng truyén tré vé trang thai rdi trong khoang thoi gian AIFS, bo
EDCAF s& chon mdt gia tri backoff va bat dau dém 1ui bo dém backoff timer. Viéc
truyén dit liéu s& bat dau khi bo dém backoff timer cham gi4 tri 0.

Do trong mot tram c6 bdn bd EDCAF hoat dong khong phu thudc, doc lap
v6i nhau nén c6 thé xay ra tinh hudng c6 hon mot EDCAF trong tram cung ¢ bo
dém backoff timer tré vé 0. Trudng hop nay duoc goi la dung do trong — Internal
Collison va s& duoc giai quyét ndi bo gitra nhung EDCAF tham gia vao xung dot.
EDCAF ciia AC c¢6 mirc uu tién cao nhit s& gianh dwoc quyén truy nhdp con
EDCAF ciia AC con lai tién hanh backoff gidng nhu truong hop dung do ngoai gitra
nhiing tram khong day véi nhau.

Ngoai ra trong phién ban IEEE 802.11e, c6 mot cai tién méi duogc thém vao
d6 1a co ché truyén tin v6i khdi luong 16n Contention Free Burstings (CFB). Tinh
ning nay cho phép mot EDCAF c6 thé truyén nhiéu khung tin trong cung mot lan
c6 TXOP — gianh duoc quyén sir dung dudng truyén ma khong can phai phan tranh
cho ting khung tin riéng 1é, mdi khung tin khi d6 s& duogc phan cach bdi mot
khoang thoi gian SIFS. Thoi gian tién hanh CFB duoc gii han boi gia tri TXOP

Limit
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Chuong 5
Phan tich hiéu qua cua chat lwong

dich vu cho mang 802.11

5.1 Phan tich hiéu ndng chat lwong dich vu cia mang IEEE
802.11 DCF

Trong phan nay, tac gia xin dugc trinh bay cac nghién ciru lién quan dén hiéu
nang cua IEEE 802.11. Muc dich cta nhitng nghién clru nay la phén tich hi€éu nang
ctia cong nghé Wirelesss. Cong nghé khong day co budc phat trién vuot bac trong
vai nim gan day va tiép tuc dugc mo rong khong ngimg. Ching ta str dung mot s6
gia thiét dua trén dic tinh ciia Wireless LAN. Cac gia thiét nay c6 thé la: “khong
nhiéu” hodc “nhiéu”, su c6 mit hodc Véng mit clia cAc tram an (hidden station), cac
gai tin c6 do dai ¢ dinh hoic la thay ddi, véi mot tram hodc mot sb tram sin sang
truyén goi tin, mot tram ¢ goi tin guri di ngay hay nhiéu tram phai doi dé co goi tin
giri, hay nhiéu gia thiét khac lién quan dén cac dic diém ciia mang wireless.

Mot s6 nha nghién ciru di siu vao phan 1y thuyét lién quan tdi cac tha tuc két
nbi khong day. Nhu Bianchi [1] dé xuit mot mo hinh trién khai chudi Markov cho
backoff window size do tham s6 nay 1a mot thanh phan quan trong trong Wireless
LAN. Chung ta biét rang sau giai doan idle DIFS, can phai sinh ra mot s6 backoff
window size ngau nhién dé co thé truyén géi tiép theo. Do do trong truong hop nay,
c6 mot s gia thiét 1a: s6 luong tram 1a c¢b dinh, khong c6 thiét bi an, kénh truyén ly
tuong. Két qua cudi cung sau khi din xuét backoff window size nhu sau

2(p) = 2

1+W+pWZ(2p)"

i=0

Trong d6 p 1a xac suat xung dot (collision) co diéu kién va W 1a CWmin
(contention window minimum). Két qua c6 duoc 1a ham giam don diéu bat dau tir

r(O)zﬁ , thé hién la khong c6 xung dot (collision) trong kénh, dén
J’_
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(1) = (12—2’”W) . thé hién 13 c6 xung dot xdy ra, 2™W 13 gi4 tri 16n nhét ciia backoff
+
state. Sau khi Bianchi xay dung cong thirc vé backoff window size, dng tiép tuc dua

ra biéu thuc vé throughput (thong lugng) nhu sau:
S = E [payload information transmitted in a slot time] / E [length of a slot time].

Ngoai ra, Bianchi dua ra cac khoang thoi gian xung ddt cia truy cap co ban
va phuong phap RTS/CTS nhu sau:

7" = PHY,, +MAC,, + E[P} SIFS+ 6 + ACK + DIFS + &
chas — PHYhdr +MAC11dr +E[P*]+ DIFS + 6

T/ = RTS + SIFS + 8 + CTS + SIFS + 6 + PHY,,, +MAC,,, + E[P} SIFS+ & + ACK + DIFS + &
T’ = RTS+ DIFS +§

Trong do:
T,>: Thoi gian truyén thanh cong 1 khung tin véi truy cap co ban
7.7 Thoi gian truyén 1 khung tin véi truy cp co ban va bi dung do
T,”": Thoi gian truyén thanh cong 1 khung tin v6i RTS/CTS
T.”": Thoi gian truyén 1 khung tin véi RTS/CTS va bi dung do

Bianchi tién hanh so sanh mé hinh 1y thuyét véi cdc md phong kiém ching
mo hinh 1y thuyét d6. Két qua cho thiy mé hinh 1y thuyét dé xuét 1a chinh xac trong
ca trudng hop Basic Access va co ché RTS/CTS.

Mot mé hinh 1y thuyét khac duoc dé xuat boi Xiao va Rosdahl [12], cac gia
thiét cho mo hinh niy bao gdm kénh truyén 1y tuéng, véi mot tram c6 thé truyén goi
tin bat cir luc ndo va cac bén nhan s& nhan ngay 1ap tic va giri ACK. Thém vao d6
dan xuat cla cac gia thiét nay 1a c6 thé dé dang dat dugc cac gidi han vé thong
luong va do tré ciia IEEE 802.11. C6 thé suy ra cac biéu thic bang cach xem xét
mdi truong truyén mang LAN c6 ddy ma khong bo di do tré khi truyén timg packet
hay frame. Ho chi quan tdm dén viéc xay dung cac biéu thirc cho phuong thic truy
cp co ban va cho rang cich niy co thé trién khai dwgc dbi véi phuong thirc
RTS/CTS. Sau do, nghién ctru thira nhan mot gia tri backoff window size trung binh
cho tat ca cac 1an truyén tin boi vi gid tri backoff time ludn ludén chon ngiu nhién
trong khoang (0 — CW-1), cong thirc gia tri:
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W - CWm;nTslot

Do d6 thong lwong cho mé hinh nay duoc biéu dién bang cong thirc:

8LDATA _
TDﬁDATA + TDfACK +27+ TSIFS +CW

MT =

D6 tré cia mo hinh nay 1a:
DLL =Tp +Tphy + 7+ Tpypg + CW

Trong d6 L,,,, 1a kich thudc packet tinh theo byte, Tpla d6 dai phan dau, Tphy 1a

d6 dai PLCheader, va 7 1a thoi gian truyén. 7, ,,,, dugc tinh boi:

8LHiDATA + 8LDATA
100000R,,,,

TDﬁDATA = Ip+Tphy +

Trong d6 L,, ,,;, 1a header cia MAC dugc tinh 1a 28byte vaRr,,,,, la toc do
dir lidu truyén goi tin.

