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The multi-cell performance of single-user detectors (SUD) and multi-user detectors (MUD) in
CDMA cellﬁlar systems are considered in this thesis. As the usage' of mobile phones services is increasing
and services requiring higher data rates are introduced, the capacity of cellular systems needs to be
increased.

The IC receivers can be divided into SUD and MUD receivers that have different interference
cancellation properties. Typically, SUD can cancel both intra-cell and inter-cell interference, but MUD
can only cancel intra-cell interference.

This thesis introduces a new SUD receiver, which adopts the Normalized Griffiths' Algorithm
(NGA), and examines its single-cell and multi-cell performance compared with the conventional RAKE
receiver and the well-known Serial IC receiver (a MUD receiver). To examine the multi-cell perfonﬁance
correctly, this thesis performs multi-cell link-level simulations. Assuming perfect channel estimation, this
thesis shows that the Serial IC has better single-cell performance than the NGA receiver, while that the

- NGA receiver has approximately the same performance as the Serial IC in a multi-cell system with
three-sector antennas. The conclusion from this is that even though MUD receivers cancel intra-cell
interference better than SUD receivers, it might still be interesting to use SUD receivers due to their
ability to cancel inter-cell interference. '

Using this knowledge this thesis constructs two new IC receivers who combine the good
inira-cell interference cancellation of the Serial IC and the inter-cell interference cancellation ability of
the NGA receiver. The first receiver is a Serial IC receiver followed by a NGA receiver (SING), the
second one is an Integrated Serial IC and NGA receiver (iSING). It is shown that they clearly outperform
both the Serial IC and the NGA receiver in multi-cell scenarios. By varying the number of stages of
cancellation, it is found that the convergence of the multi-stage receivers is much faster in a multi-cell
scenario than for the single-cell scenario. The complexity of the proposed receivers is analyzed and the
confidence of the simulation results is examined. Simulations show that the performancé of the 2-stage

iSING receiver and the 4-stage SING receiver is about 35-40% better than the 3-stage Serial IC receiver.



But the complexity of these two combined receivers is about 50% higher than that of the 3-stage Serial IC
receiver.

To perform multi-cell link-level simulations is a very complex task. By creating models for the
interference cancellation ratios for the IC receivers, this thesis proposes a three-step method, which makes
it is possible to obtain multi-cell results also by using system-level simulations. By using the proposed
methodology, different system aspects of cellular systems can easily be examined for IC receivers that
cancel inter-cell interference.

One of the basic requirement of adaptive filter type of SUD receiver (like the ones studied in
this thesis), is that the interference has to be stationary, which impose the requirement of short spreading
sequences. It is shown that this wﬂl impose requirements on the usage‘of pilot symbols for channel
estimation. If the length of the spreading sequence should be the same as the pilot symbols, then the pilot
symbols has to be a pseudo-random sequence. Simulations for the WCDMA standard show that this
potential problem will only cause a very small degradation, since the pilot symbols used in WCDMA are
partly pseudo-random. '
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