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INTRODUCTION

A key rebel face by future generation mobile comioation systems is to provide high data rate wael
contact at high superiority of service.

Multiple-input multiple-output (MIMO) wireless tedology [1] seems to meet these demands by offe
increased spectral efficiency through spatial mldking gain, and superior link reliability due smtenna
multiplicity gain.

MIMO systems allow us to operate two distinct disiens of a radio link; the first being the Diveysi

and the second being the Capacity.

MIMO channel capacity can be increased by addintiiphel antennas at both transmitting and receivi
side [2].This rising in channel capacity becomesararactical in the case where there is an adeqmtrint of
multipath channels,.

In this paper, we will focus on the Capacity of SISMISO, SIMO and MIMO channels because it is
concert measure for digital communication systentsifiis the maximal communication rate for whichefiable

communication can be achieved.

¢ MIMO Systems

Also it can offer massive recompense over singterara systems, both with regard to Average capa
and error performance. MIMO systems, which use ipialtTransmit as well as receive antennas for $ig
transmission and reception, are projected to playagor role in improving the performance of futwéeless
communication systems [1][2].
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Wi-Fi, LTE are using the new MIMO wireless techrpjoto offer improved link capacity combined with

improved link reliability with less interferencef4]
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Figure 1: MIMO Channel

SISOCAPACITY

SISO system with the channel gain h, SNR the si¢maloise ratio at the receiving antenna, capaaitiiout
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Figure 2: SISO Channel

knowing the CSI:

For SISO system shown in the Figure 2, the cap&itypresented by equation (2) [9].

C = log, (1+p. | h() | ) bis/Hz 1)
The capacity increases as logarithmic functionlefSNR)
Wherep is called as SNR.

SIMO CAPACITY

SIMO (Single Input, Multiple Output) is single ante at transmission and multi-antenna system ateiteption.

With gain between the transmit antenna and'thedeiving antenna (hi), its capacity(c) of chargieén by
C =log, (1+p. 31, In@)[?) bis/Hz )
Its capacity increases with the log of (1 + Sﬂgl |h(i)[?) faster than in the SISO case.
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Figure 3: SIMO Channel

MISO CAPACITY
The channel capacity of the discrete-time MISO cledmodel is represented by (10)
C=log, (1+p/nt* 31 [h(D)I?) 3)

Where the elementsi, i= 1, 2, ,nt, represent the constant gain ef¢hannel between th8 fransmitter antenna

and the single receiver antenna over a symbol gena nt is the transmitted antennas. " is SNR.
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Figure 4: MISO Channel
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Mimo Capacity

MIMO systems offered increasing in channel capgdgésed on the utilization of number of antennasodi the

transmitter and the receiver. Figure 1 Shows MIM@@hel.

The received signal vector (Y) is given by

Y=HX +n 4)
Ergodic Capacity

By taking the group average of the information @ter the allocation of channel matrix H elements,achieve

the ergodic capacity of a MIMO channel.
MIMO ergodic capacity is represented by
C={ log , (det(k+p/nt * HH")} (%)
Channel Capacity increases much faster in MIMOesystthan in the SISO and SIMO case.

RESULTS

Figure 5 and figure 6 shows the capacity of SISMGMISO and MIMO systems in terms of SNR for sealer
values of nt and nr [12]. In the SISO case (ntandl nr = 1), capacity ranges from 1 to 10 bps /IHincreases slowly
with the SNR, which are confine of SISO. In caséMdf1O (4*4),Channel Capacity ranges from 1 to 3&Mir (3 times
larger than SISO).

2x2 MIMO
1x2 SIMO

Ergodic Capacity (bits/transmission)

Awerage SNR p (dB)

Figure 5: Comparision of Ergodic Capacity between
MIMO(2*2), SIMO(1*2), MISOQ*1), SISO(1*1)

Ergodic Capacity for i.i.d. Rayleigh fast fading channel

4x4 MIMO
1x4 SIMO
4x1 MISO
1x1 SISO
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Figure 6: Comparison of Ergodic Capacity between
MIMO(4*4), SIMO(1*4), MISD(4*1), SISO(1*1)
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CONCLUSIONS

As increasing no. of Transmit antenna (N) and rfidreceive antenna(M), ergodic capacity of channetdases

and best performance appear on MIMO than SIMO,M880 system.

We find that MIMO capacity with 4*4 is 2 times MIM@apacity with 2*2 ; MIMO capacity then increasesain

more rapidly with the SNR, to finish with a gainrmabre than 50% at 20 dB SNR.
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