Chapter 6

CONCLUSIONS AND
FUTURE WORK

6.1 CONCLUSIONS

In this thesis, previous works on multi-rate optical CDMA communication systems are

reviewed fristly. Both physical layer and data link layer of slotted OCDMA packet net-
works have been considered. By studying the basic concept of OCDMA system with two
different type receivers, the effect of MAI, shot and thermal noise become considerable
and thus, the throughput of these receivers is significantly reduced.
A physical star topology is used in OCDMA network. Compared to ring and bus topolo-
gies, star networks offer a better optical power budget and are easy to install, configure,
manage, and troubleshoot. Two-dimensional optical orthogonal code is adopted to extend
the cardinality to a larger set, 2D one-coincidence frequency hop code/ optical orthogonal
code (2D OCFHC/OOC) is used, which supports very good cardinality and has excel-
lent auto-correlation properties. Optical direct-detection CDMA and binary on-off keying
(OOK) have been implemented at the physical layer.

In this work, two random access protocols are adapted for multi-rate OCDMA networks,
where Multi-coding technique support several kinds of data with different bit rates: Each
user is assigned a set of sequence codes. Total system throughput and average packet delay
have been derived where the performance has been also examined for both correlation and
chip-level receivers. The following concluding remarks can be extracted from results.

1. Using OCFHC/OOC is the best choice not only is it increasing the cardinality but
also OCFHC/OOC slightly improves the throughput than OOC for Pro 2 just over
1 packets/slot in large user activity.

2. When using correlation receivers, the total throughput of the two protocols are
closed to each other, although that of Pro 1 is better for most activities.
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3. Significant improvements in the total throughput are obtained when using chip-level
receivers along with Pro 2 over that of chip-level receivers with Pro 1; approximately
4 Packets/slot at A = 0.5, and over that of correlation receivers with any of the
proposed protocols.

4. It seems that Pro 1 is the best choice for correlation receivers, whereas Pro 2 is the
best choice for chip-level receivers.

5. Significant improvements in the average packet delays are obtained when using cor-
relation receivers with Pro 2 over that with Pro 1 for most activities which approx-
imately decreases by 1 slot in smaller activities.

6. It is clearly seen that Pro 2 is the best choice for one and two-class network while
Pro 1 is the best in case of increasing the number of classes.

7. The effect of the shot-noise of chip-level receivers photodiode is negligible with re-
spect to that of the multiple access interference. truly, the throughput immediately
increases from zero to a maximum value, which is identical to the ideal case, by
increasing the average received photons/bit from zero to a very small value approx-
imately 15.

8. The effect of thermal noise will decrease by increasing the received power to —44 dBm.

9. It can be seen that when the average laser power is large enough, the optimum
threshold covers a wide range, as p,, = —46 dBm, the optimum threshold range
are approximately from 10000 to 14000.

6.2 FUTURE WORK

In the following, we suggest some research points (in the same scope of our thesis) that
are recommended to be further investigated:

e Other protocols can be applied such as Channel load sensing protocols (CLSP) and
packet avoidance collision (PAC)

e Using error correction codes (ECC) to improve the number of simultaneous users in
the network.

e Using of power control, where it depends on the number of active users in the
network. It may be used to compensate for the effect of thermal noise.

e The effect of beat noise can also be included.
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