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	SUMMARY

	This paper presents information on the “CPDLC Sweden Network”, including details on the point-to-point system architecture based on ATN/IPS. Results from recent tests of Mobile IPv6 where application end-to-end latency was studied are presented and plans for further tests outlined. 


1.

Introduction

1.1

This paper presents information on recent tests with Mobile IPv6 within the “CPDLC Sweden Network”. The point-to-point system architecture based on ATN/IPS is described and plans for further tests are outlined.
2.

CPDLC Sweden Network Architecture

2.1

An ATN/IPS based network is implemented in Sweden to support advanced CPDLC services. Presently it is used for development work, tests and pre-operational activities. The attached document “Point-to-Point System Architecture” gives an overview of the network architecture.
2.2

The solution termed “Ground NEMO” within the project has proven most beneficial and allows considerable bandwidth savings with the reduction of a full IPv6 header. The solution is based on virtual NEMO routers being set up in the link groundstations and moving around the network, providing the mobility.
2.3

The Ground NEMO solution provides the opportunity to introduce IP services to Windows based platforms where a lack of mobility stacks is a reality of today, common in Electronic Flight Bags, allowing early benefits/implementation of the ATN/IPS network and associated services.

3.

CPDLC Sweden Network Latency Report

3.1

The attached report “CPDLC Sweden Network Latency Report ver 01.00, 19 October 2009” includes results from measurements of application end-to-end latency in a Mobil IPv6 network setup when exchanging short and long messages over the VDL Mode 4 data link. Tests referred to in the report were based on a laboratory setup where the RF-link was replaced by wires. 
3.2

The tests described in the attached report were repeated later in a setup based on radio transmissions over a RF-link connecting a ground station with equipment onboard a mobile vehicle. The findings from the previous laboratory tests were confirmed.
3.3

During the 23rd – 30th of November 2009 flight trials took place running a modified Dialogue Service, developed by Eurocontrol as part of the previous WG-I activities, to facilitate CPDLC communications. A full latency report will be produced from this activity but early indications show that performance meets the ED-120 criteria for CPDLC with transit times of 95% of messages in 4 sec. The average transit time with the Ground NEMO solution was approximately 2 sec.
4.

Next steps
4.1

One remaining activity in order to optimize the performance of the datalink is to implement the “Robust Header Compression Framework (ROHC) as specified in RFC 4995, thus reducing the IP headers considerably. New latency tests are scheduled during March or April 2010.

4.2

Full network implementation of ATN/IPS capability is planned during first half of 2010 introducing the functionality to the development, test and validation platform provided to SESAR by the NORACON
 consortium. The current validation campaign is based on 3 out of 12 groundstations providing full coverage of the Swedish airspace. 

5.

Action by the meeting
5.1

The meeting is invited to 
a) note the information presented in this paper; and

b) provide advice on how further activities in the IPv6 based infrastructure in Sweden can be used in support of validation of the ICAO ATN/IPS provisions.
Attachments

- CPDLC Sweden Network Latency Report, ver 01.00, 19 October 2009

- Point-to-Pint System Architecture, issue A, 2009-04-21.



























































































































� 	NORACON is a consortium of the ANS providers in Northern Europe and is one of six ANSP partners in the SESAR Joint Undertaking. Partners in NORACON are the ANS providers in Finland (Finavia), Denmark (NAVIAIR), Norway (AVINOR), Sweden (LFV), Estonia (EANS), Iceland (ISAVIA), Ireland (IAA) and Austria (AustroControl).  
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