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CORRECTION OF SMART ANTENNAS RECEIVING 
CHANNELS CHARACTERISTICS FOR 4G MOBILE 

COMMUNICATIONS 

V. I. Slyusar, I. V. Titov' 

Central Research and Development Institute of Armament and Militaly Engineering 
Kyiv, Andmschenko Street, 4, e-mail: swadim@profit.net.ua 

'The Kharkov military university, 
maidan Svobody, 6, Kharkov, 310043, Ukraine 

Abstract 
The paper considers a way of correction of the reception channels characteristics 

for smart-antennas in 4G mobile communications. 

Keywords: smart-antennq mobile communications, digital beam formings, correction 
coefficients, digital antenna array, calibrating source, base station. 

The key technology of 4G mobile communications 
systems is adaptive digital beam forming for smart 
antennas. Adaptive array technology provide for high 
gain systems, in turn optimizing handset size and 
power consumption, and at the same time reduce pos- 
sible interference effects from other terminals in the 
same cell area. Software radio technology of smart 
antennas also enable multimode and multi band op- 
eration for base stations [ I ] .  

For errors minimization of digital beam formings 
communications systems with nonidentical channels 
of antenna arrays arises a problem of correction of the 
reception channels characteristics. 

For the solution of the given problem it is proposed 
to operate by a special external submission of the pilot- 
signal. To minimize the hardware expenditures it is 
proposed to use as a the pilot-signal a signals from 
other base stations in the same cell area (Fig. I).  

When applied a pilot-signal from only one base sta- 
tion, as a correction procedures for square smart an- 

I S  

tennas is proposed to use a method [2] .  In the general 
case the correction process is consisted in weighing 
the digital voltages in receiving channels by complex 
weight coefficients: 

U.&,.", =(v" +j.u*)(a&-,,  + j . d  ) =  

= (u~CU;o, - U@:",) + j(ay,,.u~ + U"CUL<,,.) 
, ( I )  

where CUE,,., azo,. - quadratic components o f  cor- 

rection coefficient, U", U "  - quadratic components 

of response of the primary digital antenna arrays 
(DAA) channels. 

In the case of square smart antennas with R x Q 
elements the quadratic components of correction coef- 
ficient must been calculated for a set of N readings of 
pilot-signal From base station with number "m": 

N 

{U&,o;,r,L,,, + ~;q7Lo&?>,.,L 1 

(U& + U;;,, ) 

{%,LP;q,%7, - ~;q,&o::,71t.,, 1 

,8=1 
a,.,,,, = N 

(2) 
,,=1 

N 

N 
= ,'=I 

c ( U &  + U $ & )  
r r = i  

where P& ,,,.,, , Ofq ,,,, II - quadratic components of a 
measurement standards response of the rq-th primary 
smart antennas channels in the n-th time interval, 
a:,,,, , CY& - quadratic components of correction 
coefticient for rq-th primaty smart antennas channels, 
which calculate for a pilot-signal from base station 
with number "m", U;,,, , U:,,, - quadratic compo- 

Fig. 1. 
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nents of response of the rq-th primary smart anten- 
nas channels in the n-th time interval, 

P:,,,,,, = 4, c o s ( X )  - 4 s i n ( X ) ,  

When applied a pilot-signal from more base sta- 
tions, for a correction procedures can be used a aver- 
age correction coefficient: 

K,,,,.,, = 4 cos(X)  + 4 sin(X),  X = zT,<, + zq,,&, 
z,,,, , zq,,, - generalized coordinates of calibrating 
source (base station with number "m") with respect 
to DAA normal, 

X - wavelength of calibrating source carrier, d ,  , dq - 
the distance between array's elements in a row and in 
a column correspondingly, R ,  Q - number of ar- 
ray's elements in a row and in a column, 0 ,  E - 
angle coordinates of the calibrating source with re- 
spect to DAA normal, EL:, = U&,, , R:, = QT,  - 
quadratic components of response of the standard pri- 
mary smart antennas channel in the n-th time interval. 

In the case of linear digital antenna array use a cor- 
rection coefficients only for one angle plane: 

N c I~ : , ,K, , ,  + U:,,P:,,,,, 1 

E {~::!&oL, - ~:,,P:,,,.,, 1 

- y (U: ; :  + U < )  

,&=I  
N a:,,, = 

,,=I 

where p:orr, ,,.,,, a,,,.,, - quadratic components of a 
measurement standards response of the r-th primary 
smart antennas channels in the n-th time interval, 
a;,,, , a:,,, - quadratic components of correction co- 
efficient for r-th primary smart antennas channels, 
which calculate for a pilot-signal from base station 
with number "m", U;,, , U::,& - quadratic compo- 
nents of response o f  the r-th primary smart antennas 
channels in the n-th time interval, 

A,,,.,, = 4 cos ( zV,,& ) - at sill (z,,,, ), 

E,,,.,, = 4 co~(z~,, ,)  + 4 Sill(zv.,), 

z,,,, - generalized coordinate of calibrating source 
(base station with number "m") with respect to DAA 
normal, 

x?,,, = - d ( r  2a - T ) s n i ~  R + 1  , ,,,, x 
X - wavelength of calibrating source carrier, d -the 
distance between array's elements in a row and in a 
column correspondingly, R - number of array's 
elements, 0 - angle coordinate o f  the calibrating 
source with respect to DAA normal. 

(4) 

The most effective way of correction is use of a more 
pilot-signals from A4 base stations in the one time inter- 
val. In this case must be used a correction coefficients: 

U,& - the central frequency of n-th FFT-filter, U - 
vector of voltages of the responses channels. 
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