









































Wireless Local Area Network

Wired Link

Wireless Link

Base Station

Mobile Host

Wireless ad hoc network









(&



















































DATA

Sender

Receiver

NAYV set from CTS

NAV set from RTS

Others

Contention Phase



DATA

Sender

DATA

Receiver
Others

Contention Phase





















Duration-DATA = SIFS + T ek
— -

Duration-RTS = SIFS + Ty, + SIFS + T,

T Receivers Timeline
SIFS NACK: e .
] [ 9
RTS DATA
NACK
20 20
DIFS TrTs SIFS ToaTA SIFS Senders Backoff
— -
. Senders Timeline
Senders NAV expires
[} Propagation delay
TrTs Time to transmit RTS
TbaTA  Time to transmit DATA
T

NACK  Time to transmit NACK


















178 dhe -

el J

. n Reliable Intermediate
Collision Zone Collision—Free Zone T Region for Node B

to reach Node A

‘ ‘ ‘ Actual Interference
Region for Node B

Interference Zone Interferecne—Free Zone

Circle of Radius 1.78 das around Node B
Possible interference Region for Node B















Area causing interference

700000

600000

500000

400000

300000

200000

100000

T

Cs=00

CS=RX -+
CS=189RX - G-

CS>=2.78RX - X g4

10 T lO ‘
Distance between the sender and the receiver

200 250



R receiver
S sender
A BCDEF interfering nodes

d distance between the sender
and receiver









SNR

T T
angle=5.0 ——

angle=20.0 - 5~

angle=30.0 - X - |

150

160

190 200
distance(m)




Octets:

Octets:

a) Multicast RTS frame

2 2 8 8 2 4
Frame X Sequence
Control Duration RA TA Control FCS
MAC Header
RA Destination Address
b) NACK frame TA Source Address
FCS 32 bit CRC
2 2 8 4
Frame )
Control Duration RA FCS

MAC Header













port

arptable_

> ARP

demux
L _( UDPCBR
addr
demux
>
IP
addr
entry_
defaulttarget_
Y
uptarget_
LL
downtarget_i
mac_ IFq_
downtarget_ ;
SN A S 2
i g
L »! |EEES0211MAC
i v
1 1
Ny
downtarget_ l f uptarget
Radio Propagation
Channel - NetlF







Reliable throughput

Average number of packets dropped per receiver

1.6 T T T T T T T T
DN

T
+ RDNP
IEEE 802.11 --+--
14+ LBP --3-- 1
DBP - X -
BN, T PBP — &

Error Rate(X 10e-6 BER)

0 10 20 30 40 50 60 70 80 90 10¢
Bit Error Rate(X 10e-6)






Average packet drop ratio

0.44 T T T
RDNP ——
IEEE 802,11+~
LBP -O--_A
0.42 DBP =% -
_ - PBP—4& -
0.4 e - |
0.38 N - 3
24
0.36 B
rxp ___________—E]
,—»—"_B____——// i
] | i | | | |
30 40 50 60 70 80 90 100

Bit Error Rate(X 10e-6)



End-to-end delay per packet(s)

T

T

30 40 50 60 70 80 90 10
Bit Error Rate(X 10e-6)



Average number of packet drops

Reliable Throughput(Mbps)

0.35

03

0.25

0.2

0.15

0.14=

0.05

T T
RDNP
IEEE 802.11 -
LB
DBP -

PBP —

+--
g--
X -
A

—o—

) 1

20 25
Number of contending nodes

0.24

02y

T

0.2
0.18

T

0.16
0.14

012%F - - .

0.1
0.08

T

T

0.06

0.044=

T
RDNP —o—
|IEEE 806.1% A

0.02
10

20 25 30
Number of contending nodes






Average packet drop ratio Average packet drop ratio

Average packet drop ratio

0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03

002}

T
IEEE 802.11 ——
RDNP - -+~

0.01 &
0

p

8e-05 0.0001

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08 &8~

T
IEEE 80211 —<—
RDNP -+

0.07
0

8e-05 0.0001



Average energy per node Average packet drop ratio

Average energy per node

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12

0.110~

T
IEEE 802.11 —o—
RDNP -+

0.1

0.0055

0.005

0.0045

0.004

0.0035

0.003
0

0.0105
0.01
0.0095
0.009
0.0085
0.008
0.0075
0.007
0.0065
0.0067

0.0055
i3]

