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Abstract

In this memo, we summarize the two demonstrations of mobility tech-
nologies performed at the 1st IPv6 summit in Thailand. The first demon-
stration is a personal area network using a small mobile router, the other
demonstration is a transition mechanism that enables mobile hosts/routers
to operate the IPv4/IPv6 dual-stack mobility in both the IPv4 and the
IPv6 Internet.

1 Introduction

The Thailand IPv6 Forum has organized the First Thailand IPv6 Sum-
mit [1], an international seminar, in order to create public awareness about
the necessity of IPv6 technology.

At this summit, the WIDE Project [2] has demonstrated several appli-
cations of the IPv6 technology, in different areas, including IPv6 Mobility.
The Nautilus6 Project [3], which is part of WIDE, has prepared two IPv6
Network Mobility (NEMO) demonstrations to be presented to the public
during the Summit, on May 3rd and 4th 2006.

2 Demonstration Overview

We had two kinds of demonstrations, each is described briefly below.
Both demonstrations were set up with the open source mobility imple-
mentations; SHISA [4], a mobility stack for BSD Operating Systems and
NEPL [5], which is developped for the GNU/Linux Operating System. Us-
ing both implementations on different entities (Home Agent and Mobile
Router), we could also demonstrate the inter-operability of those imple-
mentations.

The first demonstration explained the basic principles of the NEMO
technology through the E-Bag. The E-Bag is a Personal Area Network (PAN)
that can be easily carried by people. It embeds a Mobile Router and sev-
eral IPv6 devices such as sensors, a PDA, etc. The Mobile Router runs
NEMO Basic Support [6] to ensure sessions continuity to all the nodes
in the network, while moving in the Internet topology. In this demon-
stration, the Mobile Router was multihomed and could hand over from
the Ethernet network to the the Wireless network. While on-the-move,



uninterrupted Voice-over-IPv6 calls could be done from the PDA in the
moving network to another PDA located in another Mobile Network. The
IPv6 sensors could also be queried remotly thanks to the MonNemo ap-
plication [7].

The second demonstration aimed at explaining the need of Dual Stack
Mobile IPv6 (DSMIPv6) [8]. As of today, the Internet network is mainly
composed of IPv4 networks, that limits the deployment of IPv6 mobility.
The use of DSMIPv6 on a Mobile Router allows the Mobile Network not
only to go through IPv4-only networks, but also to provide both IPv4
and IPv6 connectivity within the Mobile Network. With DSMIPv6, dual
stack (both IPv6 and IPv4) nodes can be used in the NEMO, which can
hand over from IPv6 networks to IPv4 networks and conversely. In the
demonstration, a multihomed Mobile Router was connected to an IPv4-
only network and to an IPv6-only network, and could hand over regularly
between both links. Both Voice-over-IPv4 and Voice-over-IPv6 could be
performed from the PDA in the NEMO to correspondent nodes located
outside the NEMO, without disruptions and independently from the IP
(v4 or v6) network that the Mobile Router was passing through.

3 Demonstration Topology

Figure 1 illustrates the topology of the demonstration network used at
the Summit.
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Figure 1: The network topology of the WIDE/Nautilus6 demonstration at the

First IPv6 Summit

in Thailand

One router (R) interconnects three physical IP subnets to create the
backbone network of the demonstration. Each network is used as a foreign
network for mobile routers. Foreign Link 1 is a dual stack network that



can be accessed by both an Ethernet and a wireless link. Foreign Link 2
only provides IPv4 connectivity and Foreign Link 3 provides only IPv6
connectivity. These two networks are used to demonstrate the DSMIPv6
function. Note that although Foreign Link 2 has a private IPv4 address
block, there is no relationship with the NAT mechanism. We just used
the address block as a substitution of the IPv4 global network. The home
network of the mobile routers is designed as a virtual dual-stack network
and located behind the home agent (HA) for mobile routers.

Two mobile routers are operated in the demonstration, one is MR1
that runs the SHISA mobility stack and the DSMIPv6 fnction. The other
is MR2 that runs the NEPL mobility stack. The MR1’s mobile net-
work is a dual-stack network and has two VoIP terminals, one is an IPv4
VoIP terminal (PDA-MNN-v4) and the other is an IPv6 VoIP termi-
nal (PDA-MNN1-v6). The MR2’s mobile network is an IPv6 only
network and has several IPv6 sensor nodes and an IPv6 VoIP terminal
(PDA-MNN2-v6).