T, e duoc tinh bang:

8LACK

T =Tp + Tphy + ——AK___
p_ack —ApTipny 100000R .,
Trong d6 L, 1 frame ACK c6 do dai 1a 14 byte, R, 1a toc do diéu khién
trong qua trinh truyén ACK frame.
Dua trén cac két qua trén ta thu dugc chudi cong thirc:

Thoi gian truyén ACK trén kénh:

*10°

Tk =

{8*ACK_Frame}

Thoi gian truyén goéi tin thanh cong:

s _ (S*MAciHeader )+(8*Payload 7size) 6
tPayload - R #10 s

trong d6: MAC _header: chiéu dai ctia phan header MAC 802.11

Payload_size: kich thudc cua goi tin.
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Thoi gian truyén géi tin trong truong hop bi xung dot thanh cong:

Payload _size

=) o106

(8*MAC _Header )+[8*

ty =
Payload ~— R

Duya vao hai cong thirc trén ta thu dugc cach tinh thoi gian tong phi khi truyén tin
trong truomg hop dung do va khong dung do:

5 s _ s
Tl'uyen thanh cong: T Payload ~— tpreamble + tpcpHeader + tPayload

A1 N c _ c
Truyén bi xung dot: T, Payload — tpreamble +1 pcpHeader + tPayload
Thoi gian tré truyén tin trong truong hop truyén tin thanh cong:

Propdelay” = Truioaa + Tacx +2% Air _Prop+ DIFS +SIFS + CW,

Trong d6: Air_Prop, DIFS, SIFS lan luot 1a thoi gian propagation time, DIFS time,
SIFS time dugc dinh nghia & trong chuan IEEE 802.11

Thoi gian tré truyén tin trong truong hop truyén bi dung do:

Propdelay’™ =Ty, , . +DIFS+ Air _Prop+CW,

Pay

Tuy nhién, trong nghién ctru ndy cac tac gia khong dua ra cac két qua mo
phong trong bao céo.

Trong nghién ctru cia Chatzimisios, Boucouvalas va Vitsas [13], cac tac gia
mo rong phan tich vé& thong luong trong Bianchi 2000 nhim quan sat do tré cua
IEEE 802.11. Gia thiét cho phan tich nay 14 ¢6 n tram tham gia vio qué trinh truyén
trong mang, mdi tram ludén co goi tin dé giri va xac suat dung do (collision) 1a

khong d6i va doc 1ap. Ngoai ra, thong luong duoc tinh theo cong thirc sau:

. PPl _ RPI
(1=, )0 +F,.P.T,+P,(1-P)T,  E[slot]

n—1
Trong do Ptr:l_(l_z-)",pszu,z-: 2(1-2p) _
1-(1-7) A-2p).(W +1)+ pW.(1-(2p)")

p=1-(1-1)".P,,P,T.,T,biéu dién xac suat it nhdt mot gdi tin truyén trong mot slot

ngau nhién, x4c suat truyén thanh cong, thodi gian trung binh c6 dung do va thoi gian
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truyén thanh cong. Tir d6 c6 D¢ tré trung binh dbi khi truyén mot packet thanh cong
la:

E[D]= E[X].E[slot]
1=2p).0W +1)+ pW.(1-

2.(1=2p).(1=p)
1an truyén thanh cong. Sau khi dién giai mé hinh 1y thuyét, cac tic gia da dua ra mo

Trong dO E[X] = ( (2p)") 1a s6 slot time trung binh ctia mot

phong dé kiém chimg.

Céac nghién ctru da sd sit dung mo phong dé kiém ching két qua. Co rat
nhiéu phan mém c6 thé st dung dé moé phong, mot trong sb do 1a NS-2 (Network
Simulator 2), OPNET™ va cac phdn mém mang khac c¢6 sin mo hinh IEEE 802.11.

5.2 Phan tich hiéu ndang chat lwong dich vu cia mang IEEE
802.11E

O phan ndy, chung ta s& tong két mot s nghién ciru di dugc thuc hién dua
trén quan sat hiéu nang cua IEEE 802.11e. Trong 802.11e, c6 8 muc d) uu tién
(priority) khac nhau v6i cac loai catagories va traffic khac nhau truy cap kénh.

Nghién ctru cua Choi [14] mo6 phong 802.11E MAC Enhanced DCF (EDCF-
EDCA) 12 mét trong cac co ché cua 802.11e va EDCF gan giéng véi phuong thirc
Truy cdp co ban trong DCF cua 802.11. DPiém khac nhau 1a AIFS theo ddi truyén
frame chr khong phai DIFS. Muc ti€u la so sanh EDCF va DCF ciing nhu EDCF
dung CFB hoic khong dung CFB. Theo d6, nhiéu gia thiét duoc dit ra trong mo
phong, vi du nhu kich thudc goi tin 1a ¢6 dinh d6i véi mdi lan truyén, toc do dir liéu
khéc nhau dugc ap dung ddi voi tung loai traffic. Do do, traffic bao gém Voice,
video va dir li¢u. Cac ditr li€u nay dugc md phong trong kich ban. Kich ban md
phong c6 4 tram voice, 2 tram video va 4 tram dir 1iéu. Két qua la hau hét tré xay ra
khi truyén tin Voice va Video nhung it frame bi drop. Trong khi truyén dit liéu, tré
it khi xay ra nhung c6 nhiéu frame bi drop hon. Cubi cing, c6 thé so sanh thong
lugng, 802.11 DCF va 802.11e EDCF, drop dir li¢u cia 802.11e EDCF su dung
CFB (contention-free burst) va non-CFB.

Mot mo phong khac vé 802.11e do Mangold [17] dua ra. Nghién ctru ndy mo
phong 2 co ché cua 802.11e 1a EDCF va HCF. Diém khac nhau trong cac nghién
ctru trude vé EDCF 1a kich ban mo phong. Trong md hinh nay, ho sir dung 5 tram
tor mot QoS-supporting Basic Service Set (OBSS) v&i mot tram hoat dong nhu Ia
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Acess Point (AP). AP ¢6 thé trién khai dudi ché d6 EDCF hoic 1a HCF trong khi 4
tram con lai hoat dong & ché d6 EDCF. Nghién ctru cling quan tam dén hiéu nang
ctia hot spot bang cach thay d6i s6 lugng tram trong QBSS. Mdi tram trong QBSS
c6 cung traffic va do thong lugng theo cac loai traffic khac nhau. M6 phong cho
thdy HCF hoat dong it bi tr& hon so v6i EDCF ngay ca véi traffic ¢6 cing muc do
uu tién.

Nghién ctru ctia Zhu va Chlamtac [18] dé xuit mé hinh phén tich 802.11e ddi
v6i céc loai traffic va sy xuat hién cia dong traffic d6i voi mdi loai traffic. Dong
traffic nam trong khoang 1 dén T, trong d6 T 1a traffic category. Cac tac gia dicu
chinh chudi Markov trong Bianchi 2000 bang cach dua ra service parameter
differentiation dé xac dinh backoff window size.

Sau khi tinh toan, nghién ctru da dua ra cong thirc do luong thong lugng nhu
sau:

E[ payloadinaslotime] b, .7, E[P,]

Ellengthofaslotime] ~ (1— t,)o+Pb, 7T, +(1-P )T,

n,s“nton,s n'n,e

T

n,s?

