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ABSTRACT

In this paper the performance of WiMAX is analyzed In the
presence of MANET nodes. This effect is further analyzed by
increasing number of cells and number of user. Further the
effect of MANET nodes on WiMAX is checked by mining
nodes using different mobility patterns (Random walk and
Random way point). The performance has been analyzed in
terms of Load, packet delay variation and packet end to end
delay. The results show that the performance of WiMAX
decreases as MANET nodes come into existence in the
network.
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1. INTRODUCTION

WIMAX stands for Worldwide Interoperability for
Microwave Access. WIMAX refers to broadband wireless
networks that are based on the IEEE 802.16 standard, which
ensures compatibility and interoperability between broadband
wireless access equipment [1,2]. WiMAX, which will have a
range of up to 31 miles, is primarily aimed at making
broadband network access widely available without the
expense of stringing wires (as in cable- access broadband) or
the distance limitations of Digital Subscriber Line. A
WIMAX system consists of a WiMAX tower, similar in
concept to a cell-phone tower - a single WiMAX tower can
provide coverage to a very large area as big as 3,000 square
miles (8,000 square km). A WiMAX receiver - The receiver
and antenna could be a small box or Personal Computer
Memory card, or they could be built into a laptop the way
WiFi access is today [3,4,13].

2. WIMAX STANDARDS

WIMAX utilized the IEEE 802.16 standards. IEEE 802.16
gives one indicate numerous points utilizing 10 to 66 GHz
frequency go for Line of Sight [3,11,15]. In 802.16a standard
the capacity to show one indicate point to many point in the
frequency run from 2 to 11 GHz. 802.16c¢ standard utilize
frequency extend 10 to 66 GHz. 802.16d standard support
mandatory and optional parts close by TDD and FDD
technologies. It's utilizing data rate is 40 to70 Mbps. 802.16e
was an alteration of 802.16d standard which is all the more
fast [4, 5, 6].

3. FUNDAMENTAL WIMAX

CONCEPTS

Base Station (BS) The BS is the node that logically connects
wireless subscriber devices to operator networks [7,8,14]. The
BS maintains communications with subscriber devices and
governs access to the operator networks. Subscriber Station
(SS) is a stationary WiIMAX- capable radio system that
communicates with a base station, although it may also
connect to a relay station in multi-hop relay network
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operations. Mobile Station (MS) is an SS that is intended to be
used while in motion at up to vehicular speeds. Compared
with fixed (stationary) SSs, MSs typically are battery operated
and therefore employ enhanced power management. Relay
Station (RS) are SS configured to forward traffic to other RSs
or SSs in a multi-hop Security Zone The RS may be in a fixed
location (e.qg., attached to a building) or mobile (e.g., placed in
an automobile). The air interface between an RS and an SS is
identical to the air interface between a BS and an SS
[9,10,12].

4, EXPERIMENTAL SETUP

In this paper the performance of WiIMAX is analyzed by
moving nodes of MANET at different mobility patterns
(Random walk and Random way point) and WiMAX nodes
are moving by using random waypoint only. This effect is
further analyzed by increasing no. of cells and no. of nodes.
Firstly 5 cells are used which have 5 nodes in each cell then 6
cells are used and 10 nodes are used in each cell and then no:
of cells are increased to 7 cells having 15 nodes in each cell.
In each scenario maximum retransmission is 4. In each
scenario the no. of nodes of MANET remains the same which
is 5. In each scenario the nodes have application of voice and
video both. For video SVC code is used. These scenarios are
repeated by using maximum retransmission 2.
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Fig 1: Cell 5
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Fig 3: Cell 7

5. RESULTS AND DISCUSSIONS

In this research work the effect of MANET on WIMAX is
analyzed in terms of Load, Packet delay variation, Packet end
to end delay.

5.1 Load
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Fig 1: Load for cell 5

International Journal of Computer Applications (0975 — 8887)
Volume 173 — No.5, September 2017

Fig 1 shows the result of Load for cell 5. Result shows that
when there is no MANET node than Load is high which is
1500000 bits/sec and when MANET nodes come into
existence then Load decreases to 1200000 bits/sec for every
mobility patter.

.
B3 average (in WiMAX Load (bits/sec)) == | &2 |
W wimspcwvlan-cells manet static]-DES-1
B wimaswlan-cells manet walk-DES-1
O witmawwlan-cells manet-DES-1
O wimancwlan-cel§-DES-1
4,000,000 average (in Wikl X Load (bitzizec))
3,500,000
—
3,000,000 —_—
2,500,000 /—
2,000,000 /
1,500,000 y
1,000,000 !
500,000
1] T T T
Om 0= Om 20z Om 40= 1m0z

Fig 2: Load for cell 6

Fig 2 shows the result of Load for cell 6. Result shows that
when there is no MANET node that Load is high which is
3200000 bits/sec and when MANET nodes come into
existence then Load decreases. Further if nodes move with
static mobility pattern and Random Way point and random
walk then result is same which is 3100000 bits/sec .
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Fig 3: Load for cell 7

Fig 3 shows the result of Load for cell 7. Result shows that
when there is no MANET node that Load is high which is
5300000 bits/sec and when MANET nodes come into
existence then Load decreases. Further if nodes move with
static mobility pattern then result is high which is 4900000



bits/sec and for random walk and Random Way point it same
which is 4500000bits/sec.
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Fig 4: Load for cell 5 with maximum retransmission
attempt 2

Fig 4 shows the result of Load for cell 5 with maximum
retransmission attempt 2. Result shows that when there is no
MANET node that Load is 1500000 bits/sec and when
MANET nodes come into existence then Load decreases.
Further if nodes move with static mobility pattern then result
is 1700000 bits/sec for random walk bits/sec and for Random
Way point it is 1200000bits/sec.
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Fig 5: Load for cell 6 with maximum retransmission
attempt 2

Fig 5 shows the result of Load for cell 6 with maximum
retransmission attempt 2. Result shows that Load is same
which is 3300000 bits/sec.
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Fig 6: Load for cell 7 with maximum retransmission
attempt 2

Fig 6 shows the result of Load for cell 7 maximum
retransmission attempt 2. Result shows that when there is no
MANET node that Load is high which is 5200000 bits/sec and
when MANET nodes come into existence then Load
decreases. Further if nodes move with random walk and
Random Way point result is high which is 5500000 bits/sec
and for static mobility pattern it is 4900000 bits/sec.

