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Executive Summary  
 

Work Package 8 (WP8) has the goal of providing a wired/wireless IPv6 network infrastructure for 
both the research and clinical partners. The Deliverable describes the network infrastructure that 
has been put in place for the application trials in the 6WINIT project by the end of the first year of 
the project. It includes linkage to other network infrastructures made available to the project.  

The deliverable captures a snapshot of the current infrastructure deployment activities of the 
6WINIT partners as well as an update on infrastructure deployments that interconnect the single 
sites and provide wireless access to IPv6 network resources. 

The site-local infrastructure deployments function in many cases as application test-beds for the 
clinical partners and their applications, at the same time they are used for the development of new 
network applications and elements. In order to be useful, these test-beds have to provide a 
minimal set of functionality and network services. These must be documented and available to 
other interested parties in order to promote test and demonstration scenarios across multiple 
partners and test-sites.  

The options for wide-area networking between partners are manifold. Depending on requirements 
a set of choices is available to provide the necessary bandwidth and desired QoS characteristics.  

Architectural considerations have been left mainly to Deliverable D6 "Design of the 
Communications infrastructure".  

The deliverable is considered a working document. New versions of the document will be made 
available to the project partners as new infrastructure is put in place. This is especially true for 
developments in the Wireless-Packet-Switched Domain. Developments in this area are rapid and 
also in some cases contrary to common expectations. Therefore it is important to have this 
document as a reference point for all the project partners working on the infrastructure 
deployment.  
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1  INTRODUCTION 

The deliverable captures a snapshot of the current infrastructure deployment activities of the 
6WINIT partners as well as an update on infrastructure deployments that interconnect the single 
sites and provide wireless access to IPv6 network resources. It was never the aim of the 6WINIT 
project to build a “6WINIT Network”. Such a network would be largely terrestrial, and is the 
remit of many other projects – some co-funded by the EC. Some of the 6WINIT partners – e.g. 
BT, T-NOVA and NTT – do indeed have such networks. The University partners, and some of the 
research establishments, are linked to their National Research Networks (NRNs); these in turn are 
linked together via GEANT. Each of these have some versions of IPv6 service – albeit mostly 
tunnelled IPv6/IPv4. However some newer activities, including the 6NET and Euro6IX IST 
projects, and the BT and NTT native IPv6 networks, are providing even IPv6 WANs. The status 
of some of these activities is mentioned in Sections 4 and 5. Notwithstanding these activities, it is 
the remit of the 6WINIT project, under WP8, to put together enough facilities to allow the 
wireless pilots of WP4 and WP9 to be carried out.. 

It is in the above context, that this deliverable outlines the local and wireless facilities available to 
each partner, and the wider connectivity each has. While project-wide templates were provided, 
the responses are somewhat variable in style and detail; it did not seem worthwhile to harmonise 
these completely. Moreover, there is one vital factor missing in many of the descriptions – to what 
extent the network permit connections between the inside and outside of the site as a result of 
firewall policies. This is missing partly because there are often administrative decisions that are 
made for specific purposes, like putting specific machines outside a firewall for specific 
demonstrations, that are difficult to capture in this sort of Deliverable. 

Chapter 2 "Local Site Network Infrastructure" describes the partners local network infrastructure 
in detail. This includes a network diagram, lists of available equipment and configuration options 
used for each partner site – including their Local Area Networks (LANs). The aim of this chapter 
is to provide a detailed description of the site-local networks to ease the set-up and operation of 
advanced testing scenarios. In some cases, the local details presented even include their wide-area 
connectivity. 

Chapter 3 "Wireless Packet-Switched Network Resources" describes the state of the commercially 
available wireless access-networks operated by wireless operators and the necessary configuration 
options. A short outlook on advanced features is given.  

Chapter 4 "Interconnection between the national WANs" focuses on the available options to 
interconnect the local sites to a 6WINIT network. The actual choice depends very much on the 
requirements of the test- and demonstration scenarios. All the sites will be connected via the 
6Bone network at least and might make use of other networks as they become available. 

Chapter 5 "Connectivity of other IPv6 networks/projects" provides an overview of the activities of 
the international partners of the 6WINIT project and other projects and activities that might be of 
interest to the network sites of the project. 

This document will be updated as new information regarding available network infrastructure 
becomes available. 
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2 LOCAL SITE NETWORK INFRASTRUCTURE 

In this chapter the current state of 6WINIT network infrastructure is described at the local sites' 
points of view. 

2.1 6WIND local infrastructure 

An IPv6 test-bed is used in 6WIND premises in order to perform the tests involved in the 
European IPv6 projects like 6INIT, ANDROID and of course 6WINIT. The main elements are 
described below. 

2.1.1 Network Diagrams  

The following figure describes the global 6WIND IPv6 interconnection platform to the 6Bone: 
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Figure 1: 6WIND IPv6 platform  

The following figure focuses on the R&D part of the platform. This part includes the wireless 
LAN (WLAN) equipment that allows mobility and wireless trials: 
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Figure 2: 6WIND R&D Network with wireless testbed 

2.1.2 Network Description 

The 6Bone connection is provided by the French academic network RENATER 2. This 
connection is basically established through an ATM link that is described in details below. 

IPV6 ATM link 

The 6WIND IPv6 platform is physically connected to the French high-speed academic network 
RENATER 2 through a leased line. This line links the 6WIND site to the nearest RENATER 2 
Point of Presence that is located in Orsay near Paris. This leased line connects two ATM switches 
through an E1 link that operates at 2Mbps.  

The ATM switch that is the WAN access point of the 6WIND site is a ForeSystems ASX200BX. 
This holds E1 ports (WAN) and 155Mbps optical ports (LAN). Its main task is to handle the E1 
port (signalling…) and to switch open virtual circuits between this E1 port and one LAN optical 
port. 

This connection allows the 6WIND testbed platform to access the 6Bone via a native IPV6 link. 

A VC is permanently (PVC) opened on the E1 link: 

• 1Mbps bandwidth rate 

• with a Constant Bit Rate (CBR ATM service category) 

This PVC is extended to the platform border device; this is a 6WIND IP Edge Device 6231. In 
fact the 6231 model has an ATM port at 155Mbps. 
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This ATM IP Edge Device is the endpoint of the ATM PVC that links the 6WIND site to the 
6Bone. On the RENATER 2 side, the PVC ends at the RENATER NIO (Operators 
Interconnection Node) in Paris that is the IPv6 entry point to the 6Bone. 

It should be noticed that this link is IPv6 only. No IPv4 address is defined. So native IPv4 
connectivity with other partners' sites cannot be achieved. A tunnel that encapsulates IPv4 packets 
into IPv6 headers has been established between UCL and 6WIND. This tunnel enables IPv4 
connectivity between 6Wind and Android partners (and only them).  

IPV6 ISDN link 

Another IPv6 or IPv4 interconnection can be established over ISDN. This link allows 
communications between 6WIND and other partners. During the 6INIT project this link was used 
with T-Nova and IABG to establish an end-to-end native IPV6 network. 

2.1.3 List of Routers 

The following list shows the router used on this platform: 

• an ATM FORE System ASX200BX switch; 

• an ATM 6WIND IP Edge Device 6231; 

• a 6WIND IP Edge Device 6211 which acts as an IPv4/v6 firewall; 

• a Cisco 2503 with an IPv6 ISDN link; 

• some 6WIND IP Edge Device 6211 used in the R&D platform. 

2.1.4 Addressing Schemes 

6WIND has a delegation for the IPv6 prefix which is 3ffe:304:124::/48. 

It has obtained this 6Bone pTLA (pseudo Top Level Aggregator) prefix from the G6. 

Thus the IPv6 addressing plan of the platform uses this prefix. For instance, the DMZ has a prefix 
that is 3ffe:304:124:1950::/64. 

The R&D IPv6 platform is also configured with 3ffe:304:124::/48 prefixes. This platform is IPv4 
capable as well.  

Though the DMZ is IPv6 only, it can be easily enhanced with IPv4 support along with IPv6. 
Actually, hosts on the DMZ are dual stack but are configured with IPv6 parameters only.  

2.1.5 Network Services 

DNS service 

The 6WIND IPv4 ISP (Oléane) manages the DNS domain “6wind.com” and hosts the 6WIND 
IPv4 web site. It delegates “ipv6.6wind.com” to an official IPv4 DNS server located at the 
6WIND premises. This server runs the Bind8 software. It includes all the 6WIND AAAA records 
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for the hosts that are allowed to be accessible from the outside. This server responds to AAAA 
requests but can only be reached using IPv4.  

Another DNS server is located in the R&D platform. This IPv6 DNS server runs Bind 9.1.2 
software. It responds to local IPv6 DNS requests and acts as a relay to the official DNS server. 

IPv4/IPv6 Firewall 

The 6WIND IP Edge Device 6231 that is used at the 6WIND platform border does not act as a 
firewall. Instead, the IP Edge Device 6211 plays this role as depicted in Figure 2.  

Actually, other WAN links (for instance ISDN link) are configured on the global 6WIND IPv6 
platform so that security is managed and concentrated on a unique node. Thus the IP Edge Device 
6211 applies the needed IPv4/IPv6 firewall rules. 

IPv6 Web server 

The DMZ link is accessible from external networks, particularly from the 6Bone. This link 
implements IPv6 Web services. 

The 6WIND IPv6 web server is accessible with the following URL: http://www.ipv6.6wind.com 

The HTTP server is Apache 1.3.14+KAME, and Mozilla+ipv6 0.8.1_1 is used as a web client. 

IPv6 Mail 

An IPv6 Mail service is deployed on a server and several clients within the platform. Mail 
applications used are : 

• Mail client : Sylpheed 0.4.66 

• SMTP server : Sendmail 

/etc/mail/sendmail.cf  

DaemonPortOptions=Family=inet6, Addr=3ffe:304:124:1600::25:6 

DaemonPortOptions=Family=inet, Addr=10.16.0.6 

• POP server : Popper 2.53 

/etc/inetd.conf 

 pop3    stream  tcp6    nowait  root    /usr/local/libexec/popper       popper  
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2.2 BT local infrastructure  

[These details are Company Confidential] 
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2.3 IABG local infrastructure 

2.3.1 Network Diagram  

The following figure illustrates the network used for 6WINIT at IABG. 
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Figure 3: IABG Network Diagram 

This network consists of a fixed core network, surrounded by a varying number of different Local 
Area Networks, wired and wireless ones. These Local Area Network will be set up on demand 
depending on the requirements of tests and demonstrations done within the IABG local 
infrastructure.  The figure above only gives an example network structure from the Local Area 
Network perspective. 

2.3.2 Network Description 

It has to be stated that the figure above and the description below describe the local infrastructure 
of the IPv6 testbed at IABG. This does not mean that every component can or will be used in the 
6WINIT project. 