T

Trong d6 z,,P ..»0,E[P,] tuong tng 1a d6 uu tién cua traffic, xac suat dong

traffic thanh cong, thoi gian truyén thanh cong trung binh, thoi gian truyén khong
thanh cong do c6 dung d6,thoi gian mét slot trong, kich thudc payload trung binh.

T,  T,. cho Truy cdp co ban va RTS/CTS dugc tinh nhu sau:
T = AIFS, + PHY,, +MAC,, + E[PH & + SIFS + 5+ ACK
T'* = AIFS, + PHY,, +MAC,, + E[P*} SIFS + ACK

T = AIFS, + RTS + SIFS + 6 + CTS + SIFS + 6 + PHY,,, +MAC,,. + E[P,}+ 6 + SIFS + ACK + 6
Tn”fj = AIFS, + RTS+ CSIFS + CTS

Trong do E[P*] la kich thudc payload trung binh khi c6 dung d9, Do d6 thong
luong tong hop ciia N dong traffic 12 :

Cubi cing, nghién ctru xdy dung mo phong st dung NS-2 véi cac ngudn
traffic khac nhau: dir liu, voice, video voi ti 1€ 2:1:1. Céc tac gia tuyén bd m6 hinh
s€ chinh xac hon trong truong hop bao hoa.
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Nghién ciru ciia Wietholter va Hoene 2003 dé xuat mé hinh EDCF b6 sung
chi chay v&i NS-2.26. Ngoai ra, nghién ctru con mé phong 802.11a nhu 13 ting vat
ly. St dung cung md hinh va tham s6 backoff nhu trong nghién ctru cia Mangold,
do cung chung muyc tiéu danh gid mé hinh. Két qua cho thdy Thong luong thu dugc
trong cac mod phong twong ddi gidng véi Thong lwong c6 xu hudng giam trong

truong hop c6 s6 tram duge dung ting 1én.

Trong phan tiép, tic gia xin dugc trinh bay chi tiét hon vé phuong phap
Biachi va mé rong cia phuong phép nay khi ddng gia hiéu niang chét luong dich vu
v6i ing dung VolP.

5.3 Phan tich hiéu nang Bianchi trén méi truvo'ng 802.11

M6 hinh phan tich Bianchi 1a mot mo6 hinh phan tich don gian nhung hi¢u
qua dung dé tinh toan thong luong ciia 802.11 DCF. M6 hinh Bianchi dugc xay
duyng véi gia thiét co ban xem xét mang WLAN trong trudng hop c6 mot AP, sd
tram tham gia 1a ¢6 dinh va bio hoa. Tinh bdo hoa ¢ ddy c6 nghia 1a hang doi truyén

tin cua cac tram khong rong, lic nao cling san sang cd goi tin can truyén.

Nhu d3 trinh bay & phan giao thitc MAC & trén, giao thitc DCF sir dung ché
do sap xép truyén lai (backoff) theo ham mil.

Tai mdi lan truyén packet, thoi gian truyén lai (backoff) dugc chon mot cach
déng dang trong dai (0, ®-1). Gia tri ® dugc goi la cura ) phan tranh — contention
window, phu thudc va sb 1an truyén lai khong thanh cong.

Trong lan thir truyén dau tién, o duoc dit bang CW,, hay con goi 1a cira b
phan tranh nhoé nhit.

Sau mdi lan truyén that bai thi o lai duoc nhan doi, va gia tri 16n nhat cta nd
1a CW o= 2"CW i Céc gid tri CW i, CWax €0 thé tham khao trong cac tai li¢u
vé 16p giao tiép vat li ciia chuan 802.11 vi du nhu trong bang du6i day 1a thong tin
cua IEEE 802.11 nam 1999:

PHY CWhin CWax

FHSS 16 1204

DSSS 32 1204
IR 64 1204
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Bing 5-1: gia tri I6n nhit, nhé nhit ciia contention window cho 3 PHY dugc dic ta theo chuin 802.11:
Frenquency Hopping Spread Spectrum (FHSS), Direct Hopping Squence Spread Spectrum (DSSS) va
Hoéng ngoai (IR)

Phuong phap Bianchi dugc chia thanh 2 phan riéng biét:

- Phan A: Nghién ctru cach tng xtr ctia mot tram riéng 1é sir dung
mo hinh chudi Markov [6], st dung yéu t6 ©: xac sudt mot tram
truyén tin trong mot khe thoi gian tong quat (vi du dugc chon ngiu
nhién). Xac suat nay s& khong phu thudc vao co ché truy nhap la
Basic hay RTS/CTS.

- Phan B: Nghién ctru cac sy kién co thé xuat hién trong mot khe
thoi gian tong quat, sau d6 biéu dién thong lugng cia ca hai
phuong thirc truy nhap dudi dang ham s6 cua gia tri T da dugc tinh
toan.

Déi voi yéu cau chat lwong dich vu VoIP thyc té thi phan A s& ¢ anh hudng
quan trong hon phan B rat nhiéu. Do d6 chiing ta s& quan tam chi tiét vao phan A,
% Phan A — Xac suat truyén goi tin
Trong diéu kién sb tram truyén tin phdi canh tranh véi nhau 1a n. T4t ca cac
tram déu ludn bio hoa, truyén cac goi tin tudn tu lién tuc ndi tiép nhau, moi géi tin
déu can phai doi mot luong thoi gian backoff ngau nhién trude khi dugc truyén di.
Hinh v& sau day mo ta cac trang thai ciia mot tram trong qua trinh tham gia truyén
tin.
Trong do:
- W:CWmin
- Néc backoff 16n nhat m: CW,,,=2™ CW,.i,
- Néc backoff — backoff stage thir i: W=2' W, i=(0, m).
- Xéc suit dung d6 co diéu kién cua mdi goi tin (Condition collision
probability) p: xac suat xay ra ra dung do khi gai géi tin trén kénh truyén.
Gia thiét 1a gia tri p nay khong doi.
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(1-p)/Wo

p/Wissq
® e o ® 00 ©© oO ® e® o o O

Hinh 5-1: M6 hinh chudi Markov ciia backoff window

Trong hinh v& trén, mdi trang thai cta tram duoc biéu dién boi mot cip (m,k)
v6im 1a s6 1an phai truyén lai va k 1a s6 slot thoi gian ctia tram.
Véi cach biéu dién nhu vay ta c6 bo cong thirc sau:
Plik|ik—1}=1,ke(0,W,~2),i €(0,m)
P{0,k|i0}=(1-p)/ W,k e(0,W,~1),i €(0,m)
Plik|i-1,0}=p/W, ke(0,.W,~1),i €(1,m)
Plm,k|m0}=p/W, ke(0,W, ~1)

Phuong trinh dau tién trong (1) miéu ta hién thuc: tai diém bat dau cua mdi

()

khe thoi gian, thi thoi gian backoff déu duoc giam.

Phuong trinh thir 2 thé hién: mot goi tin moi sau khi truyén géi tin thanh
cong s& khoi dau vai nac backoff 1a 0 va nhu thé gia tri backoff duoc chon khoi tao
ngau nhién trong dai (0, Wo-1).
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Xéc suat T: Xac suét truyén tin trong mot khe thoi gian cho trudc & lan
truyén lai tha m.
RS rang 13 x4c suat nay phu thudc vao p va sy phu thudc nay duoc biéu dién
nhu sau (chi tiét xin doc trong tai liéu [1]):
2(1-2p) ~ 2
(1-2p)(1+W)+pW (1=(2p)") 140+ pW =" (2p) @)

Chu ¥: Trong truong hgp m = 0, tic 1a khong c¢6 phan phdi mil va xac suét T s&

op) =

khong phu thudc va p. Ta co6:

2
1+w

5.4 Cobng thire Bianchi cho phéan tich QoS véi DCF MAC protocol

5.4.1 Trwong hop gitra cac tram chi trao déi div liéu Voice

Tiéu chi chu yéu danh gia chat luong dich vu ctia VoIP ma ta xét 1a thoi gian
tré trung binh cua goi tin.