5.2 Packet delay variation
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Fig 7: Packet delay variation for cell 5

Fig 7 shows the result of Packet delay variation for cell 5.
Result shows that when there is no MANET node that Packet
delay variation is more which is 15sec and when MANET
nodes come into existence then Packet delay variation
decreases. Further if nodes move with static mobility pattern
then result is 6sec for random walk and Random Way point it
is same which is 3 bits/sec.
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Fig 8: Packet delay variation for cell 6

Fig 8 shows the result of Packet delay variation for cell 6.
Result shows that when there is no MANET node and when
there is MANET nodes the that Packet delay variation is same
which is 13.5sec
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Fig 9: Packet delay variation for cell 7

Fig9 shows the result of Packet delay variation for cell 7.
Result shows that when there is no MANET node that Packet
delay variation is high which is 15sec and when MANET
nodes come into existence than Packet delay variation
decreases. Further if nodes move with static mobility pattern
than result is 5sec for random walk and Random Way point it
is same which is 9.
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Fig 10: Packet delay variation for cell 5 for maximum
retransmission attempt 2

Fig 10 shows the result of Packet delay variation for cell 5 for
maximum retransmission attempt 2. Result shows that when
there is no MANET node that Packet delay variation is more
which is 17sec and when MANET nodes come into existence
then Packet delay variation decreases. Further if nodes move
with static mobility pattern it is 11sec and Random Way point
it is 6sec and for random walk it is 3sec.
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Fig 11: Packet delay variation for cell 6 for maximum
retransmission attempt 2

Fig 11 shows the result of Packet delay variation for cell 6 for
maximum retransmission attempt 2. Result shows that when
there is no MANET node that Packet delay variation is more
which is 18sec and when MANET nodes come into existence
than Packet delay variation decreases. Further if nodes move
with static mobility pattern then result is 17sec and for
random walk and for Random Way point it is 14sec.
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Fig 12: Packet delay variation for cell 7 for maximum
retransmission attempt 2

Fig 12 shows the result of Packet delay variation for cell 7
maximum retransmission attempts 2. Result shows that when
there is no MANET node that Packet delay variation is 17.5
sec and when MANET nodes come into existence then Packet
delay variation decreases. Further if nodes move with static
mobility pattern is 6sec and random walk it is 2 and Random
Way point it is same which is 16sec

5.3 Packet end to end delay
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Fig 13: Packet end to end delay for cell 5

Fig 13 shows the result of Packet end to end delay for cell 5.
Result shows that when there is no MANET node that Packet
end to end delay is less which is 9sec and when MANET
nodes come into existence than Packet end to end delay
decreases. Further if nodes move with static mobility pattern
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than result is 4sec for random walk and for Random Way
point it is same which is 2sec.
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Fig 14: Packet end to end delay for cell 6

Fig 14 shows the result of Packet end to end delay for cell 6.
Result shows that when there is no MANET node and when
there is MANET nodes then Packet end to end delay is same
which is 10sec
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Fig 15: Packet end to end delay for cell 7

Fig 15 shows the result of Packet end to end delay for cell 7.
Result shows that when there is no MANET node that Packet
end to end delay is more which is 11.5 sec and when MANET
nodes come into existence than Packet end to end delay
decreases. Further if nodes move with static mobility pattern
then result is 4sec for random walk and Random Way point it
is same which is 5sec.
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Fig 16: Packet end to end delay for cell 5 for maximum
retransmission attempt 2

Fig 16 shows the result of Packet end to end delay for cell 5
for maximum retransmission attempt 2. Result shows that
when there is no MANET node that Packet end to end delay is
more which is 9sec and when MANET nodes come into
existence than Packet end to end delay decreases. Further if
nodes move with static mobility pattern it is 7sec and Random
Way point is 4sec and for random walk it is 2sec
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Fig 17: Packet end to end delay for cell 6 for maximum
retransmission attempt 2

Fig 17 shows the result of Packet end to end delay for cell 6
for maximum retransmission attempt 2. Result shows that
when there is no MANET node that Packet end to end delay is
12sec. Further if nodes move with static mobility pattern then
result is 12sec and for random walk and Random Way point it
is 11sec.
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Fig 18: Packet end to end delay for cell 7 for maximum
retransmission attempt 2

Fig 18 shows the result of Packet end to end delay for cell 7
for maximum retransmission attempt 2. Result shows that
when there is no MANET node that Packet end to end delay is
12.5sec and when MANET nodes come into existence then
Packet end to end delay is decreases. Further if nodes move
with static mobility pattern then result is 5sec for random
walk it is 2.5sec and Random Way point it is 11.5sec

6. CONCLUSIONS

In this paper the QOS of WiMAX is analyzed in presence of
MANET. To analyze QOS MANET nodes are moved using
different mobility patterns. The performance of WiMAX is
further analyzed by increasing no. of cells and no. of nodes.
This performance is analyzed in terms of Load, packet end to
end delay and packet delay variation. The results show that
the performance of WiIMAX decreases as MANET nodes
come into existence. Further if maximum retransmission
attempt decreases then performance decreases.
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