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Fig. 1 GN6ASL in the ITS station architecture.

GN6ASL (GeoNetworking to IPv6 Adaptation Sub-Layer)
[1] which allows for the transport of IPv6 packets by ETSI
GeoNetworking protocol, enabling sub-IP multi-hop deliv-
ery of IPv6 packets. The ETSI GN geo-broadcasting capa-
bility is used by the GN6ASL in order to shape link-local
multicast messages to geographical areas.

Figure 2 shows the subset of the ETSI TC ITS system
which is relevant to understand how IPv6 is integrated in the
ETSI geonetworking architecture and the way the ETSI GN
layer is used to logically create links – called Geographical
Virtual Links (GVLs) – mapped to areas – called GVL Ar-
eas. We will explain this in more detail in Section 2.3. We
want to highlight here how IP packets are sent in the system,
using the scenario depicted in Figure 2. Let us suppose a de-
vice within Vehicle C wants to communicate with a node in
the Internet. For that communication to happen, the Vehicle
C has to send packets to the RSU of its area – that is the
next hop at the IP layer – and this requires at the ETSI GN
layer Vehicle C to send packets to Vehicle B, which forwards
them to Vehicle A, that finally delivers them to the RSU.
Note that this multi-hop forwarding is required because Ve-
hicle C is not within the radio coverage of the RSU. This
example shows that in a system architecture based on short
range communication devices, the effective provisioning of
Internet-based applications over multi-hop communication
strongly depends on mobility. Single-hop vehicular Inter-
net access based on WLAN has already been investigated
in highway scenarios [12], concluding that the link between
CCU and RSU is stable enough to allow for several types of
applications. When considering multi-hop communication,
the applicability scope of Internet-based applications might
need to be reduced to lower speed scenarios (e.g., urban or
semi-urban), to a proper ratio of CCUs per installed RSU
and to a realistic maximum number of hops (to be deter-
mined). Section 3 addresses these particular issues, assess-
ing under which conditions it is realistically feasible to sup-
port IP unicast multi-hop communications.

Fig. 2 IPv6 packet forwarding within an area, and affected protocol
layers.

2.3 IPv6 Stateless Address configuration over the ETSI TC
ITS Architecture

The ETSI specification devoted to the integration of IPv6
and the geonetworking architecture not only describes how
IPv6 packets are exchanged between ITS stations and how
the GN6ASL is presented to the IPv6 layer as a link-layer
protocol, but also explains how IPv6 addresses can be au-
tomatically configured by ITS stations, namely CCUs. The
specification [1] only considers the use of stateless address
autoconfiguration schemes, as stateful ones present higher
latencies (due to the several round-trip time signalling mes-
sages) and requires of greater management effort. Manual
configuration is also not recommended.

The ETSI solution is based on the Geographically Scoped
stateless Address Configuration (GeoSAC) solution [8], which
can be considered as one particular realization of the ETSI
standardized mechanism. In the rest of the paper we refer to
the ETSI IPv6 address stateless autoconfiguration solution
as ETSI SLAAC.

ETSI SLAAC adapts the standard IPv6 SLAAC (State-
less Address Auto-Configuration) mechanism so it can be
used in multi-hop vehicular ad-hoc networks, by taking ad-
vantage of the geographical location awareness capabilities
of the vehicles. In ETSI SLAAC, the concept of IPv6 link is
extended to a well defined geographical area (i.e., GVL area)
associated with a point of attachment to an infrastructure-
based network that plays the role of the IPv6 Access Router
(AR).

The GeoNetworking-IPv6Adaptation Sub-Layer (GN6ASL)
(see Figure 1) is a sub-IP layer sitting on top of the ETSI
GN layer. The ETSI GN layer deals with ad-hoc routing by
using geographic location information, while the GN6ASL
presents to the IPv6 layer a flat network topology. Conse-
quently, the link seen by the IPv6 layer includes nodes that
are not directly reachable but are portrayed as such by the
sub-IP layer (see Figure 3). This layer provides IPv6 with
a link-local multicast capable link, the Geographical Virtual
Link (GVL), which includes a non-overlapping partition of
the VANET formed by all nodes within a certain geograph-
ical area (the GVL area).

Each GVL area is managed by at least one RSU, that acts
as an IPv6 Access Router and sends standard IPv6 Router
Advertisements (RA), carrying the IPv6 prefix(es) inside the
Prefix Information Option (PIO). Nodes receiving the RAs
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