Co s& ban dau, Bianchi mé hinh hoé hé théng voi gia thiét tram bao hoa.

Goi ¢, xac suit dé mot tram n théy kénh truyén ban vao mot khe thoi gian
cho trudc

Goi p,: xac suét dé mot tram n truyén tin vao mot khe thoi gian cho trude

Xéc suat ¢, 1a doc 1ap va khong ddi. Tuy c6 thé gia thiét xac suat ¢, khong
d6i 1a chwa chinh x4c nhung tinh doc 1ap cia ¢, 14 chip nhan duoc dic biét khi sb
luong cac tram tham gia vao canh tranh dudng truyén tang lén.

Khi d6 cong thirc 2 ¢6 thé duge viét dudi dang:

2(1-2¢,)(1-¢,)

Py = m (1)
(CWi +D(1=2¢, )+ CW,.c,(1-(2¢,)" )
Néu tit ca cac tram 1a giéng nhau, hay p, va c, 1a nhu nhau v&i moi tram ta co:
c,=1—(1-p, )Y VéiN: sé tram. (2)
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Két hop 2 biéu thirc (1) va (2), giai phuong trinh dinh diém x = f(x), ching ta tim ra

duogc gia tri cua ¢, va p,,.

Trudng hop khong bdo hoa, ta sir dung mé hinh x4p xi trong tai liéu [4]:
1. Xéc suat dé mot tram n co goi tin can truyén: An
2. Néui,=I: trang thai bao hoa.

Khi d6 ta co:

¢,=1-]]0-4,p,)

m#n

Khi trong h¢ théng chi truyén dir li€u thoai ta s€ co6 hai truong hop: tram 7 1a Acess
Point (A) hodc 1a mot tram thoai (Voice — V). Ta dinh nghia mot ) qui udc nhu

sau:
1. Ny:sd lugng tram thoai. Gia thiét 1a tat ca cac tram déu d@)ng nhat

2. pyvacy: lan luot tuong Ung la xéc suat tram thoai truyén tin va tram thoai
thiy kénh ban.

3. p4 va cy: 1an luot twong tng 1 x4c sudt tram thoai truyén tin va tram thoai
thiy kénh ban.

Ap dung mé hinh Bianchi, ta c¢6 cic cong thirc tinh toan:

t,=N,4,p, (I_AVPV)NV_I,
t, =A,p,(1 _ﬂ“VpV)NV_l +(N, -DA4, p, _ﬂ’VpV)Nv_z (I-4,p,)

E[S|=(1-c )"+t T5+(c, -t )T,

CW,, 1-(2¢,)" _(2c,)"
£l J= Els. =5 1(—26;) +(11) AT

Elre |+ £lre]

n

Trong d6: n 1an luot 14 A (tram 1a Access Point), ¥ (tram 1a tram voice)
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o d,: Thoi gian can thiét dé tram n truyén di mot goi tin thoai ngay khi no vira
moi dén.

o S,: Do dai cua khe backoff cho tram » khi bi dung do.

o T°y: Thoi gian can thiét dé truyén thanh cong mot gbi tin voice

o T Do dai cua 1 khe thoi gian rdi

o T: Thoi gian cac goi tin voice bi dung do

o t4: Xac suit cho mot khe thoi gian dugc AP sur dung truyén tin thanh cong.

o ty: Xéc suit cho mot khe thoi gian dugc tram thoai sur dung truyén tin thanh
cong.

Céc tham s 7%, T', T, duoc tinh dua trén phan tich & phin Header géi tin VoIP
trong mang 802.11

Goi D,: 1a khoang thoi gian bi tré tinh tir khi g6i tin dén AP cho dén luc nod
duogc truyén hoan toan ra khoi AP.

Ta c6 thé coi tién trinh xtr 1i g61 thoai trén AP 1a mot tién trinh Poision co:
. . NV
1. Toc dd den: 3
2. Mo hinh M/G/1
Goi W,: thoi gian mdt gdi tin phai cho dgi cho dén khi duoc phuc vu tai AP ta co:
D,=d,+W,=d,+W, +W/
E[D,]= Eld ]+ E[W,]
Trong do:
- d,: Thoi gian can thiét dé AP truyén thanh cong mot géi tin thoai ngay khi
nd vira moi deén.
- Wy, W Tré xu li, tré do phai chd doi cac goi tin thoai khac trong hang
doi.
- D: Chu ky truyén goi tin voice.

Ap dung dinh luat Little’s Law, ta c6:
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— NyE[d,]
D

Ewn1=1E””]

Do d6, thoi gian tré trung binh 16n nhat s& 1a:

N, E[d}]

E[D,]=Eld ]+ 2(1-4,)D

Trong d6 E [dj] : Trung binh binh phuong thoi gian tré ctia AP duoc tinh nhu sau
[4]:

21-er) 1-(2¢,)"  10(-(4e,)") |

a

9-c,) (-2¢,) 9(1-4c,)

Ela2]=E2[slew2, a-c,)

m 2m-3 _ m+l
a 2 ca

c

ey (527" ~182"" +4) (22 )

- +

- 18(-¢,) ’ -cr)  (-c,) |
2 1+c 2 3¢, —Tci+4c  (2¢,)" (c,(3m—4)—m)
+T¢ ——+T7°% +E|S|CW T} | ——A—— + —r ¢
N i [N [T A ey Ty
vE[Slow. T 3¢, —7c +4c] +(20a)m(ca(3m—4)—m)
’ " 0-e ) 0-2¢, ) 20-e, S (1-2¢,)
s 2reT 1

(i-c,)

QoS trong mang Wireless LAN



Ng6 Pang Quy Duong 69 Cao hoc XLTT 2005-2007

5.5 Két chuong

Hién nay, hé théng mang cuc bd khong day IEEE 802.11 Wireless Local
Area Network (WLAN) 1a mot trong nhiing cong nghé mang khong day duogc trién
khai rong ri nhét trén toan thé gisi. Su két hop giita tinh linh hoat va tién lgi cua
mang khong didy WLAN va nhu cau st dung 16n cua cac ung dung da phuong tién
tr& thanh mot xu huéng méi va phat sinh nhiéu cau hoi vé dam bao chat lugng dich
vu. Sau khi tap hop va tim hiéu nhiing nghién ctru vé danh gia hiéu ning chét lugng
dich vy, chung ta thu dugc mot ) hudng phan tich chat luong dich vu nhu sau:

% Vi giao thirc 802.11 DCF thong thuong:

Kich thudc cira so phan tranh trung binh khi truyén tin thanh cong va khong

thanh cong:
WS — (CWmin _1)7;1(»
2
CW — CWmaszlot
¢ 2

Thoi gian tré truyén tin trong truong hop truyén tin thanh cong:

Propdelay’ =T, ..+ T, +2% Air _Prop+ DIFS + SIFS+CW,

s
Payloa

Trong d6: Air Prop, DIFS, SIFS 1an luot 13 thoi gian propagation time, DIFS time,
SIFS time dugc dinh nghia o trong chuan IEEE 802.11

