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Abstract
This research-oriented presentation is based on the Wiley/IEEE
Press monographs [1] - [12] and considers the joint ben-
efits of both adaptive physical and adaptive network-layer
performance enhancement techniques, with special empha-
sis on the latter. More specifically, conventional systems
would drop a call in progress, if the communications qual-
ity falls below the target quality of service and it cannot
be improved by handing over to another physical channel.
By contrast, the adaptive transceivers of the near future are
expected to simply ’instantaneously drop the throughput,
rather than dropping the call’ by reconfiguring themselves
in a more robust mode of operation. It is demonstrated
that the proposed beam-forming and adaptive transmission
techniques may double the expected teletraffic capacity of
the system, whilst maintaining the same AVERAGE per-
formance as their conventional fixed-mode counterparts.

Topical Highlights

1. FDD VERSUS TDD AIDED NETWORKS

The network performance of a Frequency Division Duplex
(FDD) and Time Division Duplex (TDD) Code Division
Multiple Access (CDMA) based system is investigated us-
ing system parameters similar to those of the Universal Mo-
bile Telecommunication System (UMTS) . The new call
blocking and call dropping probabilities, the probabilityof
low-quality access as well as the required average trans-
mit power are quantified both with and without adaptive
antenna arrays as well as when subjected to shadow fad-
ing. In the scenarios investigated the system’s user capacity
is doubled with the advent of adaptive antennas. The em-
ployment of adaptive modulation techniques in conjunction
with adaptive antenna arrays resulted in further significant
network capacity gains. This is particularly so in the con-
text of TDD CDMA, where the system’s capacity becomes
poor without adaptive antennas and adaptive modulation
owing to the high BS to BS interference inflicted as a con-
sequence of potentially using all time-slots in both the up-
link and downlink.

2. THE NETWORK-LAYER BENEFITS OF
LOOSELY SYNCHRINIZED SPREADING CODES

The capacity of a UTRA-like Frquency Division Duplex
(FDD) Code Division Multiple Access (CDMA) system
employing Loosely Synchronized (LS) spreading codes is
also discussed. Current CDMA systems are interference
limited, suffering from Inter-Symbol-Interference (ISI), since
the orthogonality of the spreading sequences is destroyed
by the channel. They also suffer from Multiple-Access-
Interference (MAI) owing to the non-zero cross- correla-
tions of the spreading codes. LS codes exhibit a so-called
Interference Free Window (IFW) , where both the auto-
correlation and cross-correlation of the codes become zero.
Therefore LS codes have the promise of mitigating the ef-
fects of both ISI and MAI in time dispersive channels. Hence,
LS codes have the potential of increasing the capacity of
CDMA networks. This contribution studies the achiev-
able network performance by simulation and compares it
to that of a UTRA-like FDD/CDMA system using Orthog-
onal Variable Rate Spreading Factor (OVSF) codes.

3. GENETICALLY ENHANCED PERFORMANCE
OF A UTRA-LIKE TDD CDMA NETWORK

In this part of the overview a Dynamic Channel Alloca-
tion (DCA) algorithm is developed, which minimizes the
amount of Multi-User Interference (MUI) experienced at
the Base Stations (BSs) by employing Genetic Algorithms
(GAs). A GA is utilized for finding a suboptimum, but
highly beneficial Uplink (UL) or Downlink (DL) Times-
lot (TS) allocation for improving the achievable performance
of the third generation UTRA system’s Time Division Du-
plex (TDD) mode. It is demonstrated that a GA-assisted
UL/DL timeslot scheduling scheme may avoid the severe
BS to BS inter-cell interference potentially inflicted by the
UTRA TDD CDMA air interface owing to allowing all TSs
to be used both in the UL and DL.
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