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Test Results

VeriWave test results are summarized in Table 1. By way of explanation, each of the
throughput tests represent the average of seven test runs, each with a different packet size (88,
128, 256, 512, 1024, 1280, and 1518 bytes). The “Maximum Client Throughput” test is
designed to find the absolute maximum number of clients that a given AP will support at a
given throughput rate. Note that we could not get the Meru AP to run with more than 50
(simulated) clients. Latency and jitter tests were run with near-minimal and near-maximal loads,
and (telephone) call capacity tests were run for both 802.11b (because there are so many .11b-
only telephony devices on the market, although we no longer recommend the use of 802.11b at
all) and 802.11g. These tests assumed as a level of quality a packet loss rate of no more than
5%. Finally, we measured the Roaming Duration of the Aruba system, which is the amount of
time required to hand off a connection from one AP to another. This number is assumed to be
zero for the Meru system, but both were well below the 50 ms. usually assumed to be an
acceptable upper bound for this activity. The Aruba system easily outperformed the Meru
system in all cases, with the exception of Roaming Duration.

Test Aruba Result Meru Result
One AP, One Client 22.36 9.7
Throughput (Mbps)
Three APs, Three Clients 66.96 29.52
Throughput (Mbps)
One AP, 40 Clients Throughput 22.79 10.33
(Mbps)
One AP Maximum Client 22.66 Mbps (500 10.41 (50 Clients)
Throughput (Mbps) Clients)
One AP, 40 Clients Latency 2.62 15.96
(ms., 90% throughput load)
One AP, 40 Clients Jitter (ms., 2.65] 11.45
90% throughput load)
One AP, 40 Clients Latency .44 1
(ms., 10% throughput load)
One AP, 40 clients Jitter (ms., .16 .45
10% throughput load)
One AP Call Capacity with 22 16
802.11b VoFi handsets
One AP Call Capacity with 74 14
802.11g VoFi handsets
Roaming Duration (ms.) 6.88 (assumed 0)

Table 1 - VeriWave Results. Source: Farpoint Group

We then used the Iperf benchmark [http://dast.nlanr.net/Projects/Iperf/] on similar configurations
to the above inside the Faraday cage. The command lines we used were as follows (using 1472-
byte packets in each case):
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e TCP - This script was used to generate stream suitable for testing throughput:

Clients: iperf —c <ip>—-p 77 —i 1 -t 300 —w 128K
Server: iperf =s —p 77 —i 1 -w 128K

e UDP - This test was used to simulate real-time voice traffic:

Clients: iperf —c <ip>-p 77 —u —b 40M
Server: iperf —s —p 77 —u

Test results for these runs are summarized in Table 2. All results are in Mbps.

Traffic Type Meru 3AP Meru 1AP
TCP Upload 17.9 10.3
TCP Download 16.3 14.2
UDP Download 16.9 10.6]
TCP/UDP Average 17.0 11.7]
Aruba 3AP Aruba 1AP
[TCP Upload 68 22
TCP Download 69 23
UDP Download 105 36
TCP/UDP Average 80.6 26.9

Table 2 - Faraday cage results. Source: Farpoint Group

Analysis and Conclusions

First of all, we did see a very good correlation between the synthetic and real-world results with
both systems, and we can conclude at this point that synthetic benchmarking will likely be quite
valuable as a predictive tool going forward - and we certainly intend to do more of it. While
more can certainly be done to increase the scale of projects like this in terms of number of
access points and clients tested (limited here, as we noted earlier, by logistics and cost), we are
looking forward to further exploring the virtual benchmarking technique regardless.

We also found that Meru’s single-channel allocation technique does not appear to be effective
in boosting either performance or capacity or provide any additional benefits in supporting
voice over WLAN traffic. We have always found the single-channel concept a bit
counterintuitive, as the use of more radio channels clearly provides greater capacity, and we
cannot imagine that any installation would strategically restrict the number of channels to which
it has access. Of course, one could deploy multiple single-channel “clouds” in a given location,
but this is really not that different from deploying multiple multi-radio APs and then
interleaving channels as is traditionally done (via RF Spectrum Management functionality
provided by WLAN system vendors, of course). While it can be argued that using multiple APs
as synchronized receivers on a single channel at any given moment in time should boost
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reliability (acting, in effect, as a single large distributed antenna), such must be balanced against
the overall loss in capacity that necessarily results. We are also concerned about the effect of
interference on a single-channel allocation — while we did not empirically evaluate this impact
during our testing, interference will, as we have noted in other reports, likely play an increasing
role in the configuration and management of future wireless LAN installations.

One potential advantage that Meru’s approach brings is essentially zero delay in roaming
handoffs between APs, as such handoffs occur only in the controller. We found, however, that
the roaming delays introduced by the Aruba system were sufficiently low that no artifacts
would be noticeable in practice, including in latency-sensitive applications like voice.

In conclusion, we found that a three-channel approach to channel allocation, as tested using the
Aruba 6000, provides much higher performance than is available using the single-channel
technique as embodied in the Meru system. But perhaps even more importantly, we are
encouraged that virtual benchmarking using test equipment will become a common technique in
the comparative evaluation of enterprise-class WLAN systems.
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