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Scenario Speed [Km/h] Density [veh/km]
Urban 50 80
City Highway 80 50
Highway 120 35
MAC Layer 802.11g
Bitrate 6 Mb/s

Table 1 Simulation parameters.

have also validated our mathematical model forT̄conf and
analyzed how the different deployment and configuration
parameters, namelyDRSU , R andTRA, affect the obtained
performance. Based on that, we provide configuration guide-
lines that enable the ETSI SLAAC solution to guarantee a
certain performance (i.e., a target configuration time), de-
pending on the addressed scenario. We do not includeR in
this analysis, as this is a value that depends on the wire-
less technology in use, and we consider this as an external
parameter that is known beforehand (all cars are equipped
with the same radio technology).

– If RSUs can obtain information about the vehicular den-
sity and speed of the road segment within its assigned
geographical area (this information can be obtained in
real time from sensors deployed in the road, or via sta-
tistical prediction based on historical records), RSUs can
dynamically calculate the minimum requiredTRA to achie-
ve the target configuration time, based on the mathemat-
ical analysis described in Section 4, namely in Eq. (13).
Note that we assume that RSUs can be provisioned with
the location of neighboring RSUs, and therefore that they
knowDRSU . The value ofTRA can then change dynam-
ically to react and adapt to traffic conditions. In the case
that RSUs do not have enough computation resources,
they can be provided with a pre-computed set of config-
uration parameters.

– If RSUs do not have any information about current ve-
hicular density, two different configuration strategies could
be followed. An optimistic approach would be based on
assuming that the vehicular density is enough to safely
assume that vehicles have multi-hop connectivity with
the RSUs with high probability. In this case, the RSU
can make use of Eq. (12). On the other hand, a more
conservative approach in which no assumption can be
made about the vehicular density would be based on se-
lecting aPmhc value that still supports reasonable levels
of connectivity and makes use of the mathematical anal-
ysis described in Section 4. Note that we also assume
here that RSUs are configured withDRSU .
In this case, dynamic reconfiguration of the RSU is not
possible or just very limited (e.g., configuration based on
the time of the day).
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Fig. 14 ETSI SLAAC configuration time (analysis and simulation with
OMNeT++ and real traffic traces).

6 Conclusions

This article makes a thorough analysis of the IPv6 integra-
tion in vehicular networks, paying special attention to the
IPv6 address auto-configuration functionality. We consider
the recently standardized mechanisms by the ETSI TC ITS,
and first assess the feasibility of IPv6 multi-hop communica-
tions, by means of analysis and simulation. Then, we focus
on the IPv6 address auto-configuration,explaining how IPv6
SLAAC mechanisms can be run over the ETSI TC ITS pro-
tocol stack, and characterizing the configuration time per-
formance.

Multi-hop vehicular networks are needed to reduce the
cost of fix infrastructure deployment. This article explores
which are reasonable scenarios for Internet access from ve-
hicles, considering vehicular density, the radius of coverage
of the wireless technology, and the distance between ac-
cess points in the infrastructure. The reasonable scenarios
are characterized by a high probability of reaching the fixed
infrastructure from vehicles. These are the target scenarios
for address auto-configuration solutions for vehicular net-
works. We make the point that considering other scenarios
blindly can lead to misleading results about the performance
of the solutions, since when communications are not possi-
ble, a success of failure in configuring an address is basically
irrelevant.

In the article we derive an analytical expression for the
average time interval required by a vehicle using the ETSI
SLAAC solution to configure a new address; and we validate
the analytical model by means of extensive simulations us-
ing realistic wireless transmission model and real vehicular
traces. Finally, the article also provides configuration guide-
lines that allow to make designs for achieving target address
configuration delays in different scenarios. In terms of so-
lution performance, particular focus is put on this address
configuration time interval, which is a key figure of merit
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