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he need for integrated voice and wideband data communi-

cation services is ever growing in several fields of human

endeavor. The main goal of this special issue is to outline
the influence of this need in the area of wireless communica-
tions for publicsafety and emergency, aswell as networks and tech-
nologies for delivery of wideband services to rural communities.
The two topics have been largely investigated (see, e.g., [1-6,
references therein]) during the last two decades. The quality of
communications services offered by communications systems
for public safety applications, such as land mobile radio sys-
tems (LMRs), is generally lagging behind that of commercial
systems. Due to cost of radio coverage and trunking, the quali-
ty of the services offered by existing commercial mobile sys-
tems in rural areas, characterized by low densities of populations,
iswell below that offered by operators inurban and suburban areas.
Thus, current communications systems for rural areas provide basic
telephone services and are rarely suitable for effective data access.

The necessity of advanced communications services in pub-
licsafety operations hasled to the evolution of LMR systems toward
a new generation of professional mobile radio (PMR) and
standard communication systems. Presently, many of these
communication systems are based on terrestrial trunked radio
(TETRA) specifications. TETRA technology has gained wide
acceptance (especially in Europe), and is considered one of the
most mature and prominent technologies for the PMR and
even public access mobile radio (PAMR) markets. TETRA
specifications have been conceived to support the requirements
of publicsafety agencies, such aslaw enforcement, ambulance ser-
vices, civil emergency management/disaster recovery, fire services,
coast guard services, search and rescue services, and govern-
ment administration. Its specifications are constantly being evolved
by the European Telecommunications Standards Institute (ETSI),
and new features are being introduced to fulfill the growing
and ever more demanding public safety and disaster recovery
(PSDR) requirements.

Uptonow, PMR systemssuch as TETRA and modernbroadband
wireless systems have evolved independently. However, mobile broad-
band technology could greatly enhance and complement present
and future TETRA networks to better achieve the advanced ser-
vicesenvisionedin the next generation for PSDR communicationsys-
tems. Ingeneral, datarates required for emergency services provisioning
plus the demand for enhanced mobility, improved ad hoc func-
tionality, and international interoperability reach far beyond the scope
of current PSDR narrowband telecommunication systems and call
for mobile broadband enhancements that can arise from integra-
tionof TETR A with existing and future broadband technologies. Sev-
eral projects are undergoing to provide guidelines for solving
these problems by suggesting interoperability among different
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communication technologies and, possibly, enhanced functionali-
ties of public safety communication (PSC) systems.

An interesting question is how to architect networks for future
PSCsystems. Asalready pointed out, considering realisticintegrated
scenarios, PSC networks will be heterogeneous and comprise ter-
minals with different capabilities in terms of bandwidth and ser-
vices. These devices will also be able to locally manage the
spectrum and form ad hoc/mesh local area networks. Integration
of several communications technologies for PSC is not straight-
forward, and poses serious and interesting challenges at every
protocol layer of the network architecture, even accounting for
possible worldwide standardization, security, and reliability.
Starting from a review of the current status of the PMR technolo-
gies, one task of this special issue is to point out the current trend
of PMR systems, and their integration with existing third-generation
(3G) and future 4G wireless technologies for providing enhanced
communication services such as fast and effective access to
databases for retrieving audio, video, and geographical informa-
tion to improve efficiency and security of the personnel involved
in the emergency. In parallel, on the commercial side, broadband
access to communication services has become an established
global commodity required by a large percentage of the popula-
tion. Several countrieslook atsettingup broadband networks tosolve
the “digital divide.” Efforts to bring mass market broadband services
torural areas follow the initiative of the European Commission called
Bridging the Broadband Gap, which is intended to bring high-
speed broadband Internet to all Europeans and in particular to
the EU’s less developed areas. It is widely believed that introduc-
ing broadbandInternet connections to rural areas is a prerequi-
site for ebusiness, growth, and jobs throughout the economy. Wireless
digitalsubscriber line (WDSL) even for mobile users, based on World-
wide Interoperability for Microwave Access (WIMAX) and other
technologies such as rural wideband code-division multiple access
(R-WCDMA), which promises to extend the existing UMTS
solution to rural areas, can play a significant role in the broad-
band wireless access market.

Modern wideband wireless communications technologies
for broadband services should offer, at least:

* Mobile telephony

* Video telephony

» Basic data services, such as SMS and MMS

* Advanced data applications, including music downloads to a
mobile handset

* Mobile broadband targeting laptop users

* Fixed-wireless broadband (asymmetric DSL alternative)

* Mobile small-screen TV streaming

* Fixed PSTN-equivalent telephony

e Government, health and educational services
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Both R-WCDMA and WiMAX are promising solutions for the
provisioning of broadband services to rural areas since they can
easily incorporate all the technical solutions to improve the
link-budgets. In general, it is known that networks for rural
coverage atconvenient costs can be deployed from the integration
of more than one communication technologies such as satellite
and terrestrial. In this case the intelligent partitioning of ser-
vices among different technologies allows reduced deployment
costs and improved spectrum usage. Other alternatives, not
necessarilyindependent of the previous one, can be based on struc-
tured terrestrial networks adopting relatively cheap techniques for
enlarging the coverage area of a single base station offering
point-to-multipoint (PMP) service. These solutions include
relay stations and/or distributed (sub) networks organized in a
mesh orad hocthat are connected to abase station providing access
to a core network. In this case issues related to the capacity and
quality of service offered by relay and/or hybrid mesh-PMP
networks need to be solved in order to enhance the economic
feasibility of these solutions.

Thisissue combines an array of interesting articles that address
recentactivities in thisimportant and highly evolving field. In clos-
ing, the guest editors would like to acknowledge the many
experts in the field who participated in the reviewing process
for providing helpful suggestions to the authors on improving
the content and presentation of their articles.
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incumbents and innovators. Hopefully more discussion within
the technical community about how to quantify interference
expectations will be helpful to all involved.
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