External Network Description 

Actually the following three external connections are in place: 
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• 6Bone access (prefix 3ffe:400:370::/48): This access is set up using a tunnel to the 
German 6Bone access provided by the University of Munster. This functionality is 
implemented in a Solaris8 workstation. 

• 6WINIT access: This access is set up using a native IPv6 over ISDN connection 
towards the German Telekom research centre T-Nova in Berlin. This functionality is 
implemented in a Cisco 3640 router with ISDN interfaces. 

Similar to the 6WINIT network access there is the principal possibility to set up a limited number 
of additional IPv6 over ISDN connections using Cisco 3640 or Cisco 3620 router with ISDN 
interfaces. 

If required, there is also the possibility of using a usual IPv4-based Internet access with a globally 
unique IPv4 address for tunnel establishment other than the 6Bone (e.g. 6to4, ...). 

Internal Network Description  

The core network at IABG can be surrounded by an arbitrary number of local area networks based 
on  

• wired Ethernet network provided by 10BASE-T and 100BASE-T hubs; or 

• wireless Ethernet networks according to the 802.11b standard provided by Orinoco 
WLAN products (PCMCIA silver cards and AP1000 access points). 

2.3.3 Peerings  

IABG has a connection to T-Nova as displayed above, but this cannot be regarded as a peering in 
the classical ISP sense. 

2.3.4 Addressing Schemes 

IABG uses for addressing its 6Bone address range 3ffe:400:370::/48. 

2.3.5 Network Services (DNS, NAT/PT, Tunnelbroker,…) 

IABG runs a BIND9 implementation on a Solaris8 workstation. This DNS implementation 
advertises the sub-domain ipv6.iabg.de. 

There is a limited NAT-PT implementation running on an Ericsson Telebit TBC 2000 router. 
Currently this version is not compliant with the NAT-PT standard RFC 2766. 

2.3.6 List of Hosts (Short Description – OS, function) 

IABG uses the following kind of hosts inside its testbed: 
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Work Stations 

The workstations used inside the IABG local infrastructure are one Ultra Sparc and two Sparc 20 
systems. All of these workstations are running the Solaris8 operating system. The Ultra Sparc is 
used as router and provides the 6Bone access. 

Personal computer 

The PCs inside the IABG local infrastructure, ranging from Pentium I 133 Mhz up to Pentium II 
266 MHz, are used either as host or router systems. The router systems are running the Linux 
operating system, kernel version 2.4.7, as provided currently by the SuSe 7.3 distribution. The 
host systems are running either Linux 2.4.7, Windows NT 4.0, Windows 2000 or Free BSD 4.3 
(stable).  

Laptops 

The laptop systems used inside the IABG local infrastructure range from Pentium II 400 Mhz up 
to Athlon at 1.4 GHz. They run either Linux 2.4.7, Windows NT 4.0 or Windows 2000 operating 
systems. 

PDAs 

The PDA systems used inside the IABG local infrastructure are Compaq iPAQ H3630 systems 
with a 200 MHz StrongArm processor, 16 MB ROM and 32 MB RAM. An iPAQ PCMCIA 
Expansion Pack for supporting PCMCIA cards is available. 

2.3.7 List of Routers 

IABG uses the following kind of router inside its testbed: 

• Cisco 3640 and 3620 router, equipped with Serial, Ethernet and ISDN interfaces 

• Ericsson-Telebit TBC 2000 router, equipped with Serial, Fast Ethernet and ATM 
STM1 interfaces 

• 6WIND Edge Device router, equipped with Ethernet interfaces 

• Furthermore IABG uses multi-interface PCs and Work Stations running Solaris8, 
Linux or Free BSD, as router systems. 

2.3.8 List of Gateways 

IABG uses the following kind of gateways inside its testbed: 

• IPSec gateways, running on Linux PCs with the FreeS/WAN stack 

2.3.9 List of components deployable for clinical applications and testbed 
applications 

In 6WINIT IABG investigates a potential deployment of the Road Warrior to secure some clinical 
applications run at UCL CHIME. 
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2.3.10 Testing capabilities 

IABG uses mainly some freely available tools for testing the network behaviour, such as: 

• Snoop, 

• Ethereal, or 

• Netperf. 
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2.4 T-Nova local infrastructure 

[These details are Company Confidential] 



Deliverable 11 Early Network Infrastructure V.1 6WINIT/0041 

 

 

 28-Feb-03 6WINIT – IPv6 Wireless Internet IniTiative Page 15 of 69

 

 

2.5 TELSCOM local infrastructure 

An IPv6 testbed in TELSCOM premises has both fixed, wireless LAN and GPRS connectivity. 
The testbed comprises 2 sites located in Bern and in Basel (MCLAB). The Basel site is connected 
to the Pan-European GEANT network, which has links to multiple potential collaborative partners 
including NGNLAB, in order to perform the tests involved in the European IPv6 projects like 
NGNLAB, Moebius, Torrent, and SQUINT and of course 6WINIT. The main elements are 
described as follows. 

 

2.5.1 Network Description 

The 6Bone connection is provided by the Swiss academic network SWITCH. This connection is 
basically established through an ATM link that is described in details below. 

The European level experiments are carried out using GEANT network. The preliminary 
experiments have been carried out between Telscom, Basel and Brussels.  

The network diagram below shows the connectivity for IPv6 in place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Connectivity for IPv6 
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2.5.2 The native IPv6 testbed:  

The experimental network used is shown in the following picture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: IPv6 Testbed 

There are five machines with dual stack, so that the same nodes can be used both for native IPv6, 
IPv4 or IPv6 and IPv4 interworking functions. In particular, Platone represents the v4/v6 gateway 
for the Internet. The configuration of the network is foreseen to support new functionality testing 
with different features of IPv6 such as QoS, security and interoperability. 

 

2.5.3 Mobile Network in Telscom and Basel testbed 

An IPv6-only mobile network is deployed at the Telscom and Basel testbeds. We are using 
Helsinki University’s mobile IPv6 stack implementation on our mobile hosts and home agents.  
The following diagram outlines the set-up: 
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Figure 6: Wireless Infrastructure at Telscom and Basel 

The mobile hosts are laptop computers. The home agents consist of a PC (running Redhat 7.2 
with a Linux 2.4.7 kernel) and a Orenico base station. Wireless access is achieved through 
802.11b.  The home agents will all be connected to Telscom’s network. 

The preliminary tests have been completed and now we are working with implementing some 
applications across the network and to see the performance. The QoS based on flowlabel has been 
also tested for the functionality.  In particular, basic interoperability tests between the mobile IPv6 
stack, and other Windows IPv6 stacks have been carried out. We have installed Linux (familiar 
distribution) on the system and we have had them running with the mobile IPv6 stack. 

With Basel and Telscom in Bern we have tested the handover and corresponding node 
functionality as well so far, and this was demonstrated during the 6WINIT meeting in January 
2002. 

2.5.4 IPv6 connectivity through Tunnelling 

To use the IPv6 protocol on the pre-existing network based on IPv4, we need to create a tunnel. A 
tunnel is a mechanism to let a generic packet be forwarded through different networks without 
being modified. Technically, the packet, entering another network (of a different type from the 
original one), is encapsulated inside the frame of the new network, forming its payload. So, the 
endpoints of a tunnel encapsulate a data packet into another one (possibly using a different 
protocol). Tunnelling is a powerful technique used in many different areas. 
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In the following picture we show how two IPv6 hosts are able to communicate with each other 
through the IPv4 network. 

 

Figure 7: IPv6 over IPv4 Tunnel 

Within the testbed, all applications (cited later) are tested using the direct, native IPv6 connection 
between Basel and Brussels, or with any host connected to 6Bone, through tunnelling. 

GPRS connectivity. 

We have used the GPRS connectivity provided from SUNRISE operator within Switzerland. 
However, testing outside Switzerland is not possible due to the lack of bilateral agreements so far. 

Wireless LAN Networking 

Both Telscom and Basel testbeds are equipped with 802.11b standard WLANs from Orenico 
supporting both IPv4 and IPv6 stream in the respective subnetworks. 

2.5.5 QoS implementation:  

DiffServ for IPv6  

The DiffServ network for IPv4 has been upgraded to support IPv6 in order to allow for QoS in 
native IPv6 networks as setup in this project. The network topology does not change the 
requirement includes to keep the Linux-based network as a powerful test environment for larger 
networks. 
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Use of Flow label 

The flow label in the IPv6 header is a special feature that is intended to deploy a QoS IntServ in 
the access (at the edge device level). TELSCOM worked on such an implementation, and is one 
of the very first companies to attempt to use this field for controlling the QoS. 

It is mainly directed to the user end system. In particular, the sending end system chooses the type 
of flow that is going to be forwarded, in terms of real-time performance (e.g. fast, slow). 
Depending on the type chosen, the software marks the flow label field with a number according to 
an association table in which the associations between the service and the flow label field are 
stored. In the normal instance, the use of flow label is meant only to monitor individual streams 
along the path end-to-end. However, in the TELSCOM implementation, the flow label field is 
used with a pseudo-random number in part of the field to identify the type of service (high, 
medium, low, etc.). The rest of the field is a random number. The three most significant bits are 
used to identify the type of flow; for instance, for a flow that requires a fast forwarding, the rest of 
the bits will be used to distinguish one flow from another. IPv6 nodes read this field, identify the 
type of the flow, search inside a table for the relative next hop, and forward the packets. Of course 
if the flow requires a real time performance then the next hop will be the one with the minimum 
delay. 

The internal network we are going to use as the testbed is shown here. 

In this network, the sending end point “Neptune” sends a flow with a particular flow label. The 
IPv6 router “Hercules” reads this field and, depending on the value written in this field, forwards 
the flow to the relative next hop to reach the destination. 

 

Figure 8:  Flow label based QoS test scenario 
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2.5.6 Voice over IPv6 application and QoS 

There are two VoIP implementations available: 

1. Robust Audio tool (RAT) 

2. SIP based VoIPv6 

VoIPv6  - Robust Audio Tool 

The program to write the label was tested using the VoIPv6 application developed at UCL. Voice 
over IP means that voice is transmitted over an IP network such as the Internet, rather than the 
familiar public switched telephone network (PSTN). This application was chosen because of its 
simplicity. Launching the flow label program, the label is written and then the VoIP application is 
called carrying the random label in its IPv6 packets. 

VoIPv6 : Session Initiated Protocol  

A more complex VoIPv6 application was developed at TELSCOM.. We have opted for a Session 
Initiated Protocol (SIP) based implementation, because it is a lightweight protocol. SIP has been 
designed by the Internet Engineering Task Force (IETF). SIP was developed by the Multiparty 
Multimedia Session Control (MMUSIC) working group. SIP is a lightweight protocol based on 
HTML. It was originally designed for multimedia conferencing on the Internet. 

