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ABSTRACT

In this paper, the reverse-link performance of synchronous DS-CDMA cellular networks is investigated in
Rician multipath fading environments. The system’s performance is evaluated in terms of the achievable average
bit error rate (BER) and the user capacities of two different network layouts, namely those of a uniform grid of
hexagonal multiple cells and a single isolated cell. In the multiple-cell scenario, the impact of the other cells’
interference on the attainable capacity of the synchronous DS-CDMA uplink is investigated. Upon comparing
both networks to a conventional asynchronous CDMA system, we demonstrate an achievable user capacity gain
of 25% to 56% for synchronous uplink transmissions over that of the corresponding asynchronous transmission
scenario at BER = 107,
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Fig. 1. Uncoded BER vs. Eb/NO in multiple cells (K=24,
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Table 1. User capacity. (Eb/NO=10dB, 6=0.2 )

User capacity

o’/ | 0 dB 3dB 0dB 3dB

10° | Sync 24 35 42 67
(Voice)! Async 18 28 26 47
10° | Sync <12 14 12 25
(Data) | Async | <12 <12 <12 17

Table 2. User capacity. (Eb/NO=10dB, §=1.0)

User capacity
e || S | g
oY | 0dB 3B | odB | 3dB
102 | Sync 36 48 78 >84
(Voice)| Async 23 37 35 61
i0® | Sync 12 21 30 53
(Data) | Async | <12 15 12 24
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search and academic posts in Hungary, Germany
and the UK. Since 1986 he has been a member of
academic staff in the School of Electronics and
Computer Science, University of Southampton, UK,
where he currently holds the Chair in Telecommuni-
cations. He has co-authored 10 John Wiley/IEEE
Press books totalling about 8000 pages on mobile
radio communications, published in excess of 500
research papers, organised and chaired conference
sessions, presented overview lectures and been
awarded a number of distinctions. He is an enthusi-
astic supporter of industrial and academic liaison
and he offers a range of industrial courses. Lajos is
also an IEEE Distinguished Lecturer of both the
Communication Society and the Vehicular Society
as well as a Fellow of both the IEEE and the IEE.



