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Fig. 11 ETSI SLAAC configuration time (analysis and simulation) for
the Motorway scenario.

aggressive values. Besides, in these scenarios the value of
the wireless coverage technology (R) – which depends on
the particular access technology, transceiver performance,
antenna, and channel conditions – and the distanceDRSU

between deployed RSUs, do not seem to have a noticeable
impact on the resulting configuration time. Nevertheless, we
should not forget that shorter values ofR combined with
larger values ofDRSU would lead to longer multi-hop paths,
in terms of number of traversed nodes, and therefore lower
effective bandwidths. Only forR = 150m and in the mo-
torway scenario (this behavior starts to be noticeable in the
city highway scenario), the distance between RSUs has an
impact on the configuration time, as the chances to have
multi-hop connectivity between an unconfigured node that
just enters into an area and the RSU decrease with the dis-
tance between them (DRSU ). In the motorway scenario, as
we could anticipate from the results shown in Figure 4, con-
figuration times are higher – though still reasonable – as the
probability of having a multi-hop chain between the uncon-
figured node and the RSU is lower.

A simple qualitative evaluation of the ETSI SLAAC per-
formance can be done by comparingTconf with the esti-
mated permanency time of a vehicle within a geographi-
cal area. For the sake of the example, let’s consider a non-
extreme case, as the one of an area with a length (DRSU ) of
2000m and a wireless radio technology withR = 300m, in
the city highway scenario (average speed of 80 km/h). In this
scenario, a vehicle spends about 90 seconds in the area. By
choosing values ofTRA smaller than 10 seconds, the ETSI
SLAAC solution guarantees that vehicles can have Internet
connectivity for more than 80 seconds, asT̄conf is approxi-
mately 5 seconds. However, it is important to highlight that
the configuration parameters, such as the size and shape of
the geographical areas, should be chosen also taking into ac-
count the expected traffic conditions. For example, in sparse
scenarios, areas should be longer than the physical radio
coverageR, while in dense scenarios the opposite case is
more appropriate. We derive some simple configuration guide-
lines in Section 5.

In addition to these experiments, we performed some
simulations to validate the correctness of our mathematical
analysis also in scenarios in which the vehicular density is
not high enough to have multi-hop connectivity during most
of the time (β = 10 veh/km,v = 100 km/h). Examples
of this scenario are city highways and motorways at night,
or secondary roads. Results (see Figure 12) show that our
mathematical analysis also matches the simulation resultsin
sparse scenarios (i.e., with low values ofPmhc). Regarding
the time required to configure a new address, obtained re-
sults confirm what we could anticipate from Figure 6, that
is, in these scenarios it takes a long time to get an address,
because in many cases the vehicle is not able to receive an
RA until it is within the 1-hop coverage of the RSU. This
also means that during a considerable amount of the time
a vehicle is visiting a geographical area, it does not benefit
from having connectivity with the RSU. It can also be ob-
served that in this kind of scenarioR has a bigger impact on
the performance, as higher values ofR lead to higher multi-
hop connectivity probabilities.

5 Experimental Evaluation and Configuration
guidelines

In this section we take a step further and experimentally
evaluate the performance of the ETSI SLAAC solution – in
terms of address configuration time – eliminating some of
the simplifications assumed in the previous section. The goal
is to assess if our mathematical model is still good enough
when we use a simulation model that better replicates a real
environment.

The first step is to use a realistic wireless environment,
which is not collision-free and that models the different as-
pects of the physical and medium access control layers of
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