SIP is rather independent of the environment and can be used with several protocols. In fact any 
datagram, or stream protocol that delivers a whole SIP request or response in full, can be used. 
Such protocols are UDP and TCP in the Internet. 

SIP does not require any reliable transport protocol and simple clients can be implemented using 
only UDP transport. However, it is recommended that servers should support both UDP and TCP. 
A TCP connection is opened only if a UDP connection cannot be established. Reliable transport is 
achieved by retransmitting requests every ½ second until a response is returned. The system 
works much like a three-way handshake. The use of application layer reliability has the advantage 
that the timers can be adjusted according to the requirements. 

Further the VoIP has been enhanced with Video as well and corresponds to the new application 
“Video and Voice over IP”. This has been tested and demonstrated during the 6WINIT meeting in 
Basel, recently. 

2.5.7 List of Routers 

The following list shows the router used on this platform: 

• CISCO 7200 with rich functions of  IPv4, IPv6 supporting QoS (Diffserv), MPLS 
and security  with multiple interfaces  (ATM, Ethernet, ISDN, ...) 

• 6WIND edge device (to be replaced by the new version) 

• LINUX routers  
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2.5.8 Addressing Schemes 

TELSCOM has obtained site IPv6 addresses both from BT and from SWITCH so that different 
peering experiments can be done. The addresses of TELSCOM network are identified in the 
diagrams shown before. 

2.5.9 Network Services 

DNS service 

The TELSCOM IPv4 ISP (Thenet) manages DNS domain “TELSCOM.com” and “Telscom.ch”. 
Telcom has 16 public addresses so that IPv6/IPv4 tunnelling experiments can be carried out 
independently. The company itself hosts TELSCOM IPv4 and web sites. It delegates 
“ipv6.TELSCOM.com” to an official IPv4 DNS server located at TELSCOM premises. This 
server runs a Bind8 software. It includes all the TELSCOM AAAA records for the hosts that are 
allowed to be accessible from the outside. This server responds to AAAA requests but can only be 
reached using IPv4.  

IPv4/IPv6 Firewall 

The TELSCOM linux gateways are enhanced with FREESWAN security package obtained from 
IABG, that is used at the TELSCOM platform border for IPv6 network as a firewall. The IPv4 
network has its own independent commercial firewall. 

Actually, other WAN links (leased line) are configured on the TELSCOM IPv6 platform so that 
security is managed and concentrated on a unique node.  

IPv6 Web server 

The IPv6 link is accessible from external networks, particularly from the 6Bone and native IPv6 
clients. This link implements IPv6 Web services. 

The TELSCOM IPv6 web server is accessible with the following URL: 
http://www.ipv6.TELSCOM.ch 

The http server is Apache 1.3.14+KAME, and Mozilla+ipv6 0.8.1_1 is used as a web client. 

2.5.10 Common IPv6 applications  

Telnet 

Technically, Telnet is a user command protocol, based on TCP/IP, for accessing remote 
computers logging on as user. With Telnet, one logs on as a normal user with whatever privileges 
one has been granted to the specific applications and data on that computer. 

FTP 

FTP (File Transfer Protocol), a standard Internet protocol, is the simplest way to exchange files 
between computers on the Internet. Like the HyperText Transfer Protocol (HTTP), which 
transfers displayable web pages and related files, and the Simple Mail Transfer Protocol (SMTP), 
which transfers e-mail, FTP is an application protocol that uses the Internet's TCP/IP protocols. It 
is commonly used to download programs and other files to one computer from other servers. 
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In particular for the IPv6 protocol, LFTP (version 2.3.0) was used. This is a sophisticated file 
transfer program. LFTP can handle six file access methods: ftp, ftps, http, https, hftp and file. 

Mail Transport agent (Sylpheed) 

Sylpheed is a mail transport agent that is IPv6 capable. The version configured is Sylpheed-
0.4.9.tar.gz.  

To check the mailbox, the command to run is: $ sylpheed, which results in a user-friendly 
interface very similar to Outlook Express for Windows. 

HTTP Client 

A web browser that is IPv6 capable, is Mozilla (ver 0.9 for Linux). 

To test if it worked with IPv6 protocol, we called the URL: http://www.IPv6forum.com  

This site was built with the feature that if a user uses the IPv4 backbone to open the site, he/she is 
not able to see the earth logo rotating. Another web site with a similar script to recognise the IP 
version is http://www.kame.com . 

HTTP Server  

A package that builds an IPv6 capable HTTP server is Apache . 

The IPv6 site implemented is at the address http://www.ipv6.telscom.ch  

"Quake" game (Client for WINDOWS) 

The Quake-Client binary file for Windows2000, named qw-client-win.exe, was downloaded from 
http://www.viagenie.qc.ca/en/ipv6/quake/ipv6-quake.shtml . 

To play “on-line” using the IPv6 protocol, one should type: 

connect quake.ipv6.viagenie.qc.ca  (the ipv6 address is 3ffe:b00:c18:1::666) 
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2.6 UCL-CS Local Infrastructure 

At UCL, a separate IPv6 network has been deployed to facilitate and understand the issues 
relating to the transition to IPv6.  A FreeBSD machine is used as a router to the experimental 
MICE network.  It also runs NAT/PT so that existing IPv4 servers can still be accessed.  Currently 
there is only one host on the network but we plan to expand this to include our racked PCs, some 
end user Solaris workstations and end user PCs.  Eventually we expect to run IPv6 services on the 
IPv6 only network as and when they become available.  Figure 12 shows the relationship between 
our fixed, wireless and IPv6 only networks and any external connections. 

Generally the IPv6 stacks that we focus on include the following: 

• Microsoft Research IPv6 Implementation (MSRIPv6) version4 for NT4  

• Microsoft IPv6 Technical Preview for Windows2000  

• IPv6 for Solaris 8  

• Kame Project for BSD 

• Linux v6 

The following include information on general IPv6 client applications that are part of our 
system. 

Mbone Tools 

IPv6 versions of the MBone Tools (NTE, RAT and VIC) are available for Windows, unix and the 
Thomson CSF Musica Stack (not publicly available).  IPv6 versions of WBD are currently 
available for Solaris and FreeBSD only. 

TAG (Application Level Gateway) 

TAG has many aspects that are IPv6 enabled, including: 

• RMI communication between client and server 

• HTTP downloading of proxylets 

• Joining of IPv6 multicast conferences via the Secure Conference Store (SCS) 

The Discovery and Routing proxylets have not been enabled because the latest code is not 
available.  Some problems may arise when an IPv6 EEP wishes to register with an IPv4 EEP and 
visa versa. 

Web Clients 

• Windows 2000 

Internet Explorer is updated to support IPv6 upon installation of the IPv6 
Preview Stack. 
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• Unix 

Netscape 6 (?) and Mozilla support IPv6 

w3m text browser 

Telnet/FTP/SSH Clients 

• Windows 2000 

IPv6 versions of Telnet, FTP and Ping are available as part of the IPv6 
Preview Stack 

• Unix 

IPv6 versions are supplied with all Unix IPv6 Stacks 

Linux, Solaris and FreeBSD versions of v6 openSSH are available 

Mail Clients 

• Unix 

Sylpted is a mail client for Unix and Windows that supports IPv6. 

MH/sendmail supports IPv6 although problems will occurs if the user 
directory is not local, i.e. mail stored on a Solaris File-store will require NFS. 

Corporate Time 

Corporate Time is a time management software package.  There is no 
indication that this software will be available for IPv6. 

Remote Viewing (VNC) 

A FreeBSD KAME patch is available for VNC server and client. 

Finger 

IPv6 versions of the client and server are supplied with all the Unix IPv6 
Stacks. 

IPv6 servers and the related services associated with these applications. 

Public Key Infrastructure 

The Entrust Public Key Infrastructure and all its basic components (Certification Authority, 
Registration Authority, Internal Database, Directory Server, and VPN Connector) do not have 
IPv6 support. They have informed us that they do not have any near term plans for migrating to 
IPv6. 
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The University of Murcia PKI currently has IPv6 support in its front-end (mainly based on Web 
Pages, Java Servlets and LDAP directory). The back end, which uses third-party Java packages 
are currently being tested in order to see if the whole infrastructure can be ported to IPv6. 

LDAP Services 

From version 2.0, OpenLdap (http://www.openldap.org/) is ported to IPv6. It seems to be the only 
existing directory with IPv6 support. 

NTP (Network Time Protocol) 

The first IPv6-only NTP primary server has been successfully experimented in September 2001 
by the Canadian company Viagenie. http://www.viagenie.qc.ca/en/ipv6/ntpv6/index.shtml 

Mail (POP/SMTP) 

Sendmail 8.10.0 comes with IPv6 capability and is supplied with Solaris8.  Earlier versions for 
FreeBSD can be patched. 

Name Servers (DNS) 

BIND 8 (with KAME patch) allows IPv6 DNS querying.  BIND 9 has support for IPv6 querying 
and has been built/tested the latest Solaris, BSD and Linux versions. 

Source Code Depository (CVS) 

The CVS server is currently running on "eucharisto", as Solaris 8 machine on the mice net.  
Access to the server is open to anyone and for this reason it should probably remain as an IPv4 
server.  Patches for the IPv6 server and client tools are available from http://cvsweb.pld.org.pl/. 

File System (NFS) 

NFS is not currently supported in Solaris8.  FreeBSD and Linux both have IPv6 NFS but this is of 
little use since all department file-stores are on Solaris machines. 

Web Servers 

Apache has IPv6 patches for Windows and Unix platforms. 

Printer (LPD)  

LPD/R have been ported to IPv6 for Solaris8, KAME and Linux platforms. 

News Servers (NNTP)  

INN Server has KAME IPv6 patches 

IPv6 public news servers: news6.edisontel.com/119 

Network Information Service (NIS)  

Support for IPv6 in Solaris 8 
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DHCP  

With normal IPv6 stateless auto-configuration, hosts can automatically configure their IPv6 
address and discover the router without using DHCP.  KAME has a DHCPv6. Inria and Compaq 
are working on IPv6 implementations of DHCP.  The Inria code can be downloaded from 
ftp://ftp.inria.fr/network/ipv6/dhcpv6/. 

Disc Quota (Quotad) and Message Notification (Walld) 

Relies on a IPv6 NFS 
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2.6.1 Network Diagram  
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Figure 9: UCL-CS Network Configuration 
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2.6.2 Network Description 

Our network is designed to provide services to the Computer Science department at UCL. It is 
distributed throughout the building with most of the servers in basement. Generally the network is 
accessed via Ethernet or waveLAN. 

