PCS Network Management

ince the development of AMPS in late 1960, mobile

network technologies have evolved from the first-gen-

eration analog systems to the second-generation digital

systems. Since late 1990, significant effort has been
devoted to the research and development of third-generation
personal communications services (PCS) systems. Two major
characteristics distinguish third-generation systems from sec-
ond-generation systems:

* Capacity: In second-generation systems narrowband radio
systems were considered, which are designed for voice appli-
cations. On the other hand, wideband radio systems are
investigated for third-generation mobile networks to offer
high bandwidth (e.g., 2 Mb/s) for data applications.

* Interoperability: Instead of focusing on one single standard,
a family of standards will be defined for third-generation sys-
tems. Thus, system integration and network interoperability
will be major tasks in third-generation systems.

The main theme of this Special Issue is PCS network man-
agement, which is devoted to management aspects of PCS data
application and network management platforms that may
evolve PCS from the second toward the third generation.
The Special Issue consists of five articles. In the first article,
Ryu et al. develop a system and network architecture to pro-
vide IP services in a low-tier system called Personal Access
Communications Services (PACS). The article shows how to
incorporate mobile IP protocol into the PACS handoff mecha-
nism to further achieve global IP mobility. Several features are
developed to seamlessly integrate PACS into the global Inter-
net and provide standard-conforming IP services with global
mobility. :

In the second article, Faggion and Hua address the issues of
integrating PCS systems with the fixed networks under the
intelligent network (IN) concept. The article demonstrates the
interworking capabilities of IN to integrate PCS systems (such
as GSM) into the public switched telephone network (PSTN)
on a general network management platform.

In the third article, Kaloxylos et al. describe how to inte-
grate an ATM backbone network with radio systems to sup-
port third-generation PCS networks. In the wireless ATM
architecture the article proposes a mobility management and
control framework, and describes implementations for handoff
and registration procedures. )

In the fourth article, Daoud investigates the network manage-
ment issues for universal broadband mobile telecommunications
systems (UBMTS). Based on Telecommunications Informa-
tion Networking Architecture (TINA) infrastructure, the article
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shows convergence of telecommunication and data communica-
tion networks based on the communications middleware con-
cept, which will provide universal connectivity between mobile
users and their applications. In the last article, Akyildiz et al.
offer an overview on PCS mobility management. This article
describes location management for existing cellular systems, and
the architecture of a future integrated wireless network. The
cell-based frequency reuse scheme is considered in this complex
scenario; global roaming and frequency spectrum planning are
addressed. The core of the article is devoted to a survey on the
state of the art of technology, standards, and research in the
areas of mobility management in the PLMN backbone, IP net-
works, ATM networks, and satellite networks.
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