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Abstract

When a catastrophic natural disaster strikes, an
organized and effective rescue operation is essential to
rescue those victims trapped under collapsed buildings
or landslides as well as to relief massive survivals who
lose their life support. However, social infrastructure
and communication systems were usually paralyzed by
many causes. The loss of social infrastructure and
communication systems made rescue and relief
operations extremely difficult costing many lives
unnecessarily. Unfortunately, little aid can access to the
stricken zones in the first 72 Golden Hours due to the
paralysis of transportation system such that the people
in the stricken zones must use poor local resources to
execute an inefficient disaster response operation. In
our previous research over the past decade, we found
that two major problems that disable many cell towers
were the loss of power and backhaul links with their
physically structure remained intact. This project is to

integrate our previous developed Contingency Cellular
Network (CCN) and LTE-Direct cellular phones to
construct a large capacity, low cost, easy to deploy and
easy to use contingency communication network. CCN
uses wireless links to connect disrupted cell towers to
form a temporary limited-capacity cellular phone
network. The cell phones that equipped with LTE-
Direct capability are able to communicate to each other
without the support of base stations and core network.
However, their communication capability is limited by
the loss of harmonic use of wireless spectrum and the
loss of mobility management support. Our system will
take advantage of both technologies to form a better
system. The cellular phones within the coverage of the
network can be reactivated in full capacity immediately
for the user of disaster response operation. There is no
need to stock large number of user terminals in advance
such that a large investment of user terminals can be
saved. Furthermore, this system make reuse of existing
cell towers so that the deployment cost can be
dramatically reduced. This system is light-weight such
that it can be easily delivered using helicopter or air
drop or even drones, thus can overcome the paralysis of
transportation system easily. It will be able to support a
large number of voluntary workers under catastrophic
natural disasters. Research issues include architecture
design, topology design, scheduling, bandwidth
allocation, admission policy design, system hardware
and software design, as well as autonomous
configuration, etc. Topology design, bandwidth
allocation, and scheduling problems have been studied
in previous years. This proposal aims to design a
battery-life aware distributed topology design for CCN
assisted Mission Critical Public Safety network such as
MCPTT (Mission Critical Push-to-Talk). We anticipate
a great benefit to the human beings if our system shall
be implemented and deployed.

Keywords: mobile communication,
communication, LTE-Direct.
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