External Network Description 

There are links to the 6Bone, BT, Learnet, Southampton and CRL in Japan. The link to Japan is 
an IPv6 link, which is being used for various IPv6 testing related to audio and video conferencing. 
We also have tunnels set-up between UCL-CS and Lancaster and the University of Murcia in 
Spain. There is also a direct link to Renater and a 6Bone peering to ETRI.  

 

Internal Network Description 

An IPv6-only mobile network is being set-up at UCL-CS. As shown in Figure 12 above, it is 
intended to have three coverage areas at various parts of the building. We are using Helsinki 
University’s mobile IPv6 stack implementation on our mobile hosts and home agents.  The 
following diagram outlines the intended set-up: 

Figure 10: Wireless Infrastructure at UCL-CS 

The mobile hosts are laptops or Compaq iPAQs. The home agents consist of a PC (running 
Redhat 7.2 with a Linux 2.4.7 kernel) and a Lucent base station. Wireless access is achieved 
through 802.11.  The home agents will all be connected to UCL’s MICE network. 
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To date we have configured a single home agent, and have performed basic testing in a single 
coverage area to ensure that the mobile IP stack behaves as expected.  In particular, we performed 
basic interoperability tests between the mobile IPv6 stack, and other IPv6 stacks (on Solaris, 
Linux, FreeBSD, Windows).  We have also tested a set of applications with the mobile IPv6 
stack.  We were concerned with the standard tools such as ping6, ftp6 as well as UCL’s IPv6 
Mbone tools. We have installed Linux (familiar distribution) on the Compaq iPAQs and we have 
had them running with the mobile IPv6 stack. 

Further work will include setting up the next two coverage areas.  The home agents will be mirror 
images of our first one.  The base stations will all use the same frequency, but each router will 
have a different network prefix to enable handover testing. The routers will then act as Foreign 
Agents (FA) to any node that belongs to a different coverage area. 

We also plan to configure and test the corresponding nodes (CN) within this network and analyse 
its behaviour. 

Once the three coverage areas have been set up we plan to test the behaviour of applications as 
they move between two different coverage areas.  Once again, we will test the behaviour of a 
heterogeneous set of applications. 

2.6.3 Peerings  

UCL has several peerings. All of them are shown in the diagram above. 

2.7 UMM and Partner Local Infrastructure 

 
Figure 11:  UCL Peerings 

 



Deliverable 11 Early Network Infrastructure V.1 6WINIT/0041 

 

 

 28-Feb-03 6WINIT – IPv6 Wireless Internet IniTiative Page 30 of 69

 

Description of Cluster Networks 

The establishment of IPv6 network infrastructure began with obtaining an address pool from the 
ICM. For our purposes, a pool of temporary addresses has been assigned 
(3ffe:8010:57::/48 or 3ffe:8010:0057:0000:0000:0000:0000:0000/48). 
In effect, the participating institutions from Kraków (UMM, JPII) gained an access to the 6Bone. 
What is also important, a target address pool has also been obtained and they are being introduced 
instead of the currently used test ones.  

In order to get access to the 6Bone, it was necessary to set up a tunnelling connection for IPv6 
traffic between ICM and UMM (cf. Figure 12). The necessity of tunnelling the IPv6 traffic results 
from the fact that none of the routers located between ICM and UMM supports IPv6 routing. The 
following table contains some tunnel configuration details. The tunnel allows forwarding the IPv6 
traffic to ICM and hence to whole Polish 6Bone network. Moreover, thanks to the existing IPv6 
connections between ICM and world's 6Bone network, there are IPv6 links from DSRG to world's 
6Bone network. Figure 12 is a diagram of the most important connections. 

 

Table 1 The UMM <-> ICM configuration details. 

 UMM ICM 

IPv4 
addresses 

149.156.97.58/24 193.216.28.246/24

IPv6 
addresses 

3ffe:8010:57::1/126 3ffe:8010:57::2/126

Encapsulation SIT

Time To Live 64

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: 6Bone connections in Poland 
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Description of Partner networks 

The UMM and JPII networks are also based on tunnels (see Figure 14). Currently, there are 
connections between UMM’s Institute of Computer Science, ACC Cyfronet and JPII hospital. 
The wireless IPv6 traffic does not need to be tunnelled, because the wireless LAN access point is 
running the IPv6 protocol stack. If the traffic is to be transmitted outside single access point’s 
catchment area, an IPv6 �� IPv4 translators will be employed on both sides. It enables co-
operation between devices running different protocol stacks.  

UMM’s routers are running experimental Cisco IOS 12.2 software, which partially supports IPv6. 
Until the operating system’s final release they will not be used in external communication, but are 
a part of internal testing environment. These routers will be used for experiments with integration 
of wired and wireless parts of IPv6 network in Kraków. 

An activity to provide direct IPv6 communication between UMM and the JPII Hospital over a 
dedicated ATM PVC has been started. This would make it possible to drop IPv6 tunnelling over 
IPv4 in communication between IPv6 networks at UMM and at the JPII Hospital. The work in co-
operation with PCCS in Poznań, where the GEANT node in Poland is placed, has been started to 
establish a direct IPv6 connection from Krakow to 6-Bone. This link will support the exiting 
connection to 6-Bone via Warsaw. 

 

Table 2. Basic UMM local network configuration parameters. 

IPv6 network address 3ffe:8010:57:37::/64

Default gateway 3ffe:8010:57:37::40/64

Broadcasted prefix (autoconfiguration) 3ffe:8010:57:37::/64

The complete addressing scheme is available at: http://azalea.ics.agh.edu.pl/projects/6winit 
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Figure 13: UMM and JP2 IPv6 connections. 

Wireless network configuration 

The Institute of Computer Science (UMM) has developed an environment designed mainly for 
development and testing purposes, employing three wireless technologies: 

• Cisco AiroNet, which is used for LAN connectivity, 

• GPRS, which has been used for connections with local GSM operator, 

• Bluetooth technology for short-range connections. 

This environment has already been tested with some non-clinical applications, such as remote 
(via Bluetooth) dialling the GPRS operator’s access number, successful connections between the 
Ericsson’s R520m mobile phone and a laptop computer and connection between two laptops and 
a workstation. Moreover, some multimedia streaming applications based on Bluetooth have 
already been tested on a LAN (conclusions are contained in a separate report). 

From the hardware point of view, UMM is equipped with: 

• Digianswer’s Bluetooth PC cards; 

• Ericsson’s R520m mobile phones; 
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• three Cisco’s Aironet access points and sixteen PC cards; 

• IPAQ and Palm handhelds. 

The described equipment makes it possible to create an environment for testing mobile 
applications in a simulated WAN environment.  

In the near future the test equipment will include also: 

• Bluetooth cards for Compaq’s IPAQ handhelds, 

• GPRS SIM cards. 

 

Polkomtel IP Sec

Nokia
WAP Server  

Figure 14: The IP Sec connection between UMM and local GPRS provider 

The wireless LAN infrastructure has finally been established at UMM. Three WLAN 802.11b 
access points have been installed, and ten laptop computers have been equipped with PCMCIA 
802.11b network adapter cards. This substantially expands the already exploited ad-hoc network 
build of six iPAQ computers also equipped with 802.11b network adapters.  

UMM currently uses the HUT implementation of an IPv6 stack and the MIPL implementation of 
Mobile IPv6 in early experiments. 
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2.8  UoS local infrastructure  

2.8.1 Network Diagram   

The UoS network topology for 6WINIT can be summarised as follows.  The internal IPv6 
network clouds represent individual IPv6 subnets with /64 prefixes, with all hosts using stateless 
autoconfiguration to gain global IPv6 addresses.  Note end systems are not shown (approximately 
75 systems are IPv6-enabled through this network, up to ten are being used directly on 6WINIT, 
some exclusively). 
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Figure 15: IPv6 testbed network at UoS 
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2.8.2 Network Description 

The internal UoS IPv6 testbed network as used for 6WINIT is heavily based on the FreeBSD 
router platform (currently version 4.4 of FreeBSD), running on Transtec 1U-profile rack-mount 
PCs with at least 1GHz processors and 128MB RAM.  A hierarchy of routers is used as illustrated 
in Figure 15. We have operated routing both statically and also using the Zebra routing daemon 
(see http://www.zebra.org).  Zebra’s IPv6 functionality has improved considerably in recent 
months (v0.92), and has support through externally provided patches (which are being integrated 
with the main code) for fine-tuning many parameters, such as the lifetime of router advertisements 
(which is important when considering mobile devices). 

Figure 15. shows the logical nature of (the relevant part of) the network. In practice IPv6 traffic is 
carried over the existing Alcatel Omnicore/switch network in parallel with the IPv4 traffic, using 
protocol-based VLAN methods.  This means that for certain parts of the network we can carry and 
route IPv4 and IPv6, for other parts (e.g. including the "Summer V6" subnet above) we carry 
IPv6-only traffic.  We feel it is vitally important to conduct experiments at least in part in IPv6-
only environments, to gain practical experience of which components are still required to operate 
a full IPv6-only network. 

The FreeBSD routers each have one additional quad Fast Ethernet adapter (DEC-570) which 
allow four internal subnets to be fed from each externally-facing interface on the PC’s regular 
Fast Ethernet port.  The current configuration allows twelve IPv6 subnets (links) to be offered for 
test purposes. 

External Network Description 

External network connectivity is provided via an Ericsson Telebit TBC2000 router, which at the 
initial stage of the project was configured with a 2Mbit/s IPv6-only ATM PVC directly to fellow 
UK 6WINIT partner UCL, using a static route for traffic.  The router also carries IPv6-only traffic 
on a 512Kbit/s ATM PVC to the GÉANT TF-NGN network (from which the primary IPv6 
address block of 3ffe:803c:80::/48 used at UoS is taken). 

The withdrawal of ATM from the UK academic network (JANET) may mean that 6WINIT 
connectivity may have to revert to an alternative technology (initially a plain IPv6-in-IPv4 tunnel) 
for some duration. 

UoS still maintains an IPv6-only X.21 connection to UUNet UK (in London) at a data rate of 
64Kbit/s and with an allocated prefix of 3ffe:1108:0800::/40. 

UoS is also arranging connectivity (as an IPv6-in-IPv4) tunnel to the UKERNA IPv6 network 
operated by the JANET NOSC, which will offer addressing in the 2001:0630::/35 JANET 
SubTLA space (currently a site prefix of 2001:0630:1fff::/48 for UoS in the UKERNA Bermuda 
project trials).  We expect the UKERNA network to establish peerings with Internet 2, WIDE, 
ETRI and other high-profile overseas IPv6 networks. 

