2
	ACP-SWGN1-

 DOCPROPERTY "SessionNum"  \* MERGEFORMAT 11/WP-xx


5
	ACP-SWGN1-

 DOCPROPERTY "SessionNum"  \* MERGEFORMAT 11/WP-xx



	[image: image1.jpg]



	
International Civil Aviation Organization

WORKING PAPER
	ACP-SWGN1-

 DOCPROPERTY "SessionNum"  \* MERGEFORMAT 11/WP-1108 

09 Nov 2006



AERONAUTICAL COMMUNICATIONS PANEL (ACP)
11th MEETING OF SUB-WORKING GROUP N-1

Montreal, Canada 13-17 November 2006
	Agenda Item 5.2
	


EUROCONTROL IPv6 Addressing and Autonomous System Numbers

(Presented by Eivan Cerasi)

	SUMMARY

	This paper describes the current EUROCONTROL defined IPv6 addressing scheme and Autonomous System (AS) numbering. The EUROCONTROL Agency manages this information on behalf of its stakeholders.

	ACTION

	The Sub-group should consider the EUROCONTROL planned private AS numbers when developing an overall scheme within the ATN IPS, in order to avoid any interoperability issues on the ATN IPS.


1. INTRODUCTION

1.1 The purpose of this document is to describe the current EUROCONTROL IPv6 addressing scheme and BGP Autonomous System Number (ASN) assignments.

1.2 The EUROCONTROL Agency has been requested to perform IPv6 address management for European ATS applications and services until an overall decision with regard to the management of a new Pan-European Network service is made.

1.3 In order to co-ordinate the management of address space a Local Internet Registry (LIR) is required. November 2004, EUROCONTROL submitted a request to RIPE (the Regional Internet Registry covering Europe) to become a LIR. This was accepted in December 2004 and in January 2005, EUROCONTROL requested its first IPv6 allocation and received a standard LIR /32 allocation:

inet6num:     2001:4b50::/32

org:          ORG-EitE1-RIPE
netname:      BE-EUROCONTROL-20050131

descr:        EUROCONTROL, the European Organisation for the Safety of Air Navigation

country:      BE

admin-c:      EJC2-RIPE
tech-c:       EJC2-RIPE
status:       ALLOCATED-BY-RIR

notify:       eivan.cerasi@eurocontrol.int

mnt-by:       RIPE-NCC-HM-MNT
mnt-lower:    EURO-HQ-MNT
mnt-routes:   EURO-HQ-MNT
changed:      hostmaster@ripe.net 20050131

source:       RIPE

1.4 The above data is extracted from the RIPE database (http://www.ripe.net/db/index.html).

1.5 LIRs within the geographical coverage of RIPE must follow the policies defined in “IPv6 Allocation and Assignment Policy” document (ripe-267). It should be noted that this policy may be reviewed by RIPE through its experiences of allocations and assignments and may vary per RIR.

2. Important DefINITIONS

2.1 Allocation

2.1.1 This is the address space that is set aside by a Regional Internet Registry (RIPE) for an LIR.

2.2 Sub-allocation

2.2.1 This is the address space that is set aside by a Local Internet Registry (EUROCONTROL Agency) for an LIR's downstream customer or organisation.

2.3 Assignment

2.3.1 Address space taken from the LIR allocation and given to the End User or to the LIR’s infrastructure.

3. IPv6 Addressing SCHEME

3.1 The IPv6 addressing scheme builds on the RIPE allocation in order to provide /48 assignments.

3.2 The IPv6 addressing scheme had been developed within the context of the former EUROCONTROL iPAX Task Force which is illustrated in Figure 1. This is the scheme that is being deployed.


[image: image2]
3.3 The iPAX addressing scheme is structured according to following principles:

· The first 32 bits are fixed to 2001:4b50 (RIPE allocation);

· The 3 bits of Field F1 are assigned as follows;

	F1 Assignment
	Binary
	Hex
	Network Name

	1
	000
	0
	National/Regional Entities

	2
	001
	1
	Pan-European Organisations and Entities


· The 7 bits of the fixed “Net. Prefix” field are used to number each ANSP, organisation or infrastructure that can be considered as a single entity; the high order bit of the “Net. Prefix” is set to 0 for national entities and 1 for regional entities;

· The 1 bit of the v4/v6 field is a toggle bit to indicate if IP address translation is required at the network border.

