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TABLE 1
1EEE B02.11 SYSTEM PARAMETERS.
Channel Bit Rate 1 Mbps
slot Time 20 psec
S1FS 10 psec
DI1FSs 50 psec
EIFS S1FS + Phy preamble & header + ¢, + D1FS
CWiain 32
CWiaz 1024
Phy preamble 144 bits
Phy header 48 bits
MAC data header 224 bits
ACK 112 bits
RTS 160 bits
CTS 112 bits




)* +*

RIS|c|s S|alD
idle [Colllded! idle [Collided! idle I I I
Slots | RTS |EIFS co9 siots | RTS |EIFs| siote g |F[&|F| 7™M |F|S|F
s|Kls
s|7|s
cw1 CWn cwW Xh
Fn Xn
Yn With RTS/CTS
S|alD
idle | Collided idle | Collided Idle I I
siots | Frame  |EIFS| ©00 | giote| Frame  |EIFS| siote Frame £ < 4
cwi CF1 cwn CFn CW Xh
Fn Xn
Yn Without RTS/CTS
Il
MAC Fluid
: 1T
| | |
Collision Period | Transmission Period Collision Periodl Transmission Period
.ﬂ - -
Fluid Chunk Fluid Chunk



&%

4]

MAC Fluid (D)

MAC Fluid (D)

)* +*

=
Idle period (I}




! " % 4 5 / ! '

/ ' $ & ' / & &%
( @-x)»e”

P=M xix(l- i)““, P=(@- i)“" , Wherep, isa transmisin proability

o) o ol
b& ''$ (&" 04% ( ( 57
$ ( %

/[ =M x% whereb = E[Bl] and M is thenumberof activenodes

)* +* ,



“ (. 45

$ &

N : thenumberof collisionsin afluid chunk
N':thenumberof agroupof idle slots

C. : theith collision period

CW, :thenumberof ilde slotsbeforecollision or successfultransmisson

X : thesuccessfultransmisson time

X': the actua frame size

MAC Fluid (D)

MAC Fluid (D)

¥
=Y
i=0 F
Y=F+X N
N
F= C

i=0

C. =CW +RTS+EIFS

==
Idle period (I}

X =CW. + RTS+ SIFS+CTS+ SIFS+ X'+SIFS+ ACK + DIFS

)* +* ,



)* +* ,

_h X
T D+1I




S 2 41

7T (T
GO SRR O
( 78 7 ) "&

. T
( (" "%
O 1I>A S

@ "71 " % '

. "7 6

I /78 ¢ 37."
S " & &
- && % & !

"’ && %

)* +* ,

] *

n

%

%



Ro

IEEE 802.11 MAG Protocel Throughput IEEE 802 11 MAC Protocol Throughput without RTS/CTS

Throughput

. : : 1
0B = %o Y v v ¥ % — 0.8
0.6 -l
o
Ae—a L 4 & ¥
. ——————2 2 @ A
i —, A 0y
04 (=l
HMGZGZ&G:O:G:—J ® L
0.2 0.2
!—-.——-—_.____._ —— g
—a—a - — 8 —a = = = —T -—-_._._T
0 0
0 10 20 30 40 50 60 70 80 90 100 0] 10 20 30 50 [14] 70 80 30 100
# of nodes # of nodes
Packet size = 25 EéYIGS, analYS'ls —E&—  Packetsize = 25 Bytes, ns-2 —— Packet size = 25 Eéy[es‘ ana\\(sis Packet size = 25 Bytes, ns-2 ——
Packet size = 125 Bytes, analysis —&—  Packet size = 125 Bytes, ns-2 —— Pachet size = 125 Bytes, analysis Packet size = 125 Bytes, ns-2 ——
Packet size = 250 Bytes, analysis —&—  Packet size - 250 Bytes, ns-2 —h— Packet size = 250 Bytes, analysis Packet size = 250 Bytes, ns-2 —h—
Packet size =1000 Bytes, analysis —%—  Packet size =1000 Bytes, ns-2 T Packet size =1000 Bytes, analysis Packet size =1000 Bytes, ns-2 —r—

)* +*



7 .17 1>A7

)* +* ,



CBR

UuDP

Static Routing

LL

Static ARP

Interface Queue

IEEE 802.11 MAC

Wireless PHY

)* +*

4"

S

CBR

UDP

Fluid Module (FM)