Internal Network Description 

The wireless LAN (WLAN) component of the testbed is provided via Orinoco AP1000 wireless 
access points (APs).  These are link-layer devices that can forward IPv6 data from a wired IPv6 
subnet (a /64 network) to/from wireless-attached devices, using the 802.11b protocol.  Mobile 
nodes (we are using FreeBSD 4.4 and Windows 2000 laptops and the Compaq iPAQ with 
Familiar Linux) use Orinoco Silver PCMCIA adaptors to communicate with the APs.  For a 
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mobile node to move from one IPv6 subnet to another, two APs must be deployed in separate 
IPv6 subnets (as shown in Figure 15), the mobile node should be configured to use one preset 
wireless network name (SSID), and the APs should both be configured with that same SSID.  The 
latter property will allow the wireless driver to bind to the AP with the strongest signal, which 
may be one in a different IPv6 subnet.  In such a case, the mobile device can autoconfigure a new 
IPv6 address with the new prefix as part of the mobility process. 

An alternative WLAN deployment would see all APs deployed in a single IPv6 subnet, in which 
case connectivity for mobile devices would be maintained so long as they remain in AP network 
coverage, but no mobility mechanisms would be required.   The mobile-supporting case is clearly 
more interesting from a study viewpoint, but both modes (in the scope of, say, a small building) 
should be considered.   The ad-hoc "hotspot" model fits the "networking where you are" model, 
the mobile IP model fits the "networking on the move" model, where the geography of the 
movement means you will transit IPv6 subnets. 

The IPv6 hosts used internally include: 

• Windows 2000 SP1, SP2 and XP 

• FreeBSD 3.4, 4.3 and 4.4 

• Linux RedHat 7.1, SuSE 7.1 and SuSE7.2 

• Solaris 8 and Solaris 9 (public beta) 

We are also (re-)adding a Tru64 (Compaq/DEC) host to the testbed.  For IPv6-only operation, 
FreeBSD, followed by SuSE Linux, provide the best environment, through their wide range of 
out-of-the-box Ipv6-enabled applications and services. 

2.8.3 Peerings  

The external link to the TF-NGN network (GTPv6) is running BGPv4+ on the TBC2000, using 
AS 3172. 

However, the IPv6 link to UCL is static.  The relevant configuration lines in the TBC2000 router 
for UCL are as follows: 

atm pvc -aal5 7:60 -atm 8:60/60 -pcr 4830 -scr 4830 

... 

ip access UCL -local 2001:630::1 -peer 2001:630::5 

ip atunnel -vci 60 

ip route 2001:618::/35 -nexthop 2001:630::5 1 

ip route 2001:630:1ffd::/48 -nexthop 2001:630::5 1 

ip route 3ffe:2101:7:4::/64 -nexthop 2001:630::5 1 
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This assumes UCL hosts using UKERNA’s JANET SubTLA.  The choice of appropriate 
addressing for the 6WINIt connectivity is currently under review (the router address at UCL is 
currently in JANET address space; this may change). 

The link to UCL also allows connectivity onwards to BT Exact, for which we have the additional 
entries above to the BT Exact IPv6 address space. 

2.8.4 Addressing Schemes 

LAN 
 

IPv4 Network 
Address 

IPv6 Address 
(range) 

Subnetting Note 
Domain name 

IAM, 
PDC, UG, 
Summer, 
Winter 

Winter is IPv6-
only 

3ffe:803c:0800::/48 One /64 prefix per 
subnet/LAN. 

Primary addressing, see diagram

  2001:0630:1fff::/48  From Bermuda project (JANET 
SubTLA) 

  3ffe:1108:0800::/40  UUNet link prefix 

 

2.8.5 Network Services  

Device Name 
(Network) 

Services   Note 

Marvin (router) NAT-PT, tunnel 
server 

  Dual-stack 

Summer1 (Winter) Web server (Apache 
2.0.16 and PHP 
4.0.6), tunnel 
requests 

DNS (BIND9.2), 
with reverse lookups 
for 3ffe:803c::/34 

  Dual-stack 

Adrastea (Summer) DNS (BIND 9.2)   IPv6-only 

Sky (Summer) SMTP (Exim 3.3)   IPv6-only, migrating 
SMTP to sendmail 

Europa (Winter) 6to4 relay   Dual-stack 

Pandora (Summer) OpenLDAP 2.0.11 
(used for tunnel 
broker) 

  IPv6-only 

Wurlitzer (IAM) Multicast MP3 and 
video/audio jukebox

  Dual-stack 

Delphi (Winter) Test system   Dual-stack 
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2.8.6 List of Hosts  

Name/Desc Operating 
System 

Type, 
version 

function note 
(eg. Architecture, Processor, Clock 
speed) 

PC/laptop Win2000 Professional, 
SP2 

Mobile device Pentium III 

PC/laptop FreeBSD4.4  Mobile device Pentium II 

4 x iPAQ Familiar 
Linux 

Compaq 
PDA 

Mobile device 2x32MB, 2x64MB 

Bart FreeBSD/ 
Windows 
2000 

Professional, 
SP2 

Home agent 1GHz, 128MB 

Pandora SuSE Linux  V7.1 LDAP server 1GHz, 128MB 

Sky FreeBSD V4.4 Mail server 1GHz, 128MB 

Adrastea Solaris 8  DNS server Ultra 10 

Summer1 RedHat 
Linux 

V7.1 DNS secondary, 
Web server 

1GHz, 128MB 

Europa FreeBSD V4.4 6to4 relay 1GHz, 128MB 

Wurlitzer FreeBSD  V4.3 MP3/video server 1GHz, 128MB 

Delphi Solaris 9 Public beta Various tests Ultra 5 

 

2.8.7 List of Routers 

 

Name 
 

Manu-
facture
r 

Type operating 
system 
version 

interface 
No 
refer to 
links like 
eg R2-L3 

kind of interface note 

zaphod, 
trillian, 
dent, 
marvin 

Transtec 
PC 

1U-
profile 

FreeBSD
4.4 

 1 x Fast Ethernet, 
1 x quad Fast 
Ethernet 

Internal routing 

tbit Ericsson 
Telebit  

TBC2000   1 x Fast Ethernet, 
4 x Fast Ethernet, 
1 x ATM 

External routing 
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2.8.8 List of Gateways 

 

No. 
(refer 
to 
diagra
m) 

Operatin
g System 

Type, 
version 

gateway 
function 

interface No 

refer to links of 
your diagram 

kind of 
interface 

note 

eg stack 

 --     Not applicable 

 

2.8.9 List of components deployable for clinical applications and testbed 
applications 

Component involved 
Device 
No. 
 

involved clinical 
application / at 
site 

involved testbed 
application / at site 

note 

Orinoco 
AP1000 

AP -- Yes Wireless 802.11b access point 

 

2.8.10 Testing capabilities 

For monitoring the IPv6 data on the wire a variety of network snooping tools can be used, e.g. 
Ethereal on a PC (see http://www.ethereal.com), tcpdump on FreeBSD/Linux, or snoop on 
Solaris. 

For network monitoring purposes we are deploying a variety of tools, e.g. the trout6 tool 
developed within the TF-NGN IPv6 Working Group; this tool plots round trip times and hop 
counts between IPv4 and IPv6  
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2.9 VTT local infrastructure 

This chapter describes local infrastructure at VTT (Technical Research Centre of Finland). The 
infrastructure consists of a fixed and wireless test network that is both physically and logically 
separate from the operational LAN. 

2.9.1 Network Diagram  

(L2...L65536)

R1T1

6bone

L1

A1

M2

M1
M1

E2

G1

Internet
(v4)

E1

G2

A2

T2

A3...A4

T3
T5

T4

 
Figure 16 VTT network diagram 

The diagram describes our existing LAN (L1) and provision for more advanced test setups 
(L2...L65536). 

2.9.2 Network Description 

External Network Description 

VTT's test network is connected to 6Bone (E2-G2) through Finnish University Network (Funet). 
The connection is implemented as a 155 Mbps ATM PVC. Funet's 2.5 Gbps backbone is 
connected to Nordic research network (NORDUnet) via a 2.5 Gbps link. Finally, NORDUnet is 
connected to European research network GÉANT via 10 Gbps links. Funet is a participant in 6net 
project so we may expect native IPv6 connectivity to some of the 6WINIT partners in the future 
(exact dates are not currently known). 

http://www.funet.fi/ and http://www.nordu.net/  
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Internal Network Description 

VTT's fixed LAN (L1) is a switched 100 Mbps Ethernet. WLAN 802.11b network is based on 
Symbol and Orinoco accesspoints and Symbol Spectrum24 and Lucent/Orinoco bronze and silver 
cards. 

2.9.3 Peerings  

2.9.4 Addressing Schemes 

VTT is currently using 6Bone addresses as described in the table below. On the other hand there 
is an ongoing process in Funet of switching to production addresses, so addressing is likely to 
change in 2002. 

 

LAN No. 
 

IPv4 Network 
Address 

IPv6 Address 
(range) 

Subnetting Note 
 

L1... 193.166.161. 3ffe:2620:4::/48 Currently only 
3ffe:2620:4:0::/64 is 
used. Others leave a 
provision for 
MobileIP tests as well 
as setting up networks 
e.g. for home 
environment 
application. 

Domain name: willab.fi 

 

2.9.5 Network Services 

Device No. Services   Note 

T1 DNS    

 

2.9.6 List of Hosts 

No. Operating 
System 

Type, 
version 

Function Note 
 

T1 Solaris 8 DNS  

T2 Linux  2.2, Red Hat 
6 

web server, sw 
development 

Dual PII, 2*550 MHz 

T3 Win2000 MSR IPv6 
stack 

workstation PII, 500 MHz 

T4 uClinux 2.4 weather station 2 Microcontroller chips (one for 
production, 1 for development) 

T5 Linux 2.2 embedded server Several embedded 486 boards 
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M1 Linux 2.4, Redhat 7  4 Laptops, 233-300MHz 

M2 Linux Familiar 0.5  3 PDAs, iPAQ 

 

2.9.7 List of Routers 

No. 
 

Manu-
facturer 

Type operating 
system 
version 

interface 
No 

kind of interface note 

       

 

2.9.8 List of Gateways 

No. 
 

Operating 
System 

Type, 
version 

gateway 
function 

interface No kind of 
interface 

note 

G1 Solaris 8 IPv4 router, 
firewall 

G1-L1   

G2 Solaris 8 IPv6 router, 
firewall 

G2-L2   

 

2.9.9 List of components deployable for clinical applications and testbed 
applications 

Component involved 
Device 
No. 

involved clinical 
application / at 
site 

involved testbed 
application / at site 

note 
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3 WIRELESS PACKET-SWITCHED NETWORK RESOURCES 

3.1 GPRS 

GPRS network access has become available throughout Europe in 2001. Handset manufacturers 
have finally provided the user equipment necessary to enable widespread GPRS access. However 
Handsets and Network configuration is usually tailored to the scenario of information browsing 
via WAP. Networks and equipment have asymmetric bandwidth characteristics, favouring the 
download side of the link. Some network operators have opted to implement private IPv4 address-
space and therefore make the introduction of IPv6 tunnelling in such networks almost impossible. 