There is one another IPv4 VoIP terminal (PDA-CN-v4) attached
to the Foreign Link 1. The VoIP connections are established between
PDA-MNN1-v6 and PDA-MNN2-v6, and also between PDA-MNN-
v4 and PDA-CN-v4.

The value of the IPv6 sensor nodes can be viewed on the MonNemo
application running on the router R.

MR1 moves between Foreign Link 2 and Foreign Link 3 while the
VoIP connections are maintained between PDA-MNN1-v6 and PDA-
MNN-v4. MR2 moves between Foreign Link 1 via the wireless ac-
cess point and Foreign Link 2, keeping the VolP connection of PDA-
MNNZ2-v6. The sensor nodes are always reachable to their usual IPv6
addresses thanks to the NEMO BS technology.

4 Summary

The demonstration worked well and we received many positive feedbacks
from the audience of the summit. However there are still many things
to improve for the technologies performed in this demonstration, espe-
cially for the DSMIPv6 specification. The current specification does not
provide any movement detection mechanism for IPv4, that is definitely
required in a real environment. Also, a home agent discovery mechanism
while a mobile node is in the IPv4 Internet has to be defined. We will
continue to work on both discussion of the specification at the IETF and
the implementation.
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Appendix

The following posters were presented at the summit to to explain the
demonstration at the summit.

Demonstration Network Topology
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l NEPL - NEMO Platform for Linux

NEPL is a NEMO Basic Support implementation for all Linux
Operating Systerns on 2.6 kernel. It is developped by Go-Core
Project at Helsinki University of Technology in cooperation with
Nautilus6 project, and was released for the first time In February
2005. NEPL Is based on MIPL2 (Maobile IPvé for Linux), and is
available on http//www.mobile-ipv6.org

NEPL currently supports Home Agent and Mobile Router, Implicit
and Explicit registration modes, DHAAD and Interface preference
mechanism. Extensions to NEPL, such as Mobile Netwark Prefix
Delegation or Multiple Care-of Addresses registration (on-geing),
are available on hitp/software.nautilus6.org

Note that NEPL is still a work in progress.

> SHISA - Mobility Stack for BSD

SHISA is a Mobile IPv6 and NEMO BS stack for
NetBSD, FreeBSD and OpenBSD. it is developed
within the WIDE Project and was released for the
first time in 2004. SHISA is based on KAME's
IPv6 stack and is available on
http://www.kame.net

SHISA currently supports Home Agent and Mobile Router,
Implicit and Explicit registration modes, DHAAD, Interface
preference mechanism, Multiple Care-of Addresses registration
and DSMIPVE.

Note that SHISA is still a work in progress.

Figure 2: The explanation of the

demonstration network topology




E-Bag: A Personal Area Network :
based on NEMO Basic Support. 2
The First Thailand IPv6 Summit, May 2nd to 4th
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.:' The Personal Area Network (PAN)

An IPvE PAN is a small IPv6 network made of sensors and communication devices.

It can connect to the Internet and ensures the session continuity for all the nodes in

the moving netwark by using NEMO Basic Support on the access router (called the
Mobile Router, MR).

Our PAN, the E-Bag, embeds:

- A Mobile Router running NEPL, a NEMO Basic Support implementation for
the GNU/Linux operating system,

- Two IPv6 sensors (Humidity/Temperature, Direction) that can be remotely
monitored using the MonNemao monitoring application,

- A Zaurus PDA, running the Voice-over-IPv6 software KPhone/Pive,

- A Power-over-Ethernet Hub that provides power ta the IPvB sensors.

Ethernet

The whole system can run on batteries and thus can move easily around the
demanstration booth.

t :

-Demonstration Scenario

The E-Bag's Mobile Router has two egress interfaces
connected to the Internet: Wireless LAN (WiFi) and Ethernet. A
priority Is assigned to each interface, Ethernet being the most
preferred interface. Thus, when the MR is connected to the
Ethernet network, all the traffic going out or coming in the PAN
uses the Ethemet interface.