Static Routing

Fluid LL

Static ARP

Fluid Interface Queue

Fluid IEEE 802.11 MAC

Fluid Wireless PHY




Relative protocol capacity

%2 ™ "%

n.g

0.6

0.4

0.2

1 1 ]| 1 % $ 1 & 4

1" 02+45 + &% 4
) En

Relative protocol capacity when packet size is 25

Fluid with Time-step 0.01 ——

Fluid with Time-step 0.3 —#%—
- Fluid with Time-step 1.0 —— 4

Packet —e—

sy

0 10 20 30 40 60 &8O 70 80 80 100

The number of nodes

)* +*

Relative protocol capacity

08

0B

04

0z

Relative protocol capacity when packet size is 250

Fluid with Time-step 0.01 —+—

Fluid with Time-step 0.3 —%—
Fluid with Time-step 1.0 —5—

Packet —a—

10

20

30

40 50 B0 70 80 an
The number of nodes

100



Relative protocol capacity

%2 ™

0.8

0.6

0.4

0.2

1 1 ]| ll%$l & 4
1" 02+45 + &% 4

) et

Relative protocol capacity when packet size is 256

Fluid with Time-step 0.01 ——

Fluid with Time-step 0.3 —=—
- Fluid with Time-step 1.0 —&—

Packet —e—

0 10 20 30 40 50 60 7O 80 90 100

The number of nodes

)* +*

II% 4"

Relative protocal capacity

0.8

0.6

0.4

0.2

5

Relative protocol capacity when packet size is 250

Fluid with Time-step 0.01

Fluid with Time-step 0.3
Fluid with Time-step 1.0

Packet

10

20

30

40 B0 B0
The number of nodes

70

80

g0

100



Relative protocol capacity

%2 ™ "% 4"

1 1
1 1]

)

0.8

0.6

0.4

0.2

1] ll%$l & 4
02+45 + &% 4

"= %I,

Relative protocol capacity when packet size is 25

Fluid with Time-step 0.01 —+—

Fluid with Time-step 0.3 —%—
Fluid with Time-step 1.0 —5— +

Packet —a—

0 100

)* +*

200 300 400 &BOD 600 700 800 900 1000
The number of nodes

Relative protocol capacity

5

5

0.8
0.8
0.4

0.2

Relative protocol capacity when packet size is 250

Fluid with Time-step 0.01 —s—

Fluid with Time-step 0.3 ——
Fluid with Time-step 1.0 —+— -

Packet —8—

100 200 300 400 500 600 700
The number of nodes

800 500 1000



Relative throughput capacity

%2 ™ "% 4"

0.8

0.6

0.4

0.2

0

1 1 1] 1 % $

(€ (

1" 02 +4 57 +4+5
- & 2 7 7 +

)

4 +

+ &%

Relative throughput capacity when the number of nodes is &0

Packet size 25, flud —&—
Packet size 125, fluid
Packet size 260, flud ——

3 Packet size 25, packet
Packet size 125, packet
Packet size 250, packst

0.4 0.6 0.8 1

1.2 14

1.6

Total application load relative to IEEE 802.11 Bandwidth {(1Mb)

)* +*

Relative throughput capacity

0.8

0.6

0.4

0.2

0

5

+5

Relative throughput capacity when packet size is 250

MNumber of node 10, fluid —&—

NMumber of node 20, fluid ——

Mumber of node 50, fluid —&—

- Number of node 10, packet —&—
Number of node 20, packet —»—

Number of node 80, packet —#—

. — e sl S = — = —

0.4 0.6 0.8 1 1.2 1.4
Total application load relative to IEEE 802.11 Bandwidth (1Mb)

16



%2

45%
02 +4 5

)* +* ,

&
+ &%

"= %I,

4
4

5



%2

)* +* ,

45%
02 +4 5

&
+ &%

*|.

4"

4
4

5

5



%2

- +
/" 45% ' &
1" 0 +&% 4
) =

)* +* ,

4"



%2 -

&

"% $ $
2 7T+7
02 + & 4

= %o

)* +* ,

4"

5



)* +* ,

@



%

=

" %

&
-111°"

)* +* ,

/ll
4 5
02 + &%

"= %,

4

5

4"

5



$ %
(
6 5
| %
&
' K

)* +* ,

~

"%

"% /

&



)* +* ,



