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Fig. 13. Throughput gain for 1 UDP flow. Greedy: dashed-line, on-
demand: solid-line.

Fig. 14. Throughput gain for 1 TCP flow. Greedy: dashed-line, on-
demand: solid-line.

TABLE 4
Comparison of Throughput Gain
between in Simulation and in Analysis

demonstrating the effectiveness of our route maintenance
and recovery from route breakage due to node mobility
(Section 5.4). In general, on-demand proxy discovery
outperforms greedy proxy discovery in terms of through-
put gains, as the RTREQ flooding approach is able to
locate the proxy client with the best downlink channel
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Fig. 15. HDR uplink overhead for 1 TCP flow. On-demand proxy
discovery.

Fig. 16. 1 TCP flow, HDR uplink overhead comparison.

rate is always chosen as the proxy. Such an assumption
nevertheless does not hold in simulations because of
imperfect routing protocols.

8.2.2 Overhead on HDR Uplink

Fig. 15 shows the total UCAN routing overhead on the HDR
uplink due to the candidate clients’ proxy application
messages of the on-demand proxy discovery protocol.
Depending on the client density and the network dynamics
(client mobility), the total overhead ranges from 1.2 Kbps to
around 10 Kbps, or 0.77 percent to 6.5 percent of the
155 Kbps HDR uplink bandwidth [18]. In contrast, the
greedy proxy discovery’s routing overhead on the HDR
uplink is significantly lower. Fig. 16 compares the overhead

within three hops. The client density is the main factor thatOf greedy and on-demand proxy discovery protocols on the

impacts the throughput gainsThe higher the client density,
the higher the throughput gains. This is because, under
high client densities, the average length of the relay path
increases, connecting the destination client with the proxy
client with higher downlink channel rate. However, even
at the low density with one neighboring client on average,
UCAN relay is still able to achieve around 30 50 percent
throughput gain for both TCP and UDP flows.

We can compare the throughput gain in a simulation
scenario and the throughput gain derived from analysis.
The chosen simulation scenario is for Fig. 13, in which on-
demand routing is assumed. With the same settings, we
derive the throughput gain from our previous analytical
model and present the comparison results in Table 4.
Clearly, the performance gain derived in the analysis is
higher. This is due to an implicit assumption in the analysis
that the nearby client with the highest downlink channel

HDR uplink. Recall that, in the greedy protocol, only one
client generates a proxy application to the HDR base station
while, in the on-demand protocol, multiple clients inde-
pendently generate proxy applications. We can clearly see
from Fig. 16 that on-demand proxy discovery has up to
eight times the overhead on the HDR uplink compared with
that of the greedy proxy discovery. This overhead increases
as the client density increases due to the increased number
of candidate proxy clients. Thus, while on-demand provides

higher throughput gains than the greedy approach, these gains

come at the cost of substantial overhead on the HDR uplink
Note that the ratio of overhead of on-demand to greedy
approach remains almost constant with respect to client
mobility speeds. The reason is that the ratio of the number
of candidate proxy applications to the HDR base station
remains the same for each route breakage and high client
mobility results in the same frequency of rerouting for both
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