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Abstract With the key technologies breakthrough of phase encoding, it is necessary to analyze the bit error rate
When all the interference signals are parallel or upright with the targeted user, we derive the upper and lower bound

(BER) performance of coherent optical code division multi-access (OCDMA). The impacts of beat noise. multi-access
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interference (MAI), shot noise and thermal noise in coherent OCDMA are studied in this paper. A Gaussian
approximation method. based on the moment generation function (MGF) of the noises. is introduced to evaluate the
bit error rate by taking the polarization into account. Numerical result between beat noise and MAI is compared.

of BER respectively. the BER of random polarization between them. It is shown that, the beat noise is the dominant
factor which influence BER performance of the coherent OCDMA system. The impact of polarization is increasing

with the receiving power increasing; when the BER is below 107", it increases quickly with the increasing of user
number; when the BER is larger than 107'°, it changes slowly with the increasing user number.
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Table 4 Notations in numerical calculation

Length of gold sequence F 1023
Responsivity of the photo detector R /(A/W) 1
Receiver bandwidth Af /GHz 40
Equivalent resistence R, /Q 100
Extinction ratio r. 1/100
Electron change ¢ 1.6X10"
Boltzmann constant kg 1.38X10 %
Absolute temperature T /K 300
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Fig. 2 Without considering the effect of polarization. (a) Bit error rate versus receiving power,

(b) bit error rate versus numbers of users
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Fig. 3 Considering the effect of polarization. (a) Bit error rate versus receiving power,

(b) bit error rate versus numbers of users
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