3.1.1 Network offered by T-Mobile 

The GPRS Net of T-Mobil support at the moment four time slots for downlink and two timeslots 
for the uplink. This depends on the actual terminal equipment. In the case of future devices with 
more channels for the uplink it should be possible to use them.  

T-Mobil uses CS2 (code scheme 2). This means a gross data throughput of 13.4 kbit/s for each 
timeslot. 

Certain protocols are blocked by the network provider for security and performance reasons. 
PING and FTP are not supported, however TRACEROUTE works also under GPRS. Typical 
Roundtrip Delays are in the range of 700 ms. 

It is possible to use GPRS as an ordinary subscriber at no extra cost. The price per Megabyte is 
then quite high at about 28 €. By subscription to a specific tariff with fixed monthly payments it 
can be lowered to about 4 €. 

Normally a device gets a new IP address by dynamic configuration at creation of a new PDP 
context. Static IP address can be put from a technical point of view into practice. T-Mobile 
currently only supports dynamic IP addresses for a mobile devices. The reasons are that the 
support nodes can be configured to support either static or dynamic address. In the GPRS network 
of T-Mobile the GSNs are configured to provide dynamic IP addresses. It is not possible to make 
any changes for only one dedicated mobile station. The IP address will not change for an existing 
PDP context. 

T-Mobil uses IPv4. The introduction of IPv6 is at the moment no subject for T-Mobil and the time 
schedule complete open. All IPv6 connectivity has to use IPv6->IPv4 tunnelling at the moment. 

In Germany GPRS is widely available. In all other European country where T-Mobil has 
subsidiaries or involvements GPRS should be available by the end of 2001. 

At the Moment T-Mobil is writing a guide about the T-Mobil GPRS net for developers. This 
guide is expected to be available at in the near future. 

All detailed information about the structure of the GPRS network of T-Mobil is confidential. 
These include every kind of plan, schemes or maps. Maybe T-Mobil can provide 6WINIT with 
information for specific requests. 
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3.1.2 Network offered by BT 

The IPv6 GPRS network access in the UK is via a tunnelled connection to the 6WINIT testbed at 
Adastral Park. Clients need to be configured to use the correct Access Point Name (APN) and 
tunnel terminating router. This information and detailed configuration instructions can be supplied 
on request to 6WINIT partners. 

3.1.3 Other available networks 

Germany 

GPRS Parameter of the German network provider for an Internet connection. (These might be 
different from a WAP configuration). 

 
Provider eplus-Mobilfunk D2-Vodafone T-D1 Viag Interkom 
Gateway internet.eplus.de volume.d2gprs.de internet.t-d1.de internet 
Username eplus - anyone internet 
Password wap - t-d1 - 
IP address dynamic dynamic dynamic dynamic 
First DNS 212.023.097.002 139.007.030.125 193.254.160.001 195.182.096.028 
Second DNS 212.023.097.003 139.007.030.126 0.0.0.0 195.182.096.061 
Link http://www.eplus.de  http://www.t-d1.de  
Remarks   No header comp.  
 

Finland 

There are four operators offering GPRS in Finland: Sonera, Radiolinja, DNA and Telia. The 
following information was received from the operators in December 2001: 

• Sonera offers countrywide GPRS connectivity. Amount of channels available for 
communication is currently limited by mobile terminals (often 3 channels uplink + 1 
downlink). Channel coding is CS2. For the consumers they offer only private IP 
addresses but they may be interested to test also public addresses with some pilot 
customers. Billing is based on fixed monthly payments and volume (about 2 € / MB). 

• Radiolinja offers countrywide GPRS connectivity. They support 4 CS2 coded 
channels. Public IP addresses are not available.  Billing is based on fixed monthly 
payments and volume (about 3 € / MB). 

• DNA offers countrywide GPRS connectivity. Maximum is 4+1 on or 2+2 CS1 or 
CS2 coded channels. DNA will be able to offer public IP addresses from it's own 
address space in the future. Another option will be to use Corporate Access service – 
in this option mobile terminal is assigned an IP address from customers own address 
space.  Billing is currently based on fixed monthly payments. 

• Telia has not responded to our queries. 
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3.1.4 Summary Table 

 

Operator Countries Capacity (* Pricing Notes 

Sonera Finland 8 slots, CS2 volume information given by VTT 

DNA Finland 8 slots, CS1-2 fixed information given by VTT 

Radiolinja Finland 4 slots, CS2 volume information given by VTT 

T-Mobil Germany 8 slots, CS2 volume information by T-Mobil 
(* CS1 9.05kbit/s; CS2 13.4kbit/s; CS3 15.6kbit/s; CS4 21.4kbit/s per times-lot. 

3.2 UMTS  

Currently there are no UMTS-locations available for the purpose of the project.  

3.2.1 Ericsson Kista Lab 

Ericsson Radio is currently investigating the possibility of making the advanced features of the 
Kista Lab available to the project. 

3.2.2 T-Systems Berlin 

Berkom is currently examining the possibility of installing a local UMTS-test cell which will then 
be available to the project. 
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4 INTERCONNECTION BETWEEN THE NATIONAL WANS 

The interconnection between the national WANs is described from the 6WINIT point of view 
both via 6Bone and native IPv6. The site local external interconnections to this network can be 
found in chapter 2 Site local infrastructure (Section 2.x.2.1 for each partner site) 

4.1 6Bone 

The 6Bone is currently the main network which provides connectivity between the partners. 
6WINIT has multiple connectivity to 6Bone.  

The 6Bone (http://www.6Bone.net) is a global IPv6 test network, which was founded in 1996 
by Bob Fink (ESNet). It is the biggest international IPv6 activity covering 50 countries with 750 
Sites. It is architecturally an overlay network to the current Internet and uses IPv6-in-IPv4 tunnel 
to provide connectivity. 

The meaning of the 6Bone is to provide its members a platform to gather experience in building 
and operating IPv6 networks and to verify implementations of relevant standards in practice. 

6Bone is multistage and hierarchically structured. Single Core-Sites (pTLAs = IPv6 transport 
provider) are interconnected with IPv6-in-IPv4 tunnel and BGP4+ peering. Each Core-Site serves 
several Leaf-Sites or pNLAs (also interconnected with IPv6-in-IPv4 tunnel). The sites, finally, are 
mostly IPv6/IPv4 dual-stack islands. 

There exist clear guidelines for the operation of the network and the delegation process of the 
connected sites. 

The  6Bone has its own IPv6 test address range 3ffe::/16 and delegates a sub address range of 24 
up to 28 bit to the Core-Sites. Each Core-Site allocates a 48 bit IPv6 address range to their 
pNLAs. 

The following figure from 1997 shows the hierarchical structure of the 6Bone. 
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Figure 17:  The 6Bone in 1997 

 

4.2 Native IPv6 Networks 

4.2.1 6Net 

 
Figure 18:  Early Configuration Planned for 6Net 

Activities are under way to deploy a trans-European native IPv6 network. Based on the GEANT 
network Cisco the NRNs are building this infrastructure, which might also be available for the 
project. 

The main goals of the project are: 
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• To build and operate a dedicated international IPv6 network, and use this network to 
validate that the demands for the continuous growth of the global Internet can be met 
with the new IPv6 technology. 

• To help European research and industry to play a leading role in defining the next 
generation of networking and application technologies that go beyond the current 
state of the art. 

Sub-objectives are: 

• Provide and operate a combined fixed/mobile IPv6 pilot network, in order to gain a 
better understanding of IPv6 deployment issues 

• Operate an international pilot service such that geographically dispersed groups can 
interwork using native IPv6 facilities 

• Validate the migration strategies for integrating IPv6 with the existing IPv4 
infrastructure (core and access networks) 

• Study and implement coexistence and migration techniques, and transition tools 

• Introduce and intensively test state of the art IPv6 services 

• Test state of the art IPv6 applications and access to legacy IPv4 applications and 
content 

• Evaluate the deployment and manageability of a large IPv6 network including 
physical infrastructure, address allocation, registries, routing and DNS operation 

• Exploit the synergy between European NRENs and major industrial partners 

• Collaborate with other IPv6 projects; offering the testbed for the support of their 
activities. 

 

4.2.2 RENATER 

The French Research Network RENATER 2 network is organised into a distributed scheme, with 
regional components interconnected by a national network which also provides connectivity with 
other research networks (TEN-155 in Europe, USA, Canada, Japan, …), experimental networks 
(6Bone) and with the Internet. 

The following Figure 19 displays the RENATER 2 distributed architecture. 
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     RENATER 2

 National Backbone

NIO

NRD

Regional Networks

Metropolitan Area Networks

NRD

Regional Networks

Metropolitan Area Networks

NRD

Regional Networks

Metropolitan Area Networks

NRD

Regional Networks

Metropolitan Area Networks

NRD : Regional Distributed Node (one per region)

NIO : National Interconnection Node

Internet
TEN-155

USA
Canada, Japan, Asia

NTI

NTI : International Transit Node

Region

Region

Region

Region

 
Figure 19: RENATER 2 Architecture 

The RENATER 2 national backbone physical infrastructure is made of SDH (155 Mbps) or PDH 
(34 or 45 Mbps) point to point links interconnecting the ATM switches located within the NIO 
and NRDs ; thus providing an ATM virtual circuits (VP) service. 

This ATM VP service provides for building national and/or international networks based on high 
speed links. IP routers are also located within the NIO and NRDs. 

 

5 CONNECTIVITY TO OTHER IPV6 NETWORKS / PROJECTS 

5.1 IPv6 exchanges 

An Internet Exchange Point (IX) is a physical network infrastructure, which facilitate data 
exchange between ISPs. In a technical meaning IX are switched LANs for ISPs with bandwiths 
up to Gbps range.  
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5.1.1 Euro6IX 

 
Euro6IX is lined up to build a large, scalable and native IPv6 Backbone of Traffic Exchanges, 
with connectivity across Europe and other IPv4/v6 Exchangers. 

 

Objectives: 

Research an appropriate architecture, to design and deploy the first Pan-European non-
commercial IPv6 Internet Exchange Network. 

Use this infrastructure to research, test and validate IPv6-based applications & services. 

Open the network to specific User Groups for its validation in trials. 

Dissemination, liaison and co-ordination with clusters and standards organisations (e.g. IETF, 
RIPE) and third parties. 