· The 5 bits of F2 field are assigned sequentially to provide multiple /48 per network prefix, the bit assignment follows RFC 3531 (A Flexible Method for Managing the Assignment of Bits of an IPv6 Address Block).

	F2 Assignment
	Binary
	Hex
	Network Name

	1
	00000
	0
	First Operational

	2
	10000
	10
	First Pre-Operational

	3
	01000
	8
	Second Operational

	4
	11000
	18
	Second Pre-Operational

	5
	00100
	4
	Third Operational

	6
	10100
	14
	Third Pre-Operational

	7
	01100
	C
	….

	8
	11100
	1C
	….

	9
	00010
	2
	….

	….
	….
	
	

	….
	….
	
	

	32
	11111
	1F
	….


3.4 Stakeholders assign the remaining 80 bits of the address based on their own policies but should note the advice provided in RFC 3531 (A Flexible Method for Managing the Assignment of Bits of an IPv6 Address Block); typically the first 16 bits (SLA ID) are used to represent location related information.  

3.5 In order to address direct interconnections between stakeholders, the future PEN backbone or regional networks, additional address space has been planned.

4. BASIC IPV6 ADDRESS SPACE ASSIGNMENTS and BGP AS Numbers

4.1 Each stakeholder is initially assigned with a network prefix. On the basis of this network prefix, each organisation can advertise the associated /42 IPv6 address prefix at their network border.

4.1.1 EUROCONTROL enters this information into the RIPE database and indicate the address space as being “sub-allocated”.

4.1.2 Then two /48 prefixes (one for real v6 nodes and the other to represent virtual v4 nodes) for operational networks and another two for pre-operational networks will be assigned. This will correspond to 2 values of the F2 field complemented by the v4/v6 toggle bit. EUROCONTROL will enter this information into the RIPE database on behalf of the organisation. These 4 assignments are referred to as the “basic assignment”.

4.1.3 This process will provide the same address space to all organisations irrespective of their size. In reality, some organisations may be operating multiple, very large or regional networks. As a consequence, the basic assignment may be insufficient or inappropriate. In such cases an alternative assignment can be made within the organisations range as long as it remains within the RIPE policy and does not compromise the overall addressing scheme.

4.2 Private BGP AS numbers within the range [64512 to 65535] are defined on the basis of the first IPv6 address assignment (v4/v6 bit and F2 set to 0). More precisely, an algorithm based on 4 hexadecimal values (nibbles) that immediately follow the /32 assignment:

· when the first nibble equals zero, the AS number is equal to the sum of decimal value 64600 and the decimal value of the following two nibbles; assignments with such values correspond to national/local networks and entities. 

· when the first nibble equals one, the AS number is equal to the sum of decimal value 65100 and the decimal value of the following two nibbles; assignments with such values correspond to regional networks and entities.

· when the first nibble equals two, the AS number is equal to the sum of decimal value 65200 and the decimal value of the following two nibbles; assignments with such values correspond to pan-European networks and entities.

EXAMPLE

4.3 ROMATSA has been assigned with the Network Prefix of binary value 0100101 . As a result, they have been sub-allocated with IPv6 network prefix 2001:4B50:0940::/42 which they can advertise at their border.

4.4 ROMATSA has been assigned with the following /48 network prefixes to number their systems. These addresses are indicated as being maintained by the EUROCONTROL Agency.