If the MR disconnects from the Ethernet network, it automatically
performs a handover to the wireless network. The traffic is then
redirected to the WiFi interface. When the Ethernet cannectivity
Is recovered, the MR performs a handover back to the Ethernet
network, and the traffic is redirected again to the Ethernet
network.

All the handover procedures are transparent to the MNNs in the
NEMO, with a minimum impact on the connectivity offered to the
MNNs. While on the move, the PDA can have uninterrupted
phene call with the IPvE PDA located in the DSMIPvE NEMO,

E‘ Applications The E-Bicycie

We can imagine many applications of such PAN. For example, the
E-bike is a demonstration platform that aims to integrate all
available features around NEMO Basic Support on a bicycle:
Multihoming, AAA, etc.

A PAN is setup on a bicycle, and people can follow the
whereabouts of the cyclist thanks to the MonNemo monitoring
software and the Kphone/Pivé |IPv6 Phone.

e e — © More Information !

The Mautilus6 Consortium Home Page http://www.nautilus6.org/
The Nautilus6 Software Distribution Page http:/software.nautilus6.org/
The Nautilus6 Public Demonstration Page http://demo.nautilusé.org/
The WIDE Project Home Page http://www.wide.ad.jp/

Figure 3: The explanation of the E-Bag demonstration



Dual Stack Mobile IPv6
Supporting both IPv6 and IPv4 mobility
The First Thailand IPvé Summit, May 2nd to 4th, 2006
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p Dual Stack Mobile IPv6 (DSMIPv6)

The mobility support for Internet Protocol is getting more and more important. Recent rapid progress in communication
devices and small Internet devices will generate more demand for the maobility support.

At the IETF, Mobile IPv6 and NEMO Basic Support (NEMO BS) have been specified as the IETF standard mobility
support for IPv6. However, considering the current situation that we have to live with the IPv4 and IPv6 dual stack
Internet for a long time before we have completed the transition to all IPv6 world, we need to provide some support to
utilize the widely deployed IPv4 Internet.

DSMIPv6E provides the roaming function to Mobile IPv6 nodes to roam to IPv4 networks. Also, it provides IPv4
communication support for Mobile IPv6 nodes.

With DSMIPv6, we can use both IPv4 and IPv6 simultaneously on one node. We can use various kinds of existing
IPv4 applications on IPvB nodes. Also, we can attach to IPv4 access network using DSMIPvE and can move to
another IPv4 or IPv6 networks. The existing connections are kept thanks to Mobile IPvé function.

DSMIPvE will help deploying IPv6 mobility by providing IPv4 suppert and by praviding function to roam the IPv4 Internet.

1Pvé only node IPv4 anly node

Home Agent
with DBMIPVE extension

IPVE Internet ; _ IPv4 Internet

IPva/IPVE tunnel IPva#/IPv6 unnet
over IPve over IPvd

DSMIPv6 node can move
between |Pvd and IPvB access networks

]
DSMIPvE node

L Demonstration Scenario

In this event, we demonstrate the DSMIPv6 operation. The heme agent (HA} and
the mobile router (MR1) operated in the demonstration network support the DSMIPvE
extension.

There are two IPv6 nodes, one (PDA-MNN1-vE) in the dual stack mobile network
behind the MR1 and the other (PDA-MNN2-vB) is in the IPv6 mobile network behind
another mobile router. Also there are two IPv4 nodes, one (PDA-MNN-v4) in the dual

stack mobile network provided by the MR1, and the other (PDA-CN-v4) on the Foreign o i
Network 1. o =

All PDAs have an VolP software (KPhone/Piv6) extended to support both IPv4 and @~ -4 ERTE I
IPvE6 communications. We can call PDA-MNN2-v6 from PDA-MNN1-v6 using |IPvE KPhone/Pivé

and also we can call PDA-CN-v4 from PDA-MNN-v4 using IPv4. Since MR1 supports
DSMIPv6, MR1 can change its attachment point between the IPv4 only network and
the IPv6 only network keeping ongoing VoIP sessions.

[ | More Information e

The Nautilusé Consortium Home Page http:/fwww.nautilus6.org/
The Nautilusé Software Distribution Page http://software.nautilus6.org/
The WIDE Project Home Page http//www.wide.ad.jp/

Figure 4: The explanation of the DSMIPv6 demonstration
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