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(a) Guaranteed user throughput
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(b) Peak user throughput
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(c) Median user throughput
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Fig. 6. Comparison of the performance of chunk allocation using BB signalling where the successfully accessed chunks are reserved until the transmit buffer
is empty for various traffic loads against the benchmark systems.

the spectrum to be shared more flexibly among competing
users and across APs in the network, thereby improving the
spectral efficiency. By contrast, the static resource allocation
leaves some of the chunks unoccupied in the APs where the
instantaneous offered load is low while it is unable to cope
with high instantaneous offered load in other APs. It should
be noted that the difference between the guaranteed user
throughput obtained using BB protocol with fair reservation
and that obtained using resource partitioning decreases as
the offered load increases and eventually the static resource
partitioning approach slightly exceeds the performance of the
former. This is attributed to the fact that the number of chunks
that remain idle decrease with an increase in the offered load,
eventually leading to no idle chunks within the bandwidth
assigned to the tagged AP. By contrast, some chunks remain
idle for up to 3 frames when they are released to conform to
the fair reservation policy. Furthermore, the results obtained
with full buffer model had established that a reuse factor of 3
is an ideal reuse factor at the cell-edge. Due to the above two
factors, the performance of BB protocol with fair reservation
suffers slightly when the offered load is exorbitantly increased.

Likewise, the median system throughput obtained with BB
protocol degrades when the fair reservation policy is applied,
given the same threshold are used both with and without fair
policy used (see Fig. 6 vs. Fig. 7(d)). This is party attributed to
the fact that the chunk is released after reaching the reservation
threshold and partly to the fact that some chunks must remain
unused in the tagged cell to avoid causing detrimental CCI to
the cell-edge users served in neighbouring cell.

In summary, the results have established that the BB proto-
col with fair reservation policy provides a scalable mechanism
to flexibly share the available chunks in the system by adjust-
ing the threshold parameter to strike a desired balance between
the conflicting goals of enhancing spectral efficiency against
improving user satisfaction in the system. This self organising
property is particularly important for in deployment scenarios
such as the data access networks in aircraft cabin where the
density of users is particularly high and potentially a wide
variety of traffic classes.

V. CONCLUSIONS

This paper addressed self organising allocation of chunks
in an optical wireless OFDMA-TDD network deployed inside