Partners: 

Telcos/ISPs (7): 

Telecom Italia LAB, Telefónica I+D, Airtel-Vodafone, British Telecom Exact, T-Nova (Deutsche 
Telecom), France Telecom RD, Portugal Telecom Inovação 

Industrial (2): 

6Wind, Ericsson Telebit 

Universities (3): 

Technical University of Madrid, University of Southampton, University of Murcia 

Research, System Integrators and Consultancy (3): 

Consulintel, Telscom, novaGnet systems 

Others (2): 

Écija & Asociados Abogados, Eurocontrol 
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Network: 

 
Figure 20:  Early Configuration of EuroIX 

Provisioning should involve the following: 

• GEANT or 6NET Network 

• Telcos related to partners in the Consortium 

• Telcos related to partners in the Consortium AND external service providers 

• External service providers 

5.1.2 UK 6X Exchange 

The UK 6X is an IPv6 Exchange. Its main purpose is to facilitate and aid with the interconnection 
of IPv6 networks. The actual exchange of data between the various interconnecting organisations 
is done via a switch. Routing could follow the data but to achieve complete interconnectivity 
would involve a complete mesh of BGP peerings, this is not a scalable solution and so a route 
server has been introduced. A route server is a device that all interconnecting parties peer with. 
The route server combines all the routes and advertises them to everyone. Upon receiving the 



Deliverable 11 Early Network Infrastructure V.1 6WINIT/0041 

 

 

 28-Feb-03 6WINIT – IPv6 Wireless Internet IniTiative Page 52 of 69

 

complete combined routes they are filtered to delete routes where commercial agreements to 
exchange traffic are not in place. A route server therefore has numerous advantages: 

• makes the exchange scalable; 

• reduces the complexity of BGP peerings; 

• largely separates the commercial peering arrangements with the technical 
interconnection. The exchange of data between two parties now relates to altering 
filter lists rather than establishing BGP peerings. 

It should be noted that a route server does not add to the BGP hop count between two parties i.e. it 
is a zero hop element. 

To further simplify the use of the UK 6X numerous access mechanisms are being introduced: 

• Native IPv6 over Ethernet at Telehouse UK 

• Native IPv6 over ATM at Telehouse UK 

• Native IPv6 over ATM interconnected to the TEN 155 network 

• IPv6 tunnelled over the global IPv4 Internet 

The tunnelled access will be via a firewall to protect the exchange by attacks from the global IPv4 
Internet. The tunnelled access also involves some additional configuration of BGP via the next 
hop and multi hop attributes. 

Overall the UK 6X eases the interconnection of IPv6 networks by providing a number of access 
mechanisms and simplifies the route advertisement process via the introduction of a route server. 
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Figure 21: UK6X Architecture and Access Mechanisms 

 

5.2 IPv6 Transit sites 

T-Nova 
Once T-Nova has obtained its sTLA it will be able to offer transit for native IPv6 traffic to 
Canarie (Canada) / CRC and other North American IPv6 projects. Using this connection it is 
possible for 6WINIT participants to exchange IPv6 traffic with Canadian and US-American 
projects natively. 

5.3 Connectivity to other EU IST projects 

At the moment of writing this deliverable no explicit IPv6 connectivity to other EU IST projects 
(like "Wineglass", "Moby Dick" etc.) is planned or needed. In the case that during 6WINIT's 
project lifetime a request for native IPv6 transport service or IPv6 connectivity will arise, an IPv6 
connection (perhaps IPv6-in-IPv4 tunnel) could be easily established.  
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From a strategic viewpoint it is preferable to realise the interconnection and the traffic exchange 
between different EU projects using the native IPv6 and hence the requesting EU projects should 
try to get native IPv6 connectivity (for instance via the forthcoming 6LINK) to one of the project 
participants or to the BT exchange. 

5.4 Eurescom 

EURESCOM is an Institute for performing collaborative Projects on research and strategic studies 
in all areas of telecommunications. Currently, there are 24 Shareholders from 23 European 
countries involved in EURESCOM and it is open to any network operator or service provider who 
wishes to join. 

5.4.1 The Tsunami Project 

 
The basic features of IPv6 have been tested and deployed in various experimental/trial networks. 
Some specific aspects, such as transition, peering and always-on have been tested in the P1009 
project. There is however little experience of some of the newer features of IPv6 that are still 
being standardised. 

This project will investigate via practically deploying an IPv6 network between the project 
partners a selection of these new features (Addressing, DNS, Mobile IP, Network Security etc.) 
and help to answer the deployment issues that arrive when deploying IPv6 in a multi-provider 
environment. 

Project partners are France Telecom, Deutsche Telekom (Germany), Telenor (Norway), Elisa 
Communications (Finland), Greek Telekom and Telekom Austria.  

What are the main objectives of this Project? 

• The set-up of a network environment with new IPv6 features. 

• Gain experience and single out problems in the deployment of the recently released 
standards in an operational multi-provider environment which will be set up by all 
providers in the coming years. 

• The case for new IPv6 services built on these features will be investigated. 

• Sample applications for such ISP services will be demonstrated. 
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What are the key results of this Project? 

• Strategies towards the provision of new IPv6 specific Internet services for large 
Service Providers in a European context. 

• Identification of technical issues for deployment of new IPv6 features in an inter-
provider environment and proposed solutions, which might be provided as a 
feedback to the appropriate IETF working groups and the participating ISPs. 

• Sample applications for new IPv6 features. 

Through the joint effort of the EU and EURESCOM projects it might be possible to reach a 
critical mass in the awareness of the upcoming problems for IP and the solutions which have been 
developed by the IETF.  
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5.5 International Partners 

5.5.1 NTT 

Structure of NTT’s IPv6 network 

NTT has a worldwide experimental IPv6 network (NTTv6net, see Figure 22). NTTv6net is 
connected to five major IPv6 Internet exchanges, AMS-IX (Holland), 6TAP (USA), SIX (USA), 
PAIX (USA) and NSPIXP6 (Japan). Figure 22 shows its current structure. It has more than 40 
BGP peer relationships with other organizations. 

Traffic analysis during IETF meeting in London over NTTv6net.  

The 51st IETF meeting was held in London from 5th August 2001 to 10th August 2001. Internet 
connectivity at the IETF meeting place was provided by BT. NTT connected to BT directly, and 
carried part of the traffic from the IETF meeting place to outside.   

NTT measured this traffic using the router connected to BT. NTT also carried part of the traffic 
from the terminal room to outside during the 43rd, 44th, and 45th IETF meetings. The analysed 
results are shown in the next section. 

 
Figure 22: NTTv6 network 
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Protocol Distribution 
When NTT analysed the traffic, we considered privacy. So we captured only the head 64 bytes, 
and did not look at the payload. Besides NTT does not report the source IP addresses, destination 
IP addresses, and IP addresses including in extension header in this paper.  

The number of packets for the 51st, 45th, 44th, and 43rd IETF meeting were respectively 
10,200,065, 266,708, 92,324, 106,604 packets. The 51st IETF meeting had 38 times as many 
packets as the 45th IETF meeting. 57.84% of them collected were IRC protocol packets. IPv6 was 
greatly used by chat applications using IRC. The protocol distribution is shown in Table 1.  

  

Table 2: Protocol distribution 

 51st IETF 45th IETF 44th IETF 43rd IETF 

IRC 57.84% 0.00% 0.00% 0.00%

SSH 3.75% 77.25% 50.93% 79.05%

POP3 0.68% 1.04% 5.97% 4.00%

HTTP 0.54% 3.43% 2.41% 0.57%

ESP 0.48% 0.00% 0.00% 0.00%

FTP 0.24% 0.33% 0.04% 5.20%

DOMAIN 0.11% 2.64% 0.82% 1.03%

SMTP 0.09% 1.68% 0.38% 1.09%

ISAKMP 0.06% 0.00% 0.00% 0.00%

TELNET 0.00% 5.18% 31.95% 1.65%

LOGIN 0.00% 0.48% 0.04% 0.02%

AUTH 0.00% 0.12% 0.01% 0.07%

SOCKS 0.00% 0.02% 0.03% 0.03%

OTHER 36.23% 7.83% 7.42% 7.28%

TOTAL 100% 100% 100% 100%
                                                    SJ: San Jose 

While NTT could not find any IPsec packets during the 43rd, 44th, and 45th IETF meeting, we 
found 5,643 ISAKMP (Internet Security Association and Key Management Protocol) packets, and 
48,856 ESP (Encapsulating Security Payload) packets during the 51st IETF meeting. ISAKMP is 
a framework for automatic key exchange. ESP packet is specified in RFC 2406. Security 
technology is very important on IPv6 networks. There were only 54,999 IPsec packets, but NTT 
anticipates that IPsec packets will grow in the near future.  

SSH decreased relatively, not because there were fewer SSH packets, but because there were 
more packets of other protocol packets. NTT expects the number of protocol types to grow 
hereafter.   
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The half of OTHER packets attached routing headers, and NTT could not analyse the protocol 
type because the packets were snapped except for the 64byte header. 

Extension Header Utilisation 
17% of all packets used IPv6 extension headers. This includes hop-by-hop options header, 
destination options header, routing header, fragment header, authentication header, and 
Encapsulating Security Payload (ESP) header. 

Analysed results for extension headers are illustrated in figure 22. Most of the packets used 
routing header, destination options header, and hop-by-hop options header at the same time. 
Investigation of those extension headers shows that those packets are Xcast (mdo6). Xcast is an 
elastic multicast delivery system, which is used for TV conferences, games on the Internet, and so 
on [see also draft-imai-mdo6-02.txt].  
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Figure 23: Extension Header Utilization 

 
Analysis of traffic regarding 6WINIT. 

NTT consulted the WP8 leaders (Thomas Scheffler and Christian Hahn) about BGP peering. NTT 
has two BGP peering machines in Europe. One is in Amsterdam and the other is in London. 
NTT’s machine in Amsterdam was nearer to T-Nova than the machine in London. So NTT 
already has a tunnel connection with T-Nova using a machine in Amsterdam (begun on 14th 
September), and established BGP peering from 18th December. 