Thoi gian tré truyén tin trong truong hop truyén bi dung do:
Propdelay’” =T payioad T DIFS + Air _Prop+CW,

Thong luong cua kénh:

8* Payload _Size
Propdelay,

Throughput =

Thong luong ciia kénh qui chuan:

8% Payload _Size
Propdelay, * R

Normal _Throughput =
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Hiéu suat sir dung kénh:
Chan_eff = Norm_Throughput * 100%

Tuong tu voi 802.11e ta co:

w

min

[AC]+ 2) * TSlot
2

AIFS[AC]= SIFS + AIFSN[ AC]* Slot

CwlAC]= (€

Propdelay’™ =Ty, ..+ Tyex +2% Air _Prop+ AIFS[AC]+ SIFS + CW|[AC]
Thong luong ciia kénh qui chuan:

8+ Payload _Size
Propdelay, * R

Normal _Throughput =

Hiéu sut st dung kénh:

Chan_eff = Norm_Throughput * 100%
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Chuaong 6

Cac két qua phan tich va danh gia

6.1 B6 mé phong NS-2

Hé thong md phong mang Network Simulator 2 hay con goi 1a NS-2, thuong
dugc sir dung trong cong tac nghién ciru khoa hoc khi can khao sat hoat dong va
mg xir cia moi truong mang may tinh. Pay 1a mot hé théng 1ap trinh mang, dugc
phat trién boi truong dai hoc Berkeley, California (UCB). NS-2 dugc xdy dung theo
nguyén tac su kién thoi gian, huéng dbi tugng, moé phong hoat dong cua hé thong
mang may tinh. Hé théng nay hd trg cac tic tir truyén tin, dinh tuyén, mang c6 day
va khong day... Hé thong NS-2 duogc phat trién chii yéu bang ngdn ngit C++ va sir
dung thu vién Otcl nhu giao dién cAu hinh. Piéu nay Xuét phat tir dac diém hoat
dong véi hai chirc nang chinh ctia NS-2. Dau tién, NS-2 can phai c6 kha ning lap
trinh dé xir 1y cac byte bit, thao tic v6i cac header cua packet va thyc hién giai thuat
ctia nhitng giao thitc mang khac nhau. Mic khac, NS-2 ciing cin mot co ché giao
tiép linh hoat dé c6 thé tiép nhan nhimng script kich ban, cau hinh, mé phong lai quéa
trinh hoat dong ctia mot hé thong mang may tinh trong thyc té. Khi d6, su két hop
ctia hai ngdn ngir C++ va Tel dap ung duoc dy di ca hai yéu ciu nay.

- OTcl : Tcl interpreter - E - Q
with OO extention Analysis

OTrcl Script Simulation
sirmulation NS Simulator Library Resulis 4y
Program * Event Scheduler Objects :)H
* Networle Component Objects NAM
+ Networl: Setup _Helping Nl
Iodules (Flumbing Mo dules) I nimator

Hinh 6-1: Co ché hoat dong ciia NS-2
Trong qua trinh hoat dong, NS-2 stir dung céc file script dugc soan thao theo
ngodn ngit Tcl (phai c6 phan mé rong 14 .tcl) thé thuc thi hoat dong ciia mang can
mo phong. Két qua thu dugc s& dugc xuit ra file truy vét (trace file, co dudi la .¢r).
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Moi su kién két qua ctia qua trinh mo phong déu duoc ghi lai trong file trace nay
theo trinh tu thoi gian. Cac két qua nay bao gém ludng goi tin trao d6i giita nhimng
node mang va cac moc thoi gian lién quan...Ngoai ra qua trinh md phong con duoc
ghi nhan lai & trong file ¢c6 phan mé rong 1a .nam hay con goi 1a file Network
Animator. Do d6 trong ban than file .nam cling c6 chura cac gdi tin cia NS-2. Muc
dich cua NS-2 sir dung file .nam dé tao ra nhitng hinh anh c6 thé mé phong lai quéa
trinh hoat dong va tuong tic cta ddi twong mang mot cach truc quan va rd nét hon.
Vi dy nhu c4u hinh topology ciia hé thong mang, qua trinh trao d6i dit liéu (phuong
hudng, thu ty) cling nhu nhiéu cong cu phan tich dir li¢u dugc NS-2 tich hop trong

NAM module.

Simulation ]
M |

Result .
Module ] —> odify ns
Analysis

Setup/run l i <}
Simulation with ns

Hinh 6-2: Cac buwéc mod phéng trén NS-2

Dé quan sat két qua mo phong, chung ta can tién hanh phan tich cac dit liéu
da duogc ghi lai trong file trace. Tét ca cac dit liéu thu thap duoc trong qué trinh
thuc hién mo phong déu duge ghi lai & ddy nén khéi luong va chiing loai thong tin
khé 16n. Do d6 ta can six dung mot ) phép loc dé trich ra thong tin can dung. Vi du

sir dung 1énh grep trong unix dé loc thong tin:

$grep <ndi dung can loc> <filename.tr> <newfilename.tr>

6.1.1 Trién khai mang khong day IEEE 802.11 trong NS-2

Trong NS-2, cic nha nghién ctiru dd xay dyng san mdi truong khong day
802.11 v6i ca hai diéu kién, két ndi v6i mang co day va két ndi giira cac thanh phan
khong day véi nhau. Trong phan luan van nay ching ta sé trién khai viéc thuc hién
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két ndi gitta mang khong diy v6i nhau théng qua mot node mang khong diy dong

vai tro nhu Access Point.

(

port
classifier

Node

agent

protocol

Classifier: Forwarding

addr defaulttarget_

classifier

routing
agent

Node Entry

Agent: Protocol entity
LL: Link layer object
IFQ: Interface queue

MAC: MAC object

models

Propagation
and antenna

PHY: Network interface

imfil--

MobileNode T

CHANNEL

Hinh 6-3: Céc thanh phén trong mét mé hinh node mang khéng day

Trong NS-2 hién nay dé ciu hinh cho mang khong déy ta can thiét 1ap mot

vai thong s6: dac ta kénh, radio-propagation, loai anten, loai tﬁng két ndi, hang doi

giao tiép, giao dién mang, kiéu routing, s6 lugng node mang, kich thudc géi tin 16n

nhit trong hang doi.

Vi du:
set wval (chan) Channel/WirelessChannel
set val (prop) Propagation/TwoRayGround
set val (netif) Phy/WirelessPhy
set val (mac) Mac/802 11
set val (ifq) Queue/DropTail/PriQueue
set val(1l1l) LL
set val (ant) Antenna/OmniAntenna
set val (ifglen) 50 ;# max packet in ifqg
set val (adhocRouting) DSDV
set val (stop) 30.0 ;# simulation time

QoS trong mang Wireless LAN




Ng6 Pang Quy Duong 74

Cao hoc XLTT 2005-2007

6.1.2 Trién khai VolP trong NS-2

» Truong hop 1:

Nham kiém tra hiéu qua cua VoIP trong hé thong mang IEEE 802.11, ching
v6i 1an luot hai loai codec 12 G.711 va G.729 theo nhiing truong hop sau:

ta s& tién hanh kiém thir va do dac cac s6 liéu khi ting dan sb lugng cac tram VolP

Tat ca cac tram tham gia déu 1a tram thoai. Khong c6 mgt tram nao thyc hién
dir liéu theo giao thirc TCP).

viéc truyén dir liéu FTP (& day ta sir dung FTP lam dai dién cho dich vu truyén
» Truong hop 2:
liéu FTP.

