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ABSTRACT 

To design & implement the Ergodic channel with Gaussian for the different number of transmitter and receiver. 

Irrespective of that the channel capacity is identify without knowing its channel state information for increased 

number of Transmitter & Receivers.  The better SNR provides with better faster data transmission. Channel 

capacity improves with increased transmitter & Receiver. 
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I. INTRODUCTION 

The random variable said to be Ergodic if, the mean of the random variable should be constant.  The channel 

matrix has singular value decomposition .  Where   and are 

unitary matrices. The Channel Capacity (CC) of a multiple antennas with  increased by factor of 

without using additional transmits power. 

II. SYSTEM MODEL 

In the deterministic MIMO channel system with [2]  &  receive antennas represented by  x the channel 

matrix   now consider the transmitter symbol vector , which is calm of  independent 

input symbols .  

 

Where  is a noise vector which is assumed to be a symmetric Gaussian 

with zero mean & unit variance (0, 1) [4]. 

                  The noise vector is a circular symmetric with the same distribution as z for any θ. The auto-

correlation of transmitted vector is   

 

Fig1. Decomposition data when CSI at TX 
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III. PROPOSED MIMO CHANNEL 

The CC of a deterministic channel is defined as    

Where  is the probability density function of the transmitted vector x [3]. The mutual information of the 

two continuous random vectors x and y is given by                       (1) 

 Then, 

                         (2) 

3.1. Design considerations 

The auto correlation matrix of the y random variable is  

                                                                                                     (3) 

  =  

 

 

 

 

 

The total transmitted power limited to  

                                                                                             (4) 

3.1. Channel capacity when CSI is at Transmitter 

Now CSI is available at the transmitter side [1] signal decomposition, in which a transmitted signal [7] is pre 

processed with the P in the transmitter and then a received signal is post processed with in the receiver. 

Where    

 

 

 

Then the mutual information of Y and Z is 

                                                                                                     (6) 

                                                                                                      (7) 

So,                                                                                                      (8) 
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Then,  

                                               (9) 

Now the CC [2] of deterministic MIMO channel is expressed as  

                                                                     (10) 

The output signal receiver can be,       

                                                                                                                      (11) 

                                                                                                                                         (12) 

Where, , U is a unitary matrix 

3.2. Channel capacity when CSI is not at Transmitter 

H is not known then, the transmitted vector is , 

CC is  

  (13) 

Assume , if r=N then  

CC for N parallel Channel 

                                                                                                               (14) 

3.3. Channel capacity for MIMO channel 

MIMO deterministic randomly channel matrix. In practice channel assume Ergodic channel [9]. 

                   In MIMO channel changes randomly. H is a random matrix, which means that its CC [11] changes 

randomly. MIMO CC can be given by its time average. The random channel is an Ergodic process.  

    (15) 

 

3.4. MIMO channel capacity 

The MIMO CC is specified by a sum of the capacities of the virtual single input single output channel [12], i.e.  

                                                                                                           (16) 

  

=  

 For i=1 ….r-1, r.   
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Where  is a constant and is defined as  

                                                                                                               (17) 

It was solved by water pouring algorithm. The more is power allocation for the mode with higher SNR [5]. 

3.4. Channel capacity for open loop system 

Ergodic CC for the open loop system is 

                                                                                                  (18) 

 3.5. Channel capacity for open loop system 

 Ergodic CC for the closed loop system is 

 

       =E  

Where                                  (19) 

 

IV. SIMULATION RESULTS 

The Ergodic CC [6] when CSI is not available at the transmitter side. Initial assumptions are number of iteration 

10000, SNR initially at 0db to upto52db,  

In Fig2 illustrates that the Ergodic CC with respect to Signal to Noise Ratio (SNR) with five different possible 

cases. Where observed that these are 1Tx&1Rx. 1Tx. &2Rx, 2Tx&1Rx, 2Tx&2Rx,   4Tx &4Rx.  The SNR 

range is from 0 to up to 52db. Where the SNR at the 26db is 30bps/Hz. Rest of the case it is observed that less 

capacity 30bps/Hz.                       

 

Fig 2.Ergodic CC maximum 4 Tx. & 4 Rx 
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In Fig3.shows six possible cases simulation response of Ergodic CC. These are 2Tx&2Rx. 2Tx. &4Rx, 

4Tx&8Rx, 8Tx. &6Rx,   4Tx&4Rx and 8Tx&8Rx. antennas. It observed that SNR [8] is at 15db 4x8 antennas 

with capacity 2.1x10
-3

bps/Hz and 8x8 antenna 3.41x10
-3 

bps/Hz. 

 

Fig3.Ergodic CC maximum 8Tx. & 8Rx 

In Fig4.shows six possible cases simulation response of Ergodic CC. These are 1Tx&1Rx. 1Tx. &2Rx, 

2Tx&1Rx, 2Tx&2Rx, 4Tx &4Rx. and 8Tx&8Rx. antennas with 3x10
-3

bps/Hz and 8Tx. & 8Rx. capacity 5.9x10
-

3 
bps/Hz.                

 

Fig 4.Ergodic CC of maximum 8Tx. & 8Rx 

 In Fig5.shows six possible cases simulation response of Ergodic CC. These are 2Tx& 8Rx. 2Tx. &16Rx. 

4Tx&8Rx, 4Tx. &16Rx, 8Tx &8Rx. and 8Tx&16Rx. antennas. It observed that SNR is at 30db 4x16 antennas 

with 4.5x10
-3

bps/Hz and 8x16 antenna 8.2x10
-3

. 
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Fig 5 CC maximum 8Tx& 16Rx 

 

Fig 6.Ergodic CC maximum 16Tx & 128Rx 

In Fig6.shows six possible cases simulation response of Ergodic CC. These are 8Tx& 8Rx, 8Tx&16Rx, 

8Tx&32Rx, 8Tx.&64Rx,16Tx.&64Rx. and 16Tx&128Rx. antennas. It observed that SNR is at 20db 8x16 

antennas with 0.006bps/Hz and 6x128 antenna 0.015
 
bps/Hz and 8x8 antennas with 6.3x10

-3
bps/Hz.
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Fig7.channel known vs channel unknown 

 In illustrates Fig 7.Ergodic CC for correlated channel for case (i) 4x4 channel and case (ii) 5x5 channel for both 

unknown and known. Where SNR is at 20dB 5x5 unknown channel is at a capacity of 25bps/Hz and for known 

channel with 28bps/Hz. 

 

V. CONCLUSION 

The number of transmitting & receiving antennas is increased without any increased power levels. The 

antenna’s are improved their channel capacity with respect to the channel matrix. 
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