IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS, VOL. 17, NO. 8, AUGUST 1999 1329

Guest Editorial
Wireless Ad Hoc Networks

ECAUSE the subject of this issue is wireless ad haarder to perform their primary functions without concern for
networks, it would be beneficial to provide a definitiormaintaining communications with other entities.

of the phrase ad hoc as it is used in the context of mobileWe can summarize the most significant of the previously
wireless networks. We have as a starting point the commnrentioned features of ad hoc networks by offering the phrase
definitions of this phrase, such as “for a specific purpose ‘nobile distributed multihop wireless network” as an alterna-
occasion” or “for this case alone,” and many of us have servéde to wireless ad hoc network.
on at least one ad hoc committee. But there seems to be @Although applications of ad hoc networks are anticipated
gap between this use of ad hoc and the use of ad hoc in thehe commercial market, most of the interest until now in
phrase “wireless ad hoc networks,” which suggests that a mefgs technology has been from the military. However, the
descriptive name should be sought. establishment of the Internet Engineering Task Force, Mobile

We have not discovered a universally accepted definition aff Hoc Networks (MANET) Working Group, whose charter is
wireless ad hoc networks, but there are a few features th@taddress IP routing in ad hoc networks, is a clear indication
are shared by most descriptions of such networks that hawat many in this field envision that this technology has,
appeared in the literature. In a wireless ad hoc network, thekgleed, commercial applicability as well.
is no predetermined topology and no central control. Ad hoc The basic idea behind the ad hoc networking paradigm is not
networks do not rely on a preexisting fixed infrastructure, sugiew. In fact, the early 1970’'s DARPA packet radio networks
as a wireline backbone network or a base station. The nodgg a clear precursor to the recently revived interest in this
in an ad hoc network communicate without wired connectioRgchnology. However, the current research on this technology
among themselves by creating a network “on the fly.” expanded into new areas and covers topics not addressed by

The responsibilities for organizing and controlling the nefyrevious research. For instance, as the current vision of ad
work are distributed among the terminals themselves. Thgc networks includes multimedia services, issues such as
entire network is mobi_le, and_ the individual terminals argyajity-of-service (QoS) and network-layer multicasting are
allowed to move at will relative to each other. In an ag¢ major concern. Another example is the integration with
hoc network, some pairs of terminals may not be able fgher networks, such as the Internet, and the necessity for

communicate directly with each other and relaying of somgmpatible design of the ad hoc networking protocol with the

messages is required, so that they are delivered to thgifrent Internet protocols.

destinations. Such networks are often referred to as multihop 0igyme of the challenges of the current research in this area

store-and-forward networks. Based on these features, standﬁ@ routing protocols, QoS, medium access control (MAC)
cellular networks and wireless fully connected networks dg,; nower design mé)bility’management and security The

not qualify as ad hoc networks. purpose of this IEEE QURNAL ON SELECTED AREAS IN

Probably t'he chief difference between ad hoc networ MMUNICATIONS issue is to present some of these problems
and convgntlonal 'cellul'ar. technology is the apparent lack 9hd to introduce possible solutions. It is, by no means, an
a centralized entity within an ad hoc network. There A& haustive representation of all the research in the area of

no base stations or mobile switching centers in an ad h S hoc networks. Rather. it is a sample. We hope that this
network. Consequently, all network protocols must operate il5ue will become a shapshot of milestones in the continuous

: ?’Ir?;nialtj:gstr?r? Cvri]reerl.ess ad hoc networks stems from somepor1p gress in this very active field.

their well-known advantages for certain types of application The 13 papers in this issue are organized as follows. The pa-
) . . "ag yp bp c? r by Rodoplu and Meng addresses the issue of configuration

Since there is no fixed infrastructure, a wireless ad hoc netw r? . o .

of the network nodes, subject to minimum power requirements.

can be deployed quickly. Thus, such networks can be u ) . .
T . . . e paper by Ju and Li proposes a new scheduling algorithm,
in situations where either there is no other wireless com- . ) . o

O . which does not require recomputation of the old transmission
munication infrastructure present or where such infrastructure,

. schedule when new nodes join the network. In the next paper,
cannot be used because of security, cost, or safety reasons

r. . . -
example. Such a network is tolerant of the failure or depart §1§)Qbr|nho anq K_nshnakumar discuss .the application of the
of terminals, because the network does not rely on a fe ck burst dlstrlbuted_ MAC s_cheme n ad hoc networks tp
critical terminals for its organization or control. Similarly,SlJpport QoS for real-tlmg traffic. Routing protocols and their
terminals can be added easily to the network. Individuah rformance are the subject of the next set of papers. letata

or vehicles can move throughout the network as needed? introduce two novel routing schemes for ad hoc networks
and compare those with a number of other routing protocols.

Garcia-Luna-Aceves and Madruga introduce the core-assisted
mesh protocol for multicast routing. In the paper by Pearlman
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size of a zone in the zone routing protocol (ZRP) for ad hoc MARIO GERLA, Guest Editor
networks and present performance evaluation figures of this University of California
routing protocol. Joa-Ng and Lu introduce the peer-to-peer Los Angeles, CA 90024 USA

two-level link state routing scheme, a hierarchical approach
to routing that does not require cluster heads. In the next
paper, Lin and Liu present a routing protocol that supports
QoS through end-to-end bandwidth calculation and bandwidth
reservation. Maltzt al. provide in their paper an analysis of

the effect of on-demand operation of routing protocols in an ad
hoc networking environment. The core-extraction distributed
ad hoc routing protocol that supports quality of service route

DaviD B. JoHNSON Guest Editor
Carnegie Mellon University
Pittsburgh, PA 15213-3891 USA

computation is introduced in the paper by Sivakuragal. In CHARLES E. PERKINS, Guest Editor
the next paper, McDonald and Znati present their framework Sun Microsystems Laboratories
for adaptive clustering that allows dynamic grouping of nodes Palo Alto, CA 94303-4900 USA

to use a distributed algorithm. The issue of QoS routing in ad
hoc networks is addressed in the paper by Chen and Nahrstedt.

Their approach is based on a scheme that selects a network MICHAEL B. PURSLEY, Guest Editor
path subject to some delay or bandwidth requirements. Finally, Clemson University,
a network management protocol for ad hoc networks based on Clemson, SC 29634-0915 USA

hierarchical clustering is discussed in the paper by GHeal.
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