Automatic IP Address Configuration in VANETS
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Abstract— Cars’ high mobility and density impede the Protocol (DHCP) run by dynamically elected Leader-
direct utilization of traditional networking techniques and  vehicles to quickly provide unique identifiers and reduce

protocols in vehicular networks. In this context, automatic the frequency of IP address re-configurations due to
IP address configuration is a challenging and yet unex- mobility.

plored issue. We propose a novel scheme that exploits the
topology of Vehicular Ad-hoc Networks (VANETS) and an
enhanced Dynamic Host Configuration Protocol (DHCP) Il. SYSTEM MODEL
service with dynamically elected leaders to provide reliable DSRC/802.11p is a wireless communication tech-
and fast address configuration. nology that supports vehicles’ communication within
Keywords: VANETS, address configuration. a maximum transmission range ®000m. Therefore,
the width of streets and freeways becomes negligible
with respect to the communication range. We can hence
|. INTRODUCTION assume that the topology of the network is linear and
In the field of inter-vehicular communication (IvC)reduce our caske S_tl;]dy o a gr(?up Efl_nOd‘?Sh that move
a plethora of appealing services emerges that invol\fé)gow'ng a track with an internal mobility with respect

vehicles located in proximity of each other (i.e., naJ? each other. Considering that vehicles on a freeway
ve speeds betweéit) — 7T0mph (22 — 31m/s), the

igation safety, online games, datalfile sharing). Thegé1 _ _ : :
vehicles can be connected in an ad-hoc fashion thﬁ‘?éawe velocity among them is generally in the range
creating Vehicular Ad-hoc Networks (VANETSs). Everf — 207 (O —9m/s).

in this context, effective communication is possible only

if each node can be identified through a unique and !ll. V EHICULAR ADDRESSCONFIGURATION
automatically assigned address. PROTOCOL

Existing VANET literature bypasses the issue of node VAC represents the first protocol for IP address con-
configuration by assuming that nodes are configuaedfiguration in VANETS. It is a Leader-based protocol and
priori. However, this issue cannot be skipped so easily meant to provide unique identifiers to nodes in the
since neither address autoconfiguration protocols for tNMANET that are located within a given distance. VAC
ditional fixed networks nor solutions proposed for class@rganizes Leaders in a connected chain so as to have
ad-hoc networks can be directly applied to VANETsvery node in the communication range of at least one
[2][4][1]. Indeed, VANETSs have unique characteristickeader. The hierarchical organization of the network
that require a specific analysis of the problem [3]: vergllows limiting the signal overhead for the address
high mobility, theoretically infinite extension, absencemanagement tasks. Only Leaders communicate each
of a centralized control, and intermittent connectivitpthers and maintain updated information on configured
through the sparse infrastructure. addresses in the network.

In this paper we propose a novel automatic IP addresd eaders act as servers of a distributed DHCP protocol
configuration protocol naméedehicular Address Config- and Normal nodes ask Leaders for a valid IP address
uration (VAC), which is specifically designed for thiswhenever they need to be configured.
scenario. In particular, VAC exploits the topology of a VAC guarantees unique IP addresses within a de-
VANET and a distributed Dynamic Host Configuratiodimited area around each Leader, callSCOPE To



elaborate, th&&COPEof Leader A is the set of Leaderscannot be delivered, it is hence important that the
whose distance from A is less or equal 4pe hops. configuration time remains low. To this aim, Figure 2
Considering the normal node Y that received iRy shows that nodes are able to configure valid addresses
address from AJPy will be unique as long as Y movesin less than 70ms. This represents a very good result
within the SCOPEof A. If Y goes out of theSCOPEof for it proves that VAC is suitable even for real-time
A, in order to still ensure address uniqueness, Y hasdpplications. Finally, as emerges from Figure 2, the con-
ask for another address to the new Leader. Consideriiguration time results independent from node mobility
that the relative speed between nodes is low, changesl node density.
in the address configuration due to having left the own
LeadersSCOPE are not frequent. 007 1
This represents an important contribution of our work , M — |
since, in any case, these changes would be much more
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frequent if vehicles had to rely on fixed Internet Gate- L ol || | | [Bvelgap=5
ways (IGs) to obtain their IP addresses. To this aim, | £ el st
Figure 1 shows the time duration of an IP address from | &°% Tl | [ [2vegep-20
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when it is assigned to a node to when the node needs
to be re-configured. Three cases are compared: i) a car
travelling at 60mph through the coverage area of a fixed
IG , ii) a car travelling through the coverage area of a
Leader withscope = 0, and iii) a car travelling through
the coverage area of Leaders implementing VAC with
scope = 4. As expected, case i) presents a constan
outcome (30s), while cases ii) and iii) are able to ensure
much higher stability to the address configuration.
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?. 2. VAC's configuration time wittscope= 4.

V. CONCLUSION

fggg In this paper we have discussed the IP address configu-

1600 \ ration in VANETS. The unique characteristics of vehicles
_ Egg A - preclude us from directly applying techniques developed
» — _scope=4 ..
2 1000 \\ - VAC_scope=0 for traditional ad-hoc networks. Consequently, we have
= - =N rfived [ developed VAC, an efficient protocol for the IP address

400 \\L\M conﬁgurat?on i_n VANETS that is characterized by low

208 s configuration time.
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The main goal of VAC is to perform a reliable address
configuration service with low configuration time in
order to efficiently support every kind of application.
Indeed, during the address configuration procedure data



