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Mobility functions for communication systems offer flexibility and
convenience to users and infrastructures for mobility support require
several types of functions. From the architectural viewpoint of a mobility
supported system, functions equipped in a centralized manner are easy to
install by operators to maintain and offer stereo—typical services. On the
other hand, functions equipped in a distributed manner have the potential
to provide users with better convenience and higher flexibility. From the
viewpoint of protocols in a mobility supported system, mere distributed
functions cause an increased complexity of management and hence
autonomously self-adaptive mechanisms are necessary to alleviate the
complexity to be feasible for communication networks in a large scale.
This self-adaptive approach produces a higher robustness for
environmentally—fluctuating situations than the centralized one. In
addition, in order to make these types of protocols work on practical
communication networks, investigation of actual and practical conditions
should be taken into account, such as feasibility in heterogeneous
wireless networks.

In Chapter 2, we proposed a function—distributed mobility architecture
called DisMob for the future Internet. Compared with conventional MIP
(Mobile IP) and its extensions, location update cost and packet delivery
cost were analyzed for a random walk mobility model. We showed that our
proposed function-distributed mobility method showed better performance by
cost analysis on a unified localized area in order to cope with overall
SMR environment at the same time.
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In Chapter 3, we proposed a novel mobility assisted firework routing
mechanism named Mobility Tolerant Firework Routing to improve packet
reachability and we evaluated it by simulations with the the random walk
mobility model. In addition, we proposed an extended MTFR to work in a
self-organizing manner. Simulation results showed that our MTFR and
extended MTFR achieved higher reachability than that generated by
conventional potenrial routing and simple MTFR, respectively. From the
above discussion, we confirmed that our method produces improved
reachability at the expense of a small additional transmission delay and
traffic overhead and we believe that our proposed method is feasible and
achieves higher reachability than standard flooding

In Chapter 4, we proposed two novel concepts of mobile network management
based on the extension of the attractor selection mechanism to achieve
energy saving from the viewpoint of route calculation and signaling cost.
First, we proposed a concept to select the most appropriate interfaces for
mobile nodes depending on instantaneous traffic volume. Second, a concept
to build the most appropriate management domains was proposed. This is
targeted to effectively reduce handover signaling cost. Finally
simulation results are introduced, which show that our proposed mechanism
is feasible with adaptability against changes of environmental conditions.
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