Ngoai cac céac tram la tram thoai, c6 thém 1 tram thyc hién viéc truyén dir
» Truong hop 3:

Ngoai cac céac tram la tram thoai, c6 thém 2 tram thyc hién viéc truyén dir
Voice

liéu FTP. Tat ca cac tram thoai déu truyén VoIP theo Codec G.729.

. h
X | )

: Data
//1,// STA1
.
l‘ "
‘l
‘I
\ Access Point
.
.
‘\

SN
STAm

Data
STAn
Hinh 6-4: C4u hinh h¢ thing mang mé phéng

6.2 Két qua cua viéc trién khai VolP trén IEEE 802.11
Trong phan nay, tic gia s& trinh bay cac két qua thuc hién theo timg phan
bao gém 802.11b, chi c6 thoai trong 802.11g, két ndi thoai va két ndi dit liéu bao
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hoa trong 802.11g va 802.11g+e. Trong do, tit ca cac cudc goi VoIP déu st dung
code déng nhéat nhu nhau véi moi tram (G.711 hoac G.729) nhu gia thiét ban dau
dat ra.

6.2.1 Thwc hién thoai VolP vé&i codec G.711

Dau tién, chung ta str dung cac két qua cia viéc phan tich thoai G.711 véi
muc dich so sdnh véi két qua mo phong trong NS-2. Két qua cho thay:

- Dung luong ctia G.711 khi sir dung v&i 802.11b: t6i da 6 cude goi.

- Dung luong ctia G.711 khi sir dung v6i 802.11g: t6i da 15 cude goi.
Ca hai két qua nay déu pht hop voi nhimng nghién ctru cia M.Elaoud[10].

6.2.1.1 Két qua véi 802.11b

Trong phan ndy chung ta s& cung phén tich nhimg két qua thu dugc khi thuc
hién VoIP véi mang 802.11b va chimg minh rang két qua ma ta c6 1a hoan toan
tuong duwong v6i nhitng két qua tir nhitng nghién ciru khéc.

Dau tién ta théy véi G.711, ¢t 10ms mdi cudc thoai déu tao ra 80 bytes dir
lidu. Gia tri thoi gian tré trung binh tir nhimg két qua mo phong s& duoc minh hoa
trong hinh v€ dudi day.

Average delay AP for G.711 voice with 802.11b

0.010
0.009 -
0.008 -
0.007 -
0.006 -
0.005 A
0.004 -
0.003 -
0.002 -
0.001 A

0.000 T T T T T T
0 1 2 3 4 5 6 7

Number of Voice conversation

Average Delay on AP (s)

Hinh 6-5: Thoi gian tré trung binh tai AP khi sir dung VoIP codec G.711 trén 802.11b
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D@ thay luong thoi gian tré trung binh thu duoc ting dan theo sb lugng tram
tham gia thoai. Thoi gian nay dat ngudng on dinh nho hon 7ms véi sb tram thoai 1a
6 va tang dot bién khi s6 tram 1én hon 6.

Két qua md phong cua ching ta ciing chi ra khi sb lugng cudc thoai con nho
hon 6 thi cac chi s6 vé sb lwong goi tin rét, jitter, thoi gian tré déu nam trong giGi
han chép nhan dugc. Nhung khi ta thém vao cudc goi thir 7 thi ca thoi gian tré va )
lugng goi tin rot déu bi tang dot bién vuot qua gia tri cho phép ¢ tai duong
downlink tir Access Point t6i cac may tram. Diéu nay ciing dé hiéu boi trong khi
mdi may tram chi phai truyén tai cdc goi tin theo két nbi dén AP, thi AP lai phai duy
tri truyén tai t6i timg may tram tham gia két néi. Do do, khi dén mot ngudng nao do
thi kénh truyén ctia AP khong thé dap umg dugc nhu ciu cho cic tram thoai. Vi
802.11b va don thoai, ching ta xac dinh dugc ngudng nay la 6 cudc thoai.

6.2.1.2 Két qua thue hién voi 802.11g
Tién hanh do dac véi mang IEEE 802.11g. Bé thoi gian tré tai AP khong
vuot qua 20ms ta cé s6 cudc goi tdi da 1a 15.

Average delay AP for G.711 voice with 802.11g

0.010
0.009
0.008 A
0.007
0.006 A
0.005 A
0.004
0.003 A
0.002
0.001

0.000 \ ‘ ‘
0 5 10 15 20

Number of Voice conversation

Average Delay on AP (s)

Hinh 6-6: Thoi gian tré trung binh tai AP khi sir dung G.711 véi 802.11g
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Két qua nay cho thay dung luong VoIP cta AP khi sir dung & chuan IEEE 802.11g
da dugc cai thién hon so véi 802.11b. Do muc ti€u cua chung ta la tim hiéu kha
ning dap tng tdi da ciia hé thong WiFi, nén trong phan nay chung ta chi tip trung
vao mang 802.11g khi sir dung & tbc do 54Mbps.

6.2.2 Thwc hién thoai VolP vé&i codec G.729

V6i codec G.729, cac két ndi thoai tao ra 20bytes dir li¢u gui di trong 20ms
theo mdi hudng cua két ndi. Nhiém vu ciia ching ta can lam bay gio 1a xac dinh s6
cudc goi tdi da ma hé théng c6 thé thuc hién vé6i codec G.729.

6.2.2.1 Chi thye hién thoai, khong truyén dir li¢u theo TCP
» Thyc hién voi 802.11¢g

802.11g co co ché hoat dong voi nhiéu tdc do tir 1 dén 54 Mpbs. Do vay, dung
luong t6i da ctia VoIP ciing thay doi tuy theo toc do dudng truyén. Néu iy thoi
gian tré tdi da 1a 20ms thi ta s& co sb lugng tdi da cac cudc goi VoIP theo G.729
lan luot 13 8, 25, 36 twong ung véi cac tde do truyén 6, 36, 54Mbps nhu & hinh
duoi day.

Average delay AP for G.729 voice with 802.11g

0.020 *
0.018 A
0.016
0.014 A

0.012 7 —e— 1 Mbps
0.010 A —=— 36 Mbps
0.008 A —— 54 Mbps

0.006
0.004 -
0.002 A

0.000 ‘ ‘ ‘
0 10 20 30 40

Number of Voice conversation

Average Delay on AP (s)
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Hinh 6-7: Thoi gian tré trung binh G.729 khi sir dung 802.11g

6.2.2.2 Thyc hién thoai két hgp véi truyén dit li¢u theo TCP

Bay gid chiing ta tiép tuc do dac thoi gian tré cta nhitng goi tin VoIP trong
truong hop c6 két ndi truyén dir liéu theo giao thirc TCP. Két qua cho thay khong
thé thuc hién song song cung luc bat ky 1 cudc thoai VoIP nao trong khi van duy tri
Viéc truyén dir li€u theo giao thirc TCP. Cu thé nhu sau: nguén phat TCP tai AP va
ngudn thu ¢ client. Ung dung TCP phia AP s& tiép tuc ting téc do truyén tin cho
dén khi bo dém dir 1i€u tai AP bi tran. Khi d6 do phai chia s€ cung mgt hang doi nén
nhiing géi tin voice gip phai van dé thoi gian tré gia ting, ngdy mot 16n. Piéu tuong
tu cling xay ra khi c6 trang thai bio hoa giy ra bai viéc day cac géi tin TCP theo
huéng tir may tram 1én AP. Khi d6 tinh trang nghé& c6 chai s& xay ra vi cc géi tin
voice s& phai chia s& dudng truyén voi vo sb goi tin TCP acknowledgement.