	inet6num:       2001:4B50:0940::/48

netname:        RO-ROMATSA-OR-1

descr:          Assignment for site RO-ROMATSA-OR-1

country:        RO

admin-c:        CA1732-RIPE
tech-c:         CD1668-RIPE
status:         ASSIGNED

mnt-by:         EURO-HQ-MNT
source:         RIPE # Filtered
	inet6num:       2001:4B50:0960::/48

netname:        RO-ROMATSA-OV-1

descr:          Assignment for site RO-ROMATSA-OV-1

country:        RO

admin-c:        CA1732-RIPE
tech-c:         CD1668-RIPE
status:         ASSIGNED

mnt-by:         EURO-HQ-MNT
source:         RIPE # Filtered

	inet6num:       2001:4B50:0950::/48

netname:        RO-ROMATSA-PR-1

descr:          Assignment for site RO-ROMATSA-PR-1

country:        RO

admin-c:        CA1732-RIPE
tech-c:         CD1668-RIPE
status:         ASSIGNED

mnt-by:         EURO-HQ-MNT
source:         RIPE # Filtered
	inet6num:       2001:4B50:0970::/48

netname:        RO-ROMATSA-PV-1

descr:          Assignment for site RO-ROMATSA-PV-1

country:        RO

admin-c:        CA1732-RIPE
tech-c:         CD1668-RIPE
status:         ASSIGNED

mnt-by:         EURO-HQ-MNT
source:         RIPE # Filtered


4.5 The associated BGP AS number is 64748 (64600 + decimal (94h) ).

5. ACTION

5.1 The sub-group is invited to note the IPv6 Addressing and AS numbering scheme in Annex.

5.2 The Sub-group should consider the EUROCONTROL planned private AS numbers when developing an overall scheme within the ATN IPS, in order to avoid any interoperability issues on the ATN IPS.

	
	
	 
	 
	Operational /48 ASSIGNMENTS
	 
	
	Pre-Operational /48 ASSIGNMENTS

	 
	 
	Organisation
	Private
	Real IPv6
	 
	Virtual IPv6
	 
	
	Real IPv6
	 
	Virtual IPv6
	 

	 
	Country
	Network Name
	BGP ASN
	 
	/32
	/48
	 
	/32
	/48
	
	 
	/32
	/48
	 
	/32
	/48

	0
	-
	Inter-organisational direct links
	
	2001:
	4B50:
	0040:
	-
	-
	-
	
	-
	-
	-
	-
	-
	-

	1
	Albania (AL)
	ANTA
	64608
	2001:
	4B50:
	0080:
	2001:
	4B50:
	00A0:
	
	2001:
	4B50:
	0090:
	2001:
	4B50:
	00B0:

	2
	Armenia (AM)
	ARMATS
	64612
	2001:
	4B50:
	00C0:
	2001:
	4B50:
	00E0:
	
	2001:
	4B50:
	00D0:
	2001:
	4B50:
	00F0:

	3
	Austria(AT)
	Austro Control
	64616
	2001:
	4B50:
	0100:
	2001:
	4B50:
	0120:
	
	2001:
	4B50:
	0110:
	2001:
	4B50:
	0130:

	4
	Azerbaijan (AZ)
	AZANS
	64620
	2001:
	4B50:
	0140:
	2001:
	4B50:
	0160:
	
	2001:
	4B50:
	0150:
	2001:
	4B50:
	0170:

	5
	Belarus (BY)$
	BELAERONAVIGATSIA
	64624
	2001:
	4B50:
	0180:
	2001:
	4B50:
	01A0:
	
	2001:
	4B50:
	0190:
	2001:
	4B50:
	01B0:

	6
	Belgium (BE)
	Belgocontrol 
	64628
	2001:
	4B50:
	01C0:
	2001:
	4B50:
	01E0:
	
	2001:
	4B50:
	01D0:
	2001:
	4B50:
	01F0:

	7
	Bosnia and Herzegowina (BA)
	BHDCA
	64632
	2001:
	4B50:
	0200:
	2001:
	4B50:
	0220:
	
	2001:
	4B50:
	0210:
	2001:
	4B50:
	0230:

	8
	Bulgaria (BG)
	ATSA Bulgaria
	64636
	2001:
	4B50:
	0240:
	2001:
	4B50:
	0260:
	
	2001:
	4B50:
	0250:
	2001:
	4B50:
	0270:

	9
	Croatia (MR)
	Croatia Control Ltd.
	64640
	2001:
	4B50:
	0280:
	2001:
	4B50:
	02A0:
	
	2001:
	4B50:
	0290:
	2001:
	4B50:
	02B0:

	10
	Cyprus (CY)
	DCAC
	64644
	2001:
	4B50:
	02C0:
	2001:
	4B50:
	02E0:
	
	2001:
	4B50:
	02D0:
	2001:
	4B50:
	02F0:

	11
	Czech Republic (CZ)
	ANS of Czech Republic
	64648
	2001:
	4B50:
	0300:
	2001:
	4B50:
	0320:
	
	2001:
	4B50:
	0310:
	2001:
	4B50:
	0330:

	12
	Denmark (DK)
	NAVIAIR
	64652
	2001:
	4B50:
	0340:
	2001:
	4B50:
	0360:
	
	2001:
	4B50:
	0350:
	2001:
	4B50:
	0370:

	13
	Estonia (EE)
	EANS
	64656
	2001:
	4B50:
	0380:
	2001:
	4B50:
	03A0:
	
	2001:
	4B50:
	0390:
	2001:
	4B50:
	03B0:

	14
	Finland (FI)
	Finland CAA
	64660
	2001:
	4B50:
	03C0:
	2001:
	4B50:
	03E0:
	
	2001:
	4B50:
	03D0:
	2001:
	4B50:
	03F0:

	15
	France (FR)
	DSNA
	64664
	2001:
	4B50:
	0400:
	2001:
	4B50:
	0420:
	
	2001:
	4B50:
	0410:
	2001:
	4B50:
	0430:

	16
	Georgia (GE)$
	SAKAERONAVIGATSIA
	64668
	2001:
	4B50:
	0440:
	2001:
	4B50:
	0460:
	
	2001:
	4B50:
	0450:
	2001:
	4B50:
	0470:

	17
	Germany (DE)
	DFS 
	64672
	2001:
	4B50:
	0480:
	2001:
	4B50:
	04A0:
	
	2001:
	4B50:
	0490:
	2001:
	4B50:
	04B0:

	18
	Greece (GR)
	Hellenic Civil Aviation Authority
	64676
	2001:
	4B50:
	04C0:
	2001:
	4B50:
	04E0:
	
	2001:
	4B50:
	04D0:
	2001:
	4B50:
	04F0:

	19
	Hungary (HU)
	HungaroControl
	64680
	2001:
	4B50:
	0500:
	2001:
	4B50:
	0520:
	
	2001:
	4B50:
	0510:
	2001:
	4B50:
	0530:

	20
	Iceland (IS)
	CAA Iceland
	64684
	2001:
	4B50:
	0540:
	2001:
	4B50:
	0560:
	
	2001:
	4B50:
	0550:
	2001:
	4B50:
	0570:

	21
	Ireland (IE)
	IAA - Irish Aviation Authority 
	64688
	2001:
	4B50:
	0580:
	2001:
	4B50:
	05A0:
	
	2001:
	4B50:
	0590:
	2001:
	4B50:
	05B0:

	22
	Italy (IT)
	ENAV
	64692
	2001:
	4B50:
	05C0:
	2001:
	4B50:
	05E0:
	
	2001:
	4B50:
	05D0:
	2001:
	4B50:
	05F0:

	23
	Kazakhstan (KZ)$
	 
	64696
	2001:
	4B50:
	0600:
	2001:
	4B50:
	0620:
	
	2001:
	4B50:
	0610:
	2001:
	4B50:
	0630:

	24
	Kyrgyzstan (KG)$
	 
	64700
	2001:
	4B50:
	0640:
	2001:
	4B50:
	0660:
	
	2001:
	4B50:
	0650:
	2001:
	4B50:
	0670:

	25
	Latvia (LV)
	LGS - Latvijas Gaisa Satiksme 
	64704
	2001:
	4B50:
	0680:
	2001:
	4B50:
	06A0:
	
	2001:
	4B50:
	0690:
	2001:
	4B50:
	06B0:

	26
	Lithuania (LT)
	Oro Navigacija Lithuania
	64708
	2001:
	4B50:
	06C0:
	2001:
	4B50:
	06E0:
	
	2001:
	4B50:
	06D0:
	2001:
	4B50:
	06F0:

	27
	Luxembourg (LU)
	Aeroport de Luxembourg
	64712
	2001:
	4B50:
	0700:
	2001:
	4B50:
	0720:
	
	2001:
	4B50:
	0710:
	2001:
	4B50:
	0730:

	28
	Macedonia, The Former Yugoslav Republic of Macedonia (MK)$
	FYROM CAA  
	64716
	2001:
	4B50:
	0740:
	2001:
	4B50:
	0760:
	
	2001:
	4B50:
	0750:
	2001:
	4B50:
	0770:

	29
	Malta (MT)
	MATS
	64720
	2001:
	4B50:
	0780:
	2001:
	4B50:
	07A0:
	
	2001:
	4B50:
	0790:
	2001:
	4B50:
	07B0:

	30
	Monaco (MC)
	Heliport Monaco
	64724
	2001:
	4B50:
	07C0:
	2001:
	4B50:
	07E0:
	
	2001:
	4B50:
	07D0:
	2001:
	4B50:
	07F0:

	31
	Netherlands (NL)
	LVNL
	64728
	2001:
	4B50:
	0800:
	2001:
	4B50:
	0820:
	
	2001:
	4B50:
	0810:
	2001:
	4B50:
	0830:

	32
	Norway (NO)
	AVINOR
	64732
	2001:
	4B50:
	0840:
	2001:
	4B50:
	0860:
	
	2001:
	4B50:
	0850:
	2001:
	4B50:
	0870:

	33
	Poland (PL)
	PATA
	64736
	2001:
	4B50:
	0880:
	2001:
	4B50:
	08A0:
	
	2001:
	4B50:
	0890:
	2001:
	4B50:
	08B0:

	34
	Portugal (PT)
	NAV Portugal 
	64740
	2001:
	4B50:
	08C0:
	2001:
	4B50:
	08E0:
	
	2001:
	4B50:
	08D0:
	2001:
	4B50:
	08F0:

	35
	Moldova, Republic of (MD)
	MOLDATSA
	64744
	2001:
	4B50:
	0900:
	2001:
	4B50:
	0920:
	
	2001:
	4B50:
	0910:
	2001:
	4B50:
	0930:

	36
	Romania (RO)
	ROMATSA
	64748
	2001:
	4B50:
	0940:
	2001:
	4B50:
	0960:
	
	2001:
	4B50:
	0950:
	2001:
	4B50:
	0970:

	37
	Serbia and Montenegro*
	 
	64752
	2001:
	4B50:
	0980:
	2001:
	4B50:
	09A0:
	
	2001:
	4B50:
	0990:
	2001:
	4B50:
	09B0:

	38
	Russian Federation (RU)
	FAA Russia
	64756
	2001:
	4B50:
	09C0:
	2001:
	4B50:
	09E0:
	
	2001:
	4B50:
	09D0:
	2001:
	4B50:
	09F0:

	39
	Slovakia (Slovak Republic) (SK)
	LPS
	64760
	2001:
	4B50:
	0A00:
	2001:
	4B50:
	0A20:
	
	2001:
	4B50:
	0A10:
	2001:
	4B50:
	0A30:

	40
	Slovenia (SL)
	Slovenia Control
	64764
	2001:
	4B50:
	0A40:
	2001:
	4B50:
	0A60:
	
	2001:
	4B50:
	0A50:
	2001:
	4B50:
	0A70:

	41
	Spain (ES)
	AENA 
	64768
	2001:
	4B50:
	0A80:
	2001:
	4B50:
	0AA0:
	
	2001:
	4B50:
	0A90:
	2001:
	4B50:
	0AB0:

	42
	Sweden (SE)
	LFV Sweden
	64772
	2001:
	4B50:
	0AC0:
	2001:
	4B50:
	0AE0:
	
	2001:
	4B50:
	0AD0:
	2001:
	4B50:
	0AF0:

	43
	Tajikistan*
	 
	64776
	2001:
	4B50:
	0B00:
	2001:
	4B50:
	0B20:
	
	2001:
	4B50:
	0B10:
	2001:
	4B50:
	0B30:

	44
	Switzerland (CH)
	Skyguide 
	64780
	2001:
	4B50:
	0B40:
	2001:
	4B50:
	0B60:
	
	2001:
	4B50:
	0B50:
	2001:
	4B50:
	0B70:

	45
	Turkey (TR)
	DHMI 
	64784
	2001:
	4B50:
	0B80:
	2001:
	4B50:
	0BA0:
	
	2001:
	4B50:
	0B90:
	2001:
	4B50:
	0BB0:

	46
	Turkmenistan (TK)
	 
	64788
	2001:
	4B50:
	0BC0:
	2001:
	4B50:
	0BE0:
	
	2001:
	4B50:
	0BD0:
	2001:
	4B50:
	0BF0:

	47
	Ukraine (UK)
	UKSATSE
	64792
	2001:
	4B50:
	0C00:
	2001:
	4B50:
	0C20:
	
	2001:
	4B50:
	0C10:
	2001:
	4B50:
	0C30:

	48
	United Kingdom (GB)
	NATS
	64796
	2001:
	4B50:
	0C40:
	2001:
	4B50:
	0C60:
	
	2001:
	4B50:
	0C50:
	2001:
	4B50:
	0C70:

	49
	Uzbekistan (UZ)
	 
	64800
	2001:
	4B50:
	0C80:
	2001:
	4B50:
	0CA0:
	
	2001:
	4B50:
	0C90:
	2001:
	4B50:
	0CB0:

	
	* - denotes countries outside of Euorpean LIR service offerings
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	 
	$ - denotes countries outside the ECAC domain
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	 
	Regional
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	1
	Germany and Benelux
	RAPNET
	65108
	2001:
	4B50:
	1080:
	2001:
	4B50:
	10A0:
	
	2001:
	4B50:
	1090:
	2001:
	4B50:
	10B0:

	2
	Central Europe
	CEATS
	65112
	2001:
	4B50:
	10C0:
	2001:
	4B50:
	10E0:
	
	2001:
	4B50:
	10D0:
	2001:
	4B50:
	10F0:

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	 
	European
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 

	1
	-
	Backbone (future provision)
	65208
	2001:
	4B50:
	2080:
	2001:
	4B50:
	20A0:
	
	2001:
	4B50:
	2090:
	2001:
	4B50:
	20B0:

	2
	Eurocontrol
	Bretigny
	65212
	2001:
	4B50:
	20C0:
	2001:
	4B50:
	20E0:
	
	2001:
	4B50:
	20D0:
	2001:
	4B50:
	20F0:

	3
	Eurocontrol
	CFMU
	65216
	2001:
	4B50:
	2100:
	2001:
	4B50:
	2120:
	
	2001:
	4B50:
	2110:
	2001:
	4B50:
	2130:

	4
	Eurocontrol
	CRCO
	65220
	2001:
	4B50:
	2140:
	2001:
	4B50:
	2160:
	
	2001:
	4B50:
	2150:
	2001:
	4B50:
	2170:

	5
	Eurocontrol
	CSPDU
	65224
	2001:
	4B50:
	2180:
	2001:
	4B50:
	21A0:
	
	2001:
	4B50:
	2190:
	2001:
	4B50:
	21B0:

	6
	Eurocontrol
	EURO HQ
	65228
	2001:
	4B50:
	21C0:
	2001:
	4B50:
	21E0:
	
	2001:
	4B50:
	21D0:
	2001:
	4B50:
	21F0:

	7
	Eurocontrol
	Luxembourg
	65232
	2001:
	4B50:
	2200:
	2001:
	4B50:
	2220:
	
	2001:
	4B50:
	2210:
	2001:
	4B50:
	2230:

	8
	Eurocontrol
	Maastricht UAC
	65236
	2001:
	4B50:
	2240:
	2001:
	4B50:
	2260:
	
	2001:
	4B50:
	2250:
	2001:
	4B50:
	2270:


3





13





13





3





13





16





64





FP





TLA ID





Sub-TLA





Res.





NLA ID





SLA ID





Interface ID





variable bits





variable bits





F2





Site





Location





LAN





ESI





64 bits





Net.





Prefix





5 bits





7 bits





v4/





v6





1 bit





F1





3 bits





Local Authority





(80 bits)





Common Responsibility





(EUROCONTROL Agency)





(16 bits)





3





RIPE Responsibilty





(32 bits)
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