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Fast Handover Flow Optimization and Performance Analysis of
Reactive FHCoP-B

R E AL
Abstract

Traditional fast handoff approaches for a single mobile node (MN) are
focused on the IETF Fast Mobile IPv6 (FMIPv6) protocol and its
extensions. Based on the received layer 2 (L2) signal strength of the MN,
FMIPv6 can predict whether the MN will hand over to a new network. If
the L2 signal strength falls below than a predefined threshold, L2 will
notify the layer 3 (L3) with an event to trigger MIPv6 handoff operations
before the old link breaks down. In this way, the MN can receive packets
as soon as possible, which in turn reduces the handoff latency. For
fulfilling rapid developments of the vehicular ad hoc network (VANET),
we need to support high-speed movement of a whole network, which
contains a group of MNs in a hierarchical structure, with network
mobility (NEMO) management protocols. Because traditional NEMO
protocols have to execute their complex procedures when the nested
NEMO hands over to a foreign network, they suffer from long handoff
latencies such that ongoing real-time services executed by MNs may be
interrupted during the handoff process, which in turn degrades quality of
services (QoS) of these applications. Hence, it is very important to reduce
the handoff latency of the NEMO protocol to maintain seamless real-time
and TCP-based services in the nested NEMO. In the last-year project, we
have proposed a cross-layer architecture to integrate L2 (802.11 and
802.16) handoff events into our L3 HCoP-B, which supports optimized
transmission routes for packets destined to MNs in the nested NEMO
efficiently, as the predictive Fast HCoP-B (FHCoP-B) scheme to fully
support the fast and seamless handoff of ongoing services in the nested
NEMO. By extending predictive FHCoP-B, this one-year project will
work on the following issues: 1. The support of 802.11 and 802.16 L2
protocols: With helps of L2 triggers in these two popular wireless
networks, the L3 HCoP-B protocol can enhance their capabilities for
reactive fast handoff over them. 2. Modification of the predictive
FHCoP-B as the reactive FHCoP-B: In the past three years, we have
proposed our HCoP-B schemes to achieve route optimization (RO) with
significantly reduced handoff latency and signaling overhead for packet



transmission in the nested NEMO. We have integrated HCoP-B with the
fast handoff mechanism incurred by L2 802.11 and 802.16 triggers as the
predictive FHCoP-B last year. With the predictive FHCoP-B, all MNs and
MRs of the whole nested NEMO during handoff can acquire their new
care-of addresses (CoA), perform duplicate address detections (DAD) for
these CoAs and execute global binding updates and return routability (RR)
to their home agents (HA) and correspondent nodes (CN) before the
nested NEMO has completed its association with the new L2 link. In this
way, the predictive FHCoP-B can further reduce its handoff latency
significantly. However, there are three cases that the predictive FHCoP-B
cannot complete its operations. The first two cases result from fast
movements of the NEMO and the last one is due to the wrong prediction
of destination network after handoff. Consequently, we will design
efficient corresponding reactive FHCoP-B flows to support fast and
seamless handoffs on these three cases. 3. Seamless handoff mechanisms
for the nested NEMO: During the handoff period of the nested NEMO,
all on-the-fly packets will be buffered at some related network nodes and
forwarded through them to the NEMO at its new location as fast as
possible. In this way, the proposed reactive FHCoP-B incurs no packet
losses and further achieves fast and seamless handoff for all ongoing
real-time and TCP-based applications. In this one-year project, we will
extend the predictive FHCoP-B as the reactive one to handle all fast
handoff scenarios and support seamless handoff of real-time and
TCP-based services for the nested NEMO. We will further analyze values
of several performance metrics, execute simulations and configure real
network environments for the reactive FHCoP-B during the project
duration.
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