6.2.3 Thuwc hién thoai VoIP vé&i 802.11e

6.2.3.1 Chi thye hién thoai, khong truyén dir liéu theo TCP

Pé thuc hién VoIP v6i 802.11, ta thiét 1ap cac tham s6 khai tao cho 802.11e
nhu sau: thoi gian backoff khoi tao duge chon trong tdp CW i, = 4 va CW . = 8.
Do d6 s& chi c6 mot 1an truyén lai duy nhéat cho mdi lan thir truy nhap duong truyén.
Khi do thi ti 1€ rot goi sé c6 anh huong dén chét luong cua cudc thoai hon yéu td
thoi gian tré. Hinh vé dudi ddy mo ta ti 16 mat goi tai AP khi s6 luong két ndi thoai
gia tdng vai codec G.729.
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Average loss at AP for G.729 voice with 802.11g

$

o

<

3 —— 1 Mbps
2 —=— 36 Mops
P —— 54 Mbps
()]

o

Q

>

<

0000_ T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Number of Voice conversation

Hinh 6-8: Ti I¢ rét goi tai AP khi thuce hién 802.11e theo codec G.729

6.2.3.2 Chi thyec hi¢n thoai két hop truyén dir li¢u theo TCP

Ta dat gia thiét, két ndi nguén TCP cac goi tin voi kich thudc 1500 bytes.
Nhiing két qua c6 duge sau khi tién hanh mé phong duoc ghi lai trong 3 bang dudi
day: s6 lugng két ndi VoIP va s6 luong két ndi TCP phu hop véi nhau theo timg
céu hinh tham s cho 802.11e

Trudng hop khong c6 két ndi TCP:

4
8

11 22 31 37 38 38

16 29 36 36 36 36

16 22 34 34 34 34 34

Bang 6-1: SO lwgng két ndi tdi da cho G.729 khi khong c6 két ndi TCP
Nhan xét: dya vao bang trén ta théy CW,;;=4 va m= 5 hodc 6 1a ciu hinh tbi vu

Trudng hop ¢6 1 két ndi TCP:
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CW,in/m 1 2 3 4 5 6

4 0 11 23 31 32 32

8 0 14 25 25 25 25

16 0 15 17 17 17 17

Bang 6-2: S lwgng két ni tdi da cho G.729 khi c6 1 két ndi TCP

Nhan xét: dya vao bang trén ta théy CW,;,=4 va m= 5 hodc 6 1a cAu hinh t4i wu.

Trudng hop ¢6 2 két ndi TCP:

CW,i/m 1 2 3 4 5 6
4 0 4 17 26 28 28
8 0 5 18 19 19 19
16 0 5 11 11 11 11

Bang 6-3: SO lirgng két noi tdi da cho G.729 khi ¢6 2 két ndi TCP.

Téng két ca 3 bang sO liéu trén ta rGt ra nhan xét ciu hinh t8i wu cho hé
théng 802.11e phuc vu cho VoIP la: CW,;,=4 va m>= 6.
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6.3 Két chuong
Vi nhiing két qua thu thap dugc tur viéc phan tich, moé phong hé théng mang ta co
dugc nhitng s6 liéu sau:

1. Mang 802.11b:

Truong hop khong c6 tng dung truyén dit liéu thong thuong, thi s6 cudc goi
VolIP t6i da 1a: 6 (v6i codec G.711).

2. Mang 802.11g:

Trudng hop khong c6 img dung truyén dir liéu thong thuong, thi sé cude goi
VoIP t6i da 1a: 34 cudc goi (V6i codec G.729)

Truong hop c6 ung dung truyén dit liéu TCP song hanh (vi du FTP) thi
khong nén thuc hién bat ky 1 cudc goi VoIP nao ca.

3. Mang 802.11e v6i cac tham s6 mic dinh (CWpin=16, m=5):

Trudng hop khong c6 ing dung truyén dir liéu thong thuong, thi sé cude goi
VoIP téi da 1a: 11 cudc goi (Vi codec G.729)

Truong hop c6 ung dung truyén di liéu TCP: khong thuc hién VoIP
4. Mang 802.11e voi cac tham s6 da duoc tbi vu (CWpin=2, m=6):

Trudng hop khong c6 ing dung truyén dir liéu thong thuong, thi sé cude goi
VoIP ti da 1a: 38 cudc goi (Vi codec G.729)

Truong hop cd 1 hodc 2 tng dung truyén dr liéu TCP: 36 hodc 34 cudc goi
G.729.

Két qua thu duoc cho ta thiy can thiét phai co cac co ché khac dam bao cho
cac cudc goi thoai khi c6 mat két ndi TCP nhu hién nay. Tham chi ngay ca khi tat
ca cac tram déu thuc hién chuédn 802.11e thi nhting co ché b sung nhu admission
control va traffic shaping van la rat can thiét dé bao vé cac két ndi thoai

Tuy nhién may man 1a nhimng thay doi d6 khong can thiét phai tién hanh & tat
ca cac tram. Tién hanh nhiing cai tién tai Access Point cling du dé bao vé dich vu
thoai trong truomg hop mién single domain (st dung truyén thong truc tiép giita AP
va Station). Vi du mét su thuc hién co ché admission control va traffic shaping &
AP sé rat hidu qua dé diéu khién tat ca ludng dir liéu trong mién single domain.
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C6 thé tham khao nhimng luoc d6 admission control cho mang c6 day dugc
miéu ta trong tai liéu [11]. Ung dung thoai dugc thay ddi dé trude khi mot cude goi
dugc thiét 1ap, ung dung dau tién phai truyén di nhimg goi tin thim do (trial) ma c6
nhimg dic tinh giéng nhu nhitng géi tin dugc str dung trong cudc goi. AP duoc thay
d6i dé nhimng goi tin tham do nay bi bo di khi tré cua cac ludng thoai téi AP vuot
ngudng (20ms). Goi tin tham do nay ton tai trong thoi gian ngan khoang 1s hodc
dén khi nhan duogc thong bio rang 1 goi tin da bi bo di hay bi rét. O cubi chu ky
tham do, néu khong c6 goi tin nio bi dét thi cude goi duoc chap nhan. Néu khac di
thi cudc goi bi dung va 101 duge thir két ndi lai. Su thanh cong trong chu ky tham do
s& dam béao chét luong cua luong thoai duogc chép nhan. Luogc dd nay yéu cAu mot
sO thay doi trong cac img dung thoai va AP nhung van dam tinh twong thich véi cac
thiét bi Wifi phd bién di c6 ngoai thi truong.

bé gidi han luéng dir li¢u trong mat mién mang don IBSS, ta chi can thuc
hién traffic shaping & AP. Chung ta dwa vao giai thiét rang cac ludng dit lidu sir
dung TCP khi két ndi véi AP. Ludng goi tin nhan vé (downstream - tir AP dén
client) s€ tao ra va mot luéng upstream TCP ACK, va luéng downstream ACK sé
sinh ra it nhat 2 ludng dit liéu giri di. Sau d6 bang viéc diéu khién ludng dit lidu
nhan vé, ching ta c¢6 thé diéu khién ludng dir liéu giri di. Qua traffic shaping, AP s&
diéu khién dung luong cia ludng dit lidu truyén di qua kénh wireless nham dam bao
cho chét luong cua traffic thoai

