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ABSTRACT

Some receiver(and most transmit) beamforming algorithms with an array antenna at a cellular CDMA base
stations require accurate internal and external calibrations. The external calibration, which usually needs to be
done only once, determines the array manifolds, i.e. the complex response of each antenna as a function of
DOA(Directions of Arrival). The internal calibrations are necessary because characteristics of RF/IF circuitry of
each receiver chain vary differently in response to temperature or humidity changes. We propose an iterative
subspace-based calibration algorithm for an asynchronous CDMA-based antenna array in the presence of unknown
gain and phase error is presented. We verify the subspace-based calibration algorithms by performing the
experiment using measured data. Also, we propose an efficient algorithm using the simulated annealing technique.

This algorithm overcomes the problem of the initial guessing in the subspace-based approach.
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procedure: Simulated Anpnealing
Choose x
Compute J = JH x,) using (5)
If |J{ xy)]<e, then break;
€ is a threshold.

End If

While (| J{ x¢)|>e

For k=12, ...
I Generate a random direction, J» u; Jr
is a step size and uw is a standard

normal variate.

St x "& x (+4& u
If x*EF, then
set jlz]( X*)

and 4/=7,-7],
Else, goto step 1
End If

If /,<J, then
set  Xg= X and [y=J,
1/l <e
Elgse, pgoto step 1

End If

Else set P=exp(—~ T4));

T is a positive parameter,

then break

Generate a uniform variate,
Von [0,1]
If V=F, then goto step 1
Else set x,= x and Jo=5
Goto step 1
End H
End If

End For
Change drand T

End While
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% 1. Simulated annealing®] s}2}n]e]
Tablel. The parameters of Simulated annealing

Calibrations: ¢ DOA: 4
Iterations &
T] A?’l Tz A?’Z
st 30 12 5 05 5
2nd 05 12 5 1.0 5
3rd 0.2 12 7.0
P 3 2.5 | | 0.5
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Table 2: The Converged values

Iterations | [ DOA’s "—"i%%
Ist 2.68 [ [ 5.3 251.11 '] 0.101
2nd 039 | [58.89 " 250.50 '] 0.056
3rd 0.16 | [ 59.41 ° 250.40 '] 0.027
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