0.005

A

+

+
+

I
IEEE 80211 —o—
RDNP -+
M-RDNP.-~8--

4e-05 6e-05 8e-05 0.0001

BER

I
IEEE 802.11 —o— |
RDNP -]
M-RDNP --8--

4e-05 6e-05 8e-05 0.0001

BER



Average energy per node

Average energy per node

0.014

0.013

0.012

0.011

0.01

0.009

0.008 -

0.007 ]

0.006
0

0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009

0.007

I
IEEE 80211 —o— |
RDNP -+
M-RDNP- ~G-- -

4e-05 6e-05 8e-05 0.0001

BER

I
IEEE 80211 —o— |
RDNP -+
M-RDNP. -G --

0.008 ?i
! ! ! !

8e-05 0.0001






Average packet drop ratio

Average packet drop ratio

T T
IEEE 80211 —o— |
RDNP -~ +-.-
0.35 M-RDNP - -3-

+

1

2 4 6 8 10 12 14 16 18 20
Speed(m/s)

0.45 T T T T T T T
IEEE 802.11 —%—
RDNP -+
M-RDNP --G8--
0.4 4

0.15 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18 20

Speed(m/s)



Average energy per node

Average energy per node

0.0032

0.003

0.0028

0.0026

0.0024

0.0022

0.002

0.0018

0.0016

0.0014
2

0.0074
0.0072

0.007
0.0068
0.0066
0.0064
0.0062

0.006
0.0058
0.0056

0.0054
2

T T
IEEE 80211 —o— 1
RDNP -
M-RDNP-~ -3~

1

16 18 20

1 1
10 12
Speed(m/s)

T T

T T

IEEE 802.11 —&—
RDNP -~ +--

-..._ M-RDNP. ~-8~~
RS

4l
4

10 12
Speed(m/s)



Average packet drop ratio

Average packet drop ratio

0.45

0.4

0.45

0.4

T T
IEEE 80211 —o—
RDNP -+~

10 12
Speed(m/s)

14

16 18 20

| |

T T
IEEE 802,11 —o—
RDNP -+
M-RDNP --B--

10 12
Speed(m/s)

14

16 18 20



Average energy per node

Average energy per node

0.004 T T T T T T
IEEE 802.11 —%—-T
RDNP- ==~
b M=RDNP --3--
0.0035 —
0.003 -
0.0025
0.002 -
0.0015 L L L L L L
2 8 10 12 14 16 18 20
Speed(m/s)
0.017 T T T T T T
IEEE 802.11 —%—
0.016 [~ L RDNP -+
’ M-RDNP --G--
0.015 - I
0.014 - =
. T
0.013 - - =
0.012 - _
0.011 - _
B=N
0.01 - L ‘_,,13
0.009 - B B,——"' =
0.008 [~ —
0.007 - T
0.006 L L L L L L
2 8 10 12 14 16 18 20

Speed(m/s)






1
™~
o

I
©
=)

I I I I
0 < @ N
(=} =) =] =)

onje. doup 19x9ed abelany

I
b
=]

High BER
BER

No BER



0.7

I
©
=)

I I I I
0 < @ N
(=} =) =] =)

onre. doup 19x9ed abelany

I
b
=]

High BER
BER

No BER

T T T T T
—0.0
255
%Rﬂ
wl
o=
w
Il Il Il Il |
N - [ee) o <t N o
— o o o o o
S S S S S S
o o o o o

19x9ed Jad pawnsuod ABisus abelany

High BER
BER

No BER



0.012

0.01
0.008 -
0.006 [
0.004 -
0.002 -

19x9ed Jad pawnsuod ABisus abelany

High BER

No BER

BER

High BER

No BER

| |
N
o o

I I I
0 < @
=} (=) =]

0.7
0.6

onje. doup 19x9ed abelany

BER



0.7

I I I I I
© 0 < @ N
=) (=} =) =] =)

onre. doup 19x9ed abelany

High BER

No BER

BER

High BER
BER

No BER

T T T T

—0.0

255

%Rﬂ

wl

o=

w

Il Il Il Il |

N - [ee) o <t N o
— o o o o o
S S S S S S
o o o o o

19x9ed Jad pawnsuod ABisus abelany



High BER
BER

No BER

0.012

0.01
0.008 -
0.006 -
0.004 -
0.002 -

19x9ed Jad pawnsuod ABisus abelany




