Nhitng lugc dd dugc néu trén déu co thé thyuc hién dugc voi cac thiét bi WiFi
binh thudng va cac tram chua hd trg chuan 11e.
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Chuong 7

Tong két

7.1 Téng két

Trén mang WLAN, co ché giai quyét truy nhiap phuong tién truyén thong
802.11 MAC khong c6 kha ning hd trg nhitng (mg dung da phuwong tién ludn doi
hoi dam bao vé chét lugng dich vu (QoS) cho nhiing yéu cau veé tinh 6n dinh, thoi
gian va do tin cdy vé truyén dit liéu. Viéc thiéu kha nang hd trg chit luong dich vu
trong 802.11 tao ra mot khiém khuyét 16n khi ta muén trién khai nhiing tng dung
truyén thong da phuong tién hién dai trén nén cong nghé mang khong day 802.11.
Vi nhitng doi hoi cap thiét nhu vay, da c6 kha nhiéu nghién ctru hudng vao viée
tao ra kha ning ho trg chét luong dich vu cho 802.11 WLAN. Hi¢n nay cOng déng
IEEE 802.11 Working Group da dé xuat mot phién ban cai tién cho 802.11 — phién
ban 802.11e — c6 kha ning hd trg chit lugng dich vu. Vi co ché truy nhap phuong
tién Enhanced Distributed Channel Access (EDCA), phién ban 802.11e da c6 su
phan biét loai dir lidu bang cach gan cho mdi loai mot murc uu tién tuy theo yéu cau
chat lwong dich vu cta luu luong. MSi muc wvu tién sé& st dung mot tap cac tham sd
tac dong vao qua trinh truy nhap dudng truyén. Bang cach nay, 802.11e c6 thé cung
cap duoc kha ning hd trg chat luong dich vu dya trén viéc phan phdi truy nhap
dudng truyén. Vi phién ban nay, IEEE 802.11e hd trg QoS bang cach dua ra cac
phuong thirc cung cép kha nang phuc vu v6i sy phan bié¢t theo loai luu lugng. Phién
ban ciing dinh nghia ra bén loai truy cip Access Category (AC): AC_BK, AC_BE,
AC VI, AC_VO tuong tmg vé6i bon loai lwu lwong lan lugt Background, Best
Effort, Video va Voice. O nhiing ting trén cta ting MAC, mdi khung tin ctia mot
luéng luu lugng s€ duge danh cho mot mic wu tién dugce goi 1a User Priority (UP)
c6 gia tri tu 0 dén 7. O tang MAC, cac muc uu tién niy s& dugc anh xa vao mot
trong bon Access Category. V&i mdi Access Category s& c6 mot khdi chirc ning
EDCAF dam nhiém (day 1a mot phién ban cai tién caa DCF) viéc phan tranh duong
tmyén theo mot tap cac tham s6 cau hinh

Bén canh d6, dé ap dung hiéu qua mang WLAN cho ung dung multimedia
thi van can c6 nhitng nghién ctru chi ra duoc nhimg tic dong va ning luc cua hé
thdng khi trién khai véi nhiing loai tng dung da phuong tién c6 dic thu riéng biét.
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Vi du ung dung VoIP véi tinh ning doi hoi tuong tac cao, hai chiéu nhung

AR

don “phuong tién” chi c6 thoai.

Xuat phat tir nhitng 1i do nhur vay nghién ctru di tap trung vao khao sat hiéu
qua cua chét luong dich vy trén nén 802.11 véi nhting tiéu chi sau:

- Khdo sat hiéu nang chét luong dich vu voi mang 802.11 thuong khi chua
¢6 hd tro chat lugng dich vu.

- Khéo sat hi¢u nang chét lugng dich vu v6i mang 802.11e c6 hd trg chét

lugng dich vy

- Khao sat hiéu nang chat lugng dich vu riéng cho tmg dung thoi gian thuc
ma ta ldy VoIP lam d6i tuong nghién ciru. Viée khao sat duoc tién hanh & ca hai hé
thong WLAN IEEE 802.11 thong thuong va hé thdng WLAN c6 hd tro 802.11e

Véi nhiing két qua thu thap dugc tir viéc phan tich, m6 phong hé théng mang
ta c6 dugc nhiing s6 liéu sau:

1. Mang 802.11b:

Truong hop khong c6 tng dung truyén dit liéu thong thuong, thi s6 cudc goi
VolIP ti da 1a: 6 (v6i codec G.711).

2. Mang 802.11g:

Truong hop khong c6 tng dung truyén dit liéu thong thuong, thi s6 cudc goi
VoIP t6i da 1a: 34 cudc goi (V6i codec G.729)

Truong hop c6 ung dung truyén dit liéu TCP song hanh (vi du FTP) thi
khong nén thyc hién bat ky 1 cudc goi VoIP nao ca.

3. Mang 802.11e v6i cac tham s6 mic dinh (CWpin=16, m=5):

Trudng hop khong c6 ing dung truyén dir liéu thong thuong, thi sé cude goi
VoIP t6i da 1a: 11 cudc goi (Vi codec G.729)

Trudng hop ¢6 tng dung truyén dit liéu TCP: khong thuc hién VoIP
4. Mang 802.11e voi cac tham s6 da duoc tbi vu (CWpin=2, m=6):
Trudng hop khong c6 ing dung truyén dir liéu thong thuong, thi sé cude goi
VolIP t6i da 1a: 38 cude goi (V&i codec G.729)
Truong hop cd 1 hodc 2 tng dung truyén dr liéu TCP: 36 hodc 34 cudc goi
G.729.
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7.2 Dinh hwéng nghién cteu tiép theo

Trong tuong lai, tac gia hi vong trién khai tiép tuc phan khao sat mang hé
thdng WLAN vdi cac tmg dung multimedia khac nhu MPEG-4 Streaming va MP3
streaming. DPé tir d6 co thé xay dung dugc tdp hop dir liéu hoan chinh cho viéc
thong ké hiéu suat ung dung dudng truyén, sau d6 dua vao nhiing thong ké nay ap
dung vao nhiing thuat giai Admission Controll va Traffic Shapping nham nang cao
hiéu suat chat lwong dich vu trén mang khong diy Wireless Lan gan véi mang co
day Wired LAN.
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Cac tu viét tat va thuat ngir

TUr viét tat Nghia day du
IEEE Institute of Electrical and Electronics Engineers, Inc

Con dugc goi la IEEE 802.11, tap cac dac ta vé dich vu, k¥ thuat cho hé thdng mang

802.11
cuc bd khong day cla IEEE

QoS Quality of Service

WLAN Wireless Local Area Network

VoIP Voice Over IP

NAV Network Allocation Vector
Khi gdp xung dot, ddi tugng sé dgi sau mét khoang thai gian nhéat dinh dugc goi la

Backoff backoff, sau thdi gian backoff nay hé thdng s& kiém tra lai va vdi thdi gian chd dugc
Idy ngAu nhién dua trén thut toan backoff. N6 chéng lai toan bd cac d6i tugng yéu
cau truyén tin trong lic dang xay ra xung dot

IFS Inter Frame Space
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