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(a) Full reuse (K = 1)
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(b) Reuse partitioning (K = 3)

Fig. 4. Map of SINR achieved in an optical wireless network in the horizontal
cross section of an aircraft cabin at a height of 1 m from the transmitter.

1) Full buffer traffic model: The performance of the BB
protocol is compared against the benchmark system in Fig. 5.
The impact of the threshold parameter on the system perfor-
mance is investigated using four representative values of the
BB specific threshold parameter, namely −18 dBm, −15 dBm,
−12 dBm and −9 dBm. The results show that setting the
threshold to −18 dBm enforces the largest exclusion region
around the active receiver and therefore leads to highest
guaranteed user throughput (measured at 10th percentile of
user throughput) among the considered thresholds and the
benchmark systems. By setting the threshold to −18 dBm,
a guaranteed user throughput of 1.97 Mbps is achieved (see
Fig. 5(b)). For comparison, the static frequency planning using
a reuse factor 3 also achieves roughly the same cell-edge user
throughput. This observation demonstrates that a reuse factor
of 3 is optimal for the considered system at the cell-edge since
the throughput cannot be improved further by reducing the
reuse of the chunks. Additionally, the interference awareness
property of BB signalling mechanism helps the tagged AP
identify the chunks that are allocated to the cell-center users
in the neighboring cells and reuses such chunks to serve its
own user. Therefore, the BB protocol is able to improve the
throughput of cell-center users (compared to using reuse factor
of 3) without compromising the cell-edge user throughput. As
a result, the system throughput (see Fig. 5(a)) improves by
17% using BB protocol compared to using a reuse factor of
3.
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(b) User throughput

Fig. 5. Comparison of performance of DCA using BB signalling in optical
wireless network. The BB signal correspond to the signal power in the
electrical domain after the TIA whose gain is 6kV/A.

When the threshold is gradually increased, the system
throughput increases due to an increase in the spatial reuse
of chunks but the throughput at the cell-edge decreases.
Initially, the increase in CCI reduces the achieved SINR at
the receiver and forces the transmitters to utilise lower order
modulation and coding format. However, on further increasing
the threshold, the cell-edge users are forced to release the
reserved chunks since the minimum SINR target is no longer
met. The scheduler then assigns the released chunks to cell-
center users where the minimum SINR target is more likely
to be met. This is because the CCI caused to the receiver
from pre-established transmission in neighboring cell causes
the minimum SINR target (16) not to be met for the cell-edge
users. As a result, the number of chunks allocated to users
close to the serving AP increase at the cost of reduction in
the number of chunks available to the cell-edge users. Hence,
the system throughput increases at the cost of cell-edge user
throughput. In particular, when the interference protection is


