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Design of a Cross-Layer Architecture with Integrated SIP, HCOP-B
and Layer 2 Fast Handoff for Nested Mobile Networks

R E AL
Abstract

As the rapid development of vehicular wireless networks (VANET), we
have to face the problem of how to manage the mobility of the nested
mobile network (NEMO), which contains a group of mobile nodes (MN)
In its hierarchical structure moving together in high speed, instead of the
mobility of a single MN. The NEMO must equip new network devices,
which are called mobile routers (MR), to forward packets from or to MNs
in the NEMO. Because traditional NEMO protocols, like the IETF
NEMO Basic Support (NBS), 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 SIP services executed
by MNs may be interrupted during the handoff process, which in turn
degrades quality of services (QoS) of these SIP applications. Hence, it is
very important to reduce the handoff latency of the NEMO protocol to
maintain ongoing SIP services in the nested NEMO. There have been
three kinds of researches for applying SIP on the MN or the NEMO. They
focused on proposing protocols of different layers: (1) integrated layer
two, i.e., L2, and layer three, i.e., L3, fast handoff protocol like Fast
MIPv6 (FMIPV6); (2) L3 network protocol for mobility like mobile 1Pv6
(MIPv6); (3) layer five, i.e., L5, SIP protocol. However, these individual
approaches only provide partial solutions for the nested NEMO handoff
and ignore problems beyond their scopes. In this project, we will provide
a total solution by proposing a novel cross-layer architecture to integrate
aforementioned three kinds of researches. In this way, we can fully
support the fast and seamless handoff of ongoing SIP services in the
nested NEMO. This cross-layer nested NEMO architecture integrates
related L2, L3 and L5 protocols in original TCP/IP protocol stack: (1) L2
802.11 and 802.16 protocols: With helps of L2 triggers in these two
popular wireless networks, L3 network protocols can enhance their
capabilities for fast handoff; (2) L3 HCoP-B and its BUT architecture: In
the past two 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. If



HCoP-B can integrate the fast handoff mechanism incurred by L2 802.11
and 802.16 triggers from the protocol like FMIPv6, all MNs and MRs of
the whole nested NEMO during handoff can acquire their new care-of
addresses and execute global binding updates with their home agents (HA)
and correspondent nodes (CN) before the nested NEMO has completed
its association with the new L2 link. In this way, HCoP-B can further
reduce its handoff latency and forward packets to the NEMO as fast as
possible. (3) L5 SIP mid-call mobility: We will first extend results of
related SIP researches on MNs and the single-layer NEMO to the nested
NEMO for reducing handoff latency and the number and corresponding
consumed network bandwidth of SIP control messages when handoff.
Furthermore, we have to consider how to support RO of SIP media data,
which is routed by L3 HCoP-B, at the same time. Hence, our cross-layer
scheme will integrate similar equipments, flows and data structures of L5
SIP and L3 HCoP-B such that both SIP control messages and media data
can relay to the destination in the nested NEMO through the optimal
route to achieve SIP seamless mid-call mobility when handoff. Planned
works of this two-year project are listed as follows: 1. In the first year of
this project, we will focus on integrate similar equipments, flows and data
structures of L5 SIP and L3 HCoP-B and then propose a cross-layer

scheme called as SIP+ HCoP-B for the nested NEMO handoff. 2. In the

second year of this project, we will propose our Fast SIP+HCoP-B
scheme by adopting the FMIPv6 fast handoff mechanism with L2 802.11
and 802.16 triggers on the integrated SIP + HCoP-B scheme of this

project. Consequently, this cross-layer Fast SIP +HCoP-B scheme fully

integrates L2 802.11/802.16, L3 HCoP-B and L5 SIP such that it provides
a total solution for supporting the fast and seamless mid-call mobility of
SIP services for the nested NEMO.
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