Network and Transport Addressing Specification

�General Provisions

Note 1.— The ATN internetwork addressing plan defines an OSI Network Service Access Point (NSAP) address structure which can support efficient internetwork routing procedures, and which conforms to common abstract syntax, semantic and encoding rules throughout the ATN OSI environment.

Note 2. —  In general, where reference is made in this chapter to delegation of administrative responsibility by ICAO to States or organisations, it is expected that the practical effect of this delegation is that the respective States or organisations assume full administrative duties related to  the delegated responsibilities.  This means, for example, that if ICAO delegates to one or more States or organisations the responsibility for allocation, assignment and general administration of particular segments of the ATN address space, then those States or organisations must place into operation the necessary administrative structure to carry out the delegated allocation, assignment and administration activities.  After having carried out the delegated administration of these field values, the State or organisation is then obliged to inform ICAO on a mutually agreed basis of administrative actions taken, so that ICAO may fulfill its responsibility as the ATN addressing authority in terms of publication and communication of this information for use by the civil aviation community.  It is also important to note that a State or organisation may request delegation by ICAO of direct responsibility for its own administrative address space, if and when that State or organisation wishes to commence its own administrative activities.  Finally, it is important to note that the role of ICAO in this area is one of international coordination, advice and consultation in order to ensure orderly and efficient operation of the global aspects of the ATN.  Thus, ICAO may be expected to provide counsel to States and organisations having assumed such delegated responsibilities, in order to ensure that address administration is carried out in a manner that supports the orderly and efficient global operation of the ATN internet [a7 n 0010]

Addressing Plan Scope

The Aeronautical Telecommunication Network (ATN) OSI Network Service Access Point (NSAP) Addressing Plan shall be used by OSI end-systems and intermediate-systems participating in the aeronautical OSIE. [a7 t 0010]

Note.— The ATN NSAP Addressing Plan serves the needs of a variety of aeronautical data communication user groups, including Air Traffic Service Communications (ATSC) and Aeronautical Industry Services Communications (AINSC) users. [a7 n 0020]

Addressing Plan Applicability

The ATN NSAP Addressing Plan shall be applicable to the identification of both fixed and mobile end-systems and intermediate-systems. [a7 t 0020]

Note.— The ATN NSAP Addressing Plan defines the Network Layer addressing information to be utilized by ATN end-systems, and by ATN intermediate-systems. [a7 n 0030]

Addressing Goal

ATN NSAP addresses shall provide unambiguous identification of NSAPs and network entities located in OSI end-systems and intermediate-systems operating within the ATN OSI environment.

Note. — In meeting this goal, it is important to consider the impact of address assignment strategies on the quantity and frequency of exchange of routing information.  In other words, while it is a given that the unambiguous identification of Network entities is the primary goal of the assignment of Network addresses, it is also true that without due caution, both  routing information exchange efficiency and the resulting effectiveness of routing aggregation may be adversely affected.  These effects must be considered when performing the administrative functions of address assignment and field value allocation. [a7 t 0030]

Conformance to ISO Standards

ATN NSAP addresses shall conform to ISO 8348. [a7 t 0040]

ISO Address Format Definition

ATN NSAP addresses shall employ an International Code Designator (ICD) format Domain Specific Part (DSP) using binary DSP syntax. [a7 t 0050]

Subnetwork Independence

The ATN NSAP Addressing Plan shall not depend upon particular subnetwork address syntax, semantics or encoding techniques. [a7 t 0060]

Note.— This facilitates the internetworking of End Systems and Intermediate Systems operated by various end-users and service providers within the aeronautical domain, while allowing these end-users and service providers to retain local control of local end-system and subnetwork operations. [a7 n 0040]

Address Mapping

Routing and forwarding functions within ATN End-Systems and Intermediate-Systems shall perform any required mapping of ATN NSAP address formats to SNPA address formats required on interconnecting data subnetworks. [a7 t 0070]

Note.— For this reason, only ATN Host Computers (i.e. end systems) and Routers (i.e. intermediate systems) need evaluate the contents of an ATN NSAP address. [a7 n 0050]

Address Transfer

ATN NSAP address information shall be transferred transparently between adjoining ATN Network Layer entities, by means of interconnecting data subnetworks. [a7 t 0080]  Valid ATN NSAP address syntaxes must transit unchanged via data encoding or data compression techniques employed in association with these interconnecting data subnetworks. [a7 t 0090] 

Note.— ATN NSAP address formats may be carried over any aeronautical subnetwork which provides bit-oriented (i.e. transparent) transfer of subnetwork user data fields, including those fields carrying Network Layer protocol headers.

Definition of a Network Entity Title

Note 1.— A Network Entity Title (NET) is the unique name of a Network Entity (NE) contained in an End system (ES) or in an Intermediate System (IS).  It is used to unambiguously identify a given NE.  An End- or Intermediate System may comprise multiple NE’s, in which case each will be identified by a unique NET.

Note 2.— NET’s are assigned from the same addressing space as Network Service Access Point (NSAP) addresses.  The authority which is responsible for allocating addresses from a given address space to NSAP’s, may choose also to allocate NET’s following the same procedures and rules it observes in the allocation of NSAP’s.