5.5.2 Connections to CRC Japan and WIDE 

A further connection  to Japan was set up at the beginning of the 6WINIT project. This was a link 
between UCL and the Communications Research Centre in Tokyo. This was used both for 
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collaborative activities in conferencing between UCL and CRC, and for QoS work between the 
French Renater and the Japanese WIDE network. All these were native IPv6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24: Schematic of CRL-Europe Connection used for COIN-2001 

Figure 24 shows the configuration actually used for a four-way conference between the IPv6 
Forum event in El Escorial (near Madrid, Spain), UCL (London, UK), CRL (Tokyo, Japan) and 
the Beppu conference centre (Beppu, Japan). All the connections were ATM, and so in later 
activities these were re-terminated. The links were initially at 40 Mbps – supplied by a number of 
organisations including DANTE, BT and NTT. It is not yet clear how long this link will remain. 
In any case the onward connections in Europe will have to be re-engineered, since GEANT does 
not support ATM. 
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5.5.3 ETRI 

As of December 5, 2001, the TEIN (Trans-Eurasia Information Network) has been established 
between Korea and Europe. This is a continental research network to facilitate the speedier 
exchanges of knowledge and information from both two regions. The Figure below shows the 
architecture of TEIN and its links. The backbone of TEIN is located between KOREN/APII 
(Korea) and Renater2 (France) and is based on the ATM with 3 PVCs (2Mbps UBR).  
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Figure 25: The architecture of TEIN (Trans-Eurasia Information Network) 

At this moment, TEIN supports both IPv4 and IPv6 routing including multicast for only IPv4. 
Current peering information between KOREN and Renater2 are as follows: 

Table 1: KOREN-Renater2’s Peering Information 

Protocol IP Addresses Target Address Points 

IPv4 194.214.110.244/30 1: Renater2, 2: KOREN 

IPv4 Multicast 193.48.56.160/30 1: Renater2, 2: KOREN 

IPv6 2001:660:80:4160::/64 1: Renater2, 2: KOREN 

 

Now, we ETRI have connectivity to both European and Asian research networks such as GEANT 
and APII/APAN through TEIN. Figure 2 shows the current topology map of KOREN/APII, which 
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has peering with Renater2 for Europe, TokyoXP for Asia and Startap for US. It is expected that 
TEIN would be used for the international collaborations between the regions. 
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Figure 26: KOREN/APII Topology Map 

Currently TEIN is congested just with Korean routes and Renater2 routes, the next Figure shows 
the recent traffic usage on TEIN from 5th Dec. to 22th Dec. 2001. Thus it is required to upgrade 
the bandwidth on TEIN. 

 

 
 

Figure 27. Traffic statistics on TEIN (MRTG graph during 5th~22th December) 
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http://www.ericsson.com/ the r520m mobile phones manufacturer’s site 

http://www.socketcom.com/ the IPAQ Bluetooth cards manufacturer’s site 

http://www.6Bone.pl the main 6Bone site in Poland 
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7 ACRONYMS AND ABBREVIATIONS 

2G Second Generation Mobile Telecommunications (including GSM and GPRS 
technologies) 

3DES Triple Data Encryption Standard 

3G Third Generation Mobile Telecommunications (including WCDMA/UMTS 
technology) 

3GPP 3rd Generation Partnership Project 

6WINIT IPv6 Wireless INternet IniTiative 

AAA Authentication, Authorisation and Accounting 

ACC Academic Computer Centre "Cyfronet", a part of the UMM 

ACL Asynchronous Connectionless Links 

ADPCM Adaptive Differential Pulse Code Modulation 

AF Assured Forwarding 

AH Authentication Header (IPsec) 

AIIH Assignment of IPv4 Addresses to IPv6 Hosts 

ALAN Application Level Active Networking 

ALG Application Layer Gateway 

AM_ADDR Active Member Address 

AN Active Networking 

ANP Anchor Points 

AP Access Point 

API Application Level Interface 

AR Access Routers 

AS Application Server 

ATM Asynchronous Transfer Mode 

BACK Binding Acknowledgement 

BAKE Binding Authentication Key Establishment 

BD_ADDR Bluetooth Device Address 

BGP Border Gateway Protocol 

BGW Border Gateway 

BNEP Bluetooth Network Encapsulation Protocol 

BSS Base Station System 

BU Binding Update 

CA Certificate Authority 
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CBR Committed Bandwidth Rate 

CCU Clinical Care Unit 

CEN Comité Européen de Normalisation 

CHIME Centre for Health Informatics and Multi-professional Education 

CHTML Compact HTML 

CLI (1)  Calling Line Identification 

 (2)  Command Line Interface 

CN Correspondent Node 

COPS Common Open Policy Service 

CPE Customer Premises Equipment 

CPN Customer Premises Network 

CRL Certificate Revocation Lists 

CRTP Compressed RTP 

CSMA/CA Carrier Sense Multiple Access/Collision Avoidance 

CSP Cryptographic Service Provider 

DAO Data Access Objects 

DCF Distributed Co-ordination Function 

DES Data Encryption Standard 

DHCP Dynamic Host Configuration Protocol 

DHCPv6 Dynamic Host Configuration Protocol for IPv6 

DIAC Dedicated Inquiry Access Code 

DMZ Demilitarised Zone 

DNS Domain Name Server/System 

DS Differentiated Services 

DSCP Differentiated Services Code Point 

DSSS Direct Sequence Spread Spectrum 

DSTM Dual Stack Transition Mechanism 

DTI Dynamic Tunnelling Interface 

DTMF Dual-Tone Multi-Frequency 

DiffServ Differentiated Services 

DoS Denial of Service 

Dx 6WINIT Deliverable x 

ECG Electrocardiogram/graphy 

EEP Execution Environment for Proxylets 

EF Expedited Forwarding 
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EHR Electronic Healthcare Record 

EJB Enterprise JavaBeans Components 

EPR Electronic Patient Record 

ESP Encapsulation Security Payload 

ETRI Electronics and Telecommunications Research Institute 

ETSI European Telecommunications Standards Institute 

FDD Frequency Division Duplex 

FHSS Frequency Hopped Spread Spectrum 

FQDN Fully-Qualified Domain Name 

GANS Guardian ANgel System (UKT-RUS) 

GB Gigabyte (109 bytes) 

GEK Group Encryption Key 

GGSN Gateway GPRS Support Node 

GIAC General Inquiry Access Code 

GPRS General Packet Radio Service 

GSM Global System for Mobile communications 

GSN GPRS Support Node 

GTP GPRS Tunnelling Protocol 

GW Gateway Routers 

HA Home Agent 

HCSS Health Care Service System 

HI Host Identity 

HLR Home Location Register 

HMIP Hierarchical Mobile IP 

HTML HyperText Mark-up Language 

HTTP HyperText Transfer Protocol 

ICMP(v6) Internet Control Message Protocol 

ICP Internet Content Provider 

ICU Intensive Care Unit 

IEC International Electrotechnical Commission 

IEEE Institute of Electrical and Electronics Engineers 

IETF Internet Engineering Task Force 

IGMP Internet Group Multicast Protocol 

IGP Internet Gateway Protocol 

IKE Internet Key Exchange 
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IMS Interactive Multimedia Subsystem 

IMSI International Mobile Subscriber Identity 

IP Internet Protocol 

IPSec IP Security Protocol 

IPv4 Internet Protocol Version 4 

IPv6 Internet Protocol Version 6 

ISDN Integrated Services Digital Network 

ISO International Organization for Standardization 

ISP Internet Service Provider 

IST Information Society Technologies 

ITU International Telecommunications Union 

IntServ Integrated Services 

J2EE Java 2 Enterprise Edition 

JDBC Java Database Connectivity 

JPEG Joint Photographic Experts' Group 

JSP Java Server Pages 

KLIPS Kernel IPSec Support 

LAN Local Area Network 

LDAP Lightweight Directory Access Protocol 

LI Lawful Interception 

MAN Metropolitan Area Network 

MDML Market Data Mark-up Language 

MGW Media Gateway 

MIP Mobile Internet Protocol 

MIP WG Mobile IP Working Group 

MN Mobile Node 

MSC Mobile Service Centre 

MT Mobile Terminal 

Mb/s Megabits per second 

NAI Network Access Identifier 

NAPT-PT Network Address Port Translation - Protocol Translation 

NAS Network Access Server 

NAT-PT Network Address Translation - Protocol Translation 

NHS National Health Service (United Kingdom) 

NRN National Research Network 
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O&M Operations and Management 

OCSP Online Certificate Status Protocol 

PAN Personal Area Networking 

PCM Pulse Code Modulation 

PDA Personal Digital Assistant 

PDCP Packet Data Convergence Protocol 

PDN Packet Data Network 

PDP Packet Data Protocol 

PDR Per Domain Reservation 

PDU Protocol Data Unit 

PEP Policy Enforcement Point 

PHB Per-Hop Behaviour 

PHR Per-Hop Reservation 

PKCS Public Key Cryptography Standard 

PKI Public Key Infrastructure 

PLMN Public Land Mobile Network 

PPP Point-to-Point Protocol 

PS Paging Servers 

PSK Phase Shift Keying 

PVC Permanent Virtual Circuit 

QoS Quality of Service 

RADIUS Remote Access Dial-in User Server 

RAN Radio Access Network 

RAS Remote Access Server 

RAT Robust Audio Tool 

RFC (Internet) Request for Comments 

RMD Resource Management in DiffServ 

RMI Remote Method Invocation 

RODA Resource Management in DiffServ On DemAnd 

ROHC Robust Header compression 

RSA Rivest-Shamir-Adleman (encryption algorithm) 

RSVP Resource ReSerVation Protocol 

RTCP RTP control protocol 

RTP Real Time Transport Protocol 

RUS Rechenzentrum Universität Stuttgart 
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SA Security Association(s) 

SADB Security Association Database 

SCEP Simple Certificate Enrolment Protocol 

SCO Synchronous Connection Oriented 

SCS (1)  Secure Conference Store 

 (2)  Service Capability Server 

SGSN Serving GSN 

SGW (1)  Signalling Gateway 

 (2)  Security Gateway 

SIIT Stateless IP/ICMP Translation Algorithm 

SIP Session Initiation Protocol 

SN Service Network 

SNMP Simple Network Management Protocol 

SPD Security Policy Database 

SRTP Secure Real Time Transport Protocol 

SSL Secure Socket Layer 

SecGW Security Gateway 

TB Tunnel Broker 

TCP Transmission Control Protocol 

TDD Time Division Duplex 

TDD Time Division Duplex 

TE Terminal Equipment 

TEID Tunnel Endpoint IDentifier 

TEIN TransEurasia Information Network 

TLA Top Level Aggregator 

TS Tunnel Server 

ToS Type of Service 

UAC User Agent Client 

UAS User Agent Server 

UCL University College London 

UDP User Datagram Protocol 

UKT Universitätsklinikum Tuebingen 

UMM University of Mining and Metallurgy (Krak¢w, Poland) 

UMTS Univeral Mobile Telecommunications System 

UR User Registries 
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UTRA Universal Terrestrial Radio Access 

VJ Van Jacobsen 

VLAN Virtual Local Area Network 

VPN Virtual Private Network 

VPN Virtual Private Network 

VTT Technical Research Centre of Finland 

VoIP Voice over IP 

W3C World-Wide Web Consortium 

WAE Wireless Application Environment 

WAN Wide Area Network 

WAP Wireless Application Protocol 

WCDMA Wideband Code Division Multiple Access 

WDP Wireless Datagram Protocol 

WEP Wire Equivalent Privacy 

WLAN Wireless Local Area Network 

WML Wireless Mark-up Language 

WTA Wireless Telephony Application 

WTLS Wireless Transport Layer Security 

WWW World-Wide Web 

XHTML Extensible Hypertext Mark-up Language 

XML Extensible Markup Language 

 

 


