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Abstract With
communication and its growing application in different areas,
itis important to develop technologies to enable more efficient
secure communication. Mobile Ad hoc, an infrastructure less
communication, is an emerging area for anytime and
anywhere communication. It is very challenging to coordinate
node transmission in mobile ad hoc network for secure
communication. MIMO holds the significant potential to
maximize the resource uses. In this paper, the outage capacity
analysis is made based on a model MIMO Ad Hoc network. We
assume that each link occupies a geometric area that
characterizes the amount of spatial resources occupied by a
link. The amount of spatial resource of each link is measured
with the interference effects that impose on other links. Here
we also investigated the outage capacity considering the noise
effect for the above MIMO Ad Hoc Network working in the
noisy environment. The probability of the active link with
interference effect is calculated first and then the outage
throughput capacity is derived. Finally simulated results helps
to find out number of active links and data rates within an
area.

the fast progress of wireless
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1. INTRODUCTION

Wireless Ad hoc networks are integral part of the new
generation information exchanges infrastructure. These are
basically peer-to-peer network of hosts that have no central
administration or fixed communication infrastructure nor any
base station[1,2]. The MIMO based Mobile Ad hoc network
takes the advantages of meshed topology of the ad hoc
network to maximize the data rate supporting different
transmission priorities, reducing transmission delay and
ensuring fair transmission among nodes. This integrated
network improves the data rates and it uses IEEE 802.11n
standard providing higher spectral efficiency such as high
throughput to improve system performance than that of
ordinary wireless systems. To achieve the performance analysis
of the MIMO communication system, the channel performance

like channel characteristic, mutual information are the basic
parameters to represent the mathematical modeling of channel
capacity and mutual information of the MIMO ad hoc network.
Wireless data rate for MIMO systems with multiple numbers of
antennas at both transmitter and receiver follow the following
fundamental theoretical limit:

C

M+ B = log{l+ 5NR) (1)

To achieve the performance analysis of the channel we have
modeled the ad hoc network, mathematical representation of
channel parameters (channel capacity, mutual information)
with different channel state information. The availability of
multiple antennas at the transmitter and receiver end improve
the data by of M

M =min{N; N.};N; and N are the number of

rates a factor times where

transmitting and receiving antennas[3,4]. By using multiple
antennas MIMO Ad hoc network increases channel capacity
[5,6]. We can see the nodes in transmitter and receiver from
NxM MIMO channel. We invoke Telatar’ landmark MIMO
capacity theorem.

Cl‘r !..!

L

= E;{Rlog, (1 +2p)} (2)

Here R=min(M,N);p=S/N represent the single to noise ratio.A is
the unordered eigenvalue of associated Wishart matrix W.

2. SYSTEM MODEL AND CHANNEL CAPACITY

The figlshows the system model of mobile Ad Hoc Networks
where mathematical analysis of this model is done with
some assumptions. Here the MIMO nodes are uniformly
distributed with in the network and each link between the
transmitting and receiving antenna has same statistical
characteristics. Here using mobile links all transmitting
nodes are connected to the receiving nodes. Let us consider
that the node M is the receiving node where the other nodes
are transmitting nodes and the link Hg is receiving the signal
and other link are transmitting signal and resulting the co-
channel interference on link Hgr. The data received by the
receiving link is the superposition of the desired signal
interference and noise which is given as follows.
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X = JagpoHpx, + Trea V TPt + 1y (3)

Here Hy is an m x m channel matrix which is representing
the channel fading from the transmitter of the kth link to the
receiver of tagged link.
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Fig.1 System Model for MIMO Ad Hoc communication

3. OUTAGE CAPACITY WITH SNR

Ad Hoc network works in an interference limited
environment. Here an active link will transmit only one data
stream. The throughput capacity of the link is the total data
rate delivered through all single hop links[8]. Here the active
link transmits at data rate S and successful transmission will
be possible and then SNR will be maximize when SNR of the
receiver side is higher than the threshold receiver which is
the function of data rate R. Consider the data rate R and SNR
value are given by

R =logy(1+2) (4)

The message which has SNR value less than the threshold.
Hence the number of failure of signal per message is

5 5
Four = R’D!‘J{; == ) (5)

Ntk

The Poisson distribution is used to calculate the probability
of active links in the network which is given by

E-_I'Ju:.:_ij

= [(x+13! (6)

Now the active link transmits at data rate S, then successful
transmission will be possible. The outage throughput
capacity is

C=Fiolx+ 10 —Fﬁml‘?ﬂ ”

[x+13!

Here u = P

Where p is the mean or average number of active links, D is
the diameter of the network and gy is the number of links
per unit area.

4. SIMULATION AND NUMERICAL RESULTS

We have simulated the network to find the outage
capacity of MIMO channel. From all the interfering nodes we
have assumed that CSI at each receiving nodes are known
that is the receiver knows the channel matrix h;. The fig 2
shows the variation of the capacity with the active links when
number of antenna at transmitter and receiver increased.
The variation of cumulative probability density which is
throughput capacity for the link layer with SNR is shown in
fig3 for 3 interfering nodes. The fig4 shows the cumulative
distribution function verses signal to noise ratio. Up to a
certain level of SNR the link layer capacity is low. But after 30
db the capacity increases and reaches to a certain value. In
this simulation the channel monitory range is taken as three
units. The maximum throughput depends on the channel
monitoring range.
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In the channel estimation range the channel capacity is higher
than the low range coverage. Out of the restricted zone the
interference is considered as noise. When we restrict the
channel-monitoring range, the maximum throughput capacity
is reduced from its original value.

3. CONCLUSIONS

In this paper we simulated the Ad hoc network with multiple
antennas to investigate the outage capacity. In this paper the
throughput capacity and outage capacity are calculated and
simulated to make the comparison. The effect of active
number of links on the outage capacity for different
monitoring range is considered. In future we used the
concept of allocation of degree of freedoms to solve the MAC
layer interference.
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