Note 3.— NET’s and NSAP addresses are syntactically indistinguishable; any value that the responsible authority is permitted to allocate as an NSAP address may be allocated as a NET.

Note 4.— The ATN NSAP Addressing Plan mandates specific values for the Selector (SEL) field for two types of NE’s contained in ATN Intermediate Systems, as given in section 4.5.9.3

Addressing Administrative Domains

ATN end-systems or intermediate-systems located on-board general aviation aircraft shall belong to an ATSC administrative domain, whereas ATN systems located on-board commercial aircraft shall belong to an AINSC administrative domain.

Administrative Provisions

Note.— This clause specifies general provisions applicable to the administration of the ATN internetwork addressing plan. [a7 n 0070]

Syntax Administration

The ATN NSAP address syntax (i.e. field boundaries, sizes and formats) shall be defined and administered by ICAO as the international aeronautical authority. [a7 t 0100]

Semantic Administration

The ATN NSAP address semantics (i.e. field content and interpretation) shall be defined and administered by ICAO as the international aeronautical authority. [a7 t 0110]

Note.— Authority for the semantic content of particular fields may be delegated by ICAO to other State, aeronautical and telecommunication standards authorities. [a7 n 0080]

Encoding Administration

The ATN NSAP address encoding procedures (i.e. the representation of abstract syntax and semantics in machine-readable form) shall be administered by ICAO as the international aeronautical authority. [a7 t 0120]

Note.— Authority for the encoding of particular fields may be delegated by ICAO to other State, aeronautical and telecommunication standards authorities. [a7 n 0090]

Abstract Syntax Provisions

The Domain Specific Part (DSP) of the ATN NSAP Addresses shall be represented in the binary abstract syntax. [a7 t 0130]


Note 1.—  The Initial Domain Part (IDP) is specified in ISO 8348 to have a decimal abstract syntax. [a7 n 0100]


Note 2.—  For the purpose of administration and assignment of ATN NSAP Addresses, the NSAP address format includes nine fields, two of which comprise the IDP (AFI and IDI) and the remaining seven of which comprise the DSP.  The AFI and IDI follow the ISO standard and thus have a decimal abstract syntax.  However, certain DSP fields are derived from existing ICAO and IATA registration schemes and are not specified in a native binary form.  Rules for the translation of their native abstract syntaxes to the required binary abstract syntax are provided in this specification. [a7 n 0110]
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Figure 4-1: 
ATN NSAP Address Format [a7 o 0010]


Format Definition

The ATN NSAP address format shall comprise nine (9) fields, as specified in Figure 4-1. [a7 t 0140]

Field Abstract Syntax

The address field abstract syntax shall be as specified in Table 4-1. [a7 t 0150]

Field Syntax Construction

All fields shall be right-justified, and shall be filled with leading ``0'' digits (for decimal or hexadecimal syntax fields) or leading ``@'' characters (for alphanumeric syntax fields) as required to produce fields of specified fixed lengths. [a7 t 0160]

Reserved Values in Address Fields

Address field values specified as "reserved" shall not be used until assigned by ICAO. [a7 t 0170]

Note.—  These field values are currently unassigned, and are retained by ICAO for future assignment. [a7 n 0120]

Unassigned Values in Address Fields

Address field values specified as "spare" shall be available for local use until assigned by ICAO. [a7 t 0180]

Note.—  These field values are currently unassigned, and are retained by ICAO for future assignment. [a7 n 0130]


Encoding Provisions

Note.— This clause specifies general provisions applicable to the encoding rules of the ATN internetwork addressing plan. [a7 n 0140]

Field Encoding Definition

The address field encoding shall be as specified in Table 4-1. [a7 t 0190]

Fill Bits

Unspecified leading bits in all encoded fields shall be filled with the binary value ``0''. [a7 t 0200]

Field Size

All encoded fields shall be fixed in size, as specified in Table 4-1. [a7 t 0210]

Encoding of Decimal Syntax

The BCD numeric digit set shall comprise the ten digits ``0'' through ``9''. [a7 t 0220]  BCD field digits shall be represented with 4-bit binary numbers ranging in encoded decimal values from [0] through [9]. [a7 t 0230]

Encoding of Hexadecimal Syntax

The hexadecimal digit set shall comprise the sixteen digits ``0'' through ``9'', and ``a'' through ``f''. [a7 t 0240]  Hexadecimal field digits shall be represented with 4-bit binary numbers ranging in encoded decimal values from [0] through [15]. [a7 t 0250]

Encoding of Alphanumeric Syntax

The alphanumeric character set shall comprise the International Alphabet No. 5 (IA-5) character set, and shall be encoded according to IA-5 encoding rules. [a7 t 0260]

Encoding of Identifier Syntax

The identifier meta�character set shall comprise the list of all three-character identifiers composed from the character set including only:

the decimal numerals ``0'' through ``9'', with decimal ordinal values [0] through [9];

the symbol ``@'', with decimal ordinal value [10];  and,

the upper-case alphabet ``A'' through ``Z'', with decimal ordinal values [11] through [37]. [a7 t