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Abstract

In response to the important role that multicasting
plays in wireless mobile multihop ad hoc networks, we
study in this paper the reliability of the On-Demand
Multicast Routing Protocol (ODMRP) in terms of the
delivery of data packets. Using GloMoSim 2.0, the
simulation results have shown that using ODMRP, the
average miss ratio does not always increase with
increasing the speeds of mobility of the mobile hosts in
the ad hoc network. Instead, there is a "sweet spot” of
values of the mobility speeds of the mobile hosts. In
addition, the average miss ratio decreases with increasing
the number of multicast group members, which indicates
that ODMRP has more packet delivery capabilities for
denser multicast groups.

1. Introduction

An ad hoc network is a wireless network that comes
together when and where needed, as a collection of
wireless hosts, without relying on any assistance from an
existing network infrastructure such as base stations or
routers [1]. Multihop routing is an inherent characteristic
of ad hoc networks due to the lack of complete
connectivity and the lack of routers. Therefore, the
wireless hosts are designed to serve as relays (routers) and
assist each other in delivering data packets if necessary. In
addition, when the wireless hosts move, the wireless links
between them may get broken and other links may get
established. Hence, the underlying topology of a wireless
mobile multihop ad hoc network (MANET) [2] may
change rapidly and unpredictably.

In a typical mobile ad hoc network (e.g., a mobile
conference or an emergency and rescue mission), wireless
hosts work together in groups to carry out a given task.
Therefore, multicasting plays an important role in ad hoc
networks [3]. An important question is how the number of
multicast group members (e.g., the number of attendees of
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a mobile conference) and the speed by which they move
relative to each other affect the reliability of a multicast
routing protocol in terms of the delivery of data packets.
In this paper, we provide an answer to that question for
the case of the On-Demand Multicast Routing Protocol
(ODMRP) [4]. Specifically, we study the effect of
mobility, session size (i.e., number of multicast group
members), and transmission range on the packet delivery
capabilities of ODMRP.

2. Reliability of ODMRP

ODMRP [4] is a best-effort mesh-based multicast
routing protocol. Hence, a major performance evaluation
criterion is the average miss ratio, which is calculated as
the number of packets that each receiver did nof receive
divided by the total number of packets sent by the source,
and averaged over the total number of receivers in the
multicast group. In this section, we study how the average
miss ratio of ODMRP is affected by mobility, session
size, and the transmission range.

In order to study the reliability of ODMRP, we built
a simulation environment in GloMoSim 2.0 [5]. The
simulation environment consists of 30 hosts in a 700 m *
700 m area. Three values of the transmission range of
each host are considered: 200 m., 250 m. and 300 m. A
single source multicasts 2000 512-byte DATA packets to
a multicast group. The packet transmission rate has a
Poisson distribution with a mean of 500 msec. between
each two successive packets. Network bandwidth is 2
Mbit/sec. MAC protocol is 802.11. The underlying
multicast routing protocol is ODMRP [4]. The random
waypoint [5] mobility pattern is used with equal
minimum and maximum speeds of mobility (i.e., mobile
hosts move with a constant speed). Several values of
constant mobility speeds between 0 m/sec. (i.e., stationary
hosts) and 25 m/sec. are considered. Figure 1 shows the
session sizes that we considered.
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(a) Transmission range is 250 m.
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(b) Transmission range is 200 m.
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(c) Transmission range is 300 m.

Figure 1, Average miss ratio versus speed of
mobility for different session sizes
and transmission ranges

At zero speed of mobility, the hosts are stationary
and thus, the topology of the ODMRP multicast mesh is
fixed. Hence, when a source multicasts a data packet,
only the receivers that are in the mesh may receive it but
other receivers that are far away from the mesh will not.
As mobility increases, distant receivers may, while
moving, reach the multicast mesh and hence start
receiving some data packets causing the average miss

ratio to decrease (as shown in Figure la). However, as
mobility increases further, there are more frequent
disconnections in the multicast mesh and hence packet
loss increases.

As for the session size, we observed that as the
session size increases, the probability that a receiver is
within the transmission range of the source increases,
causing a reduction in the average miss ratio (as shown in
Figure 1a). Moreover, for larger session sizes, there are
more forwarding nodes [4] in the multicast mesh, and
therefore more redundancy in the mesh, leading to falling
back on alternate multicast links when a multicast link
fails and thus, reducing the average miss ratio.

The average miss ratio in Figure 1b (Figure 1c) is
higher (lower) than its counterpart in Figure 1a due to the
reduction (increase) in the transmission range. However,
it is interesting to see that the pattern of the graph is the
same.

3. Conclusions

In this paper, we study the reliability of ODMRP in
terms of the delivery of data packets to the receivers in a
multicast group. Simulation results have shown that the
average miss ratio decreases with increasing the number
of multicast group members, which indicates that
ODMRP has more packet delivery capabilities for denser
multicast groups. In addition, our simulations have also
shown that using ODMRP, the average miss ratio does
not always increase with increasing the speeds of mobility
of the mobile hosts. Instead, there is a range of mobility
speeds in which the average miss ratio decreases with
increasing speeds of mobility and after that range, the
average miss ratio increases with increasing speeds of
mobility. Hence, there is a "sweet spot" of values of the
mobility speeds of the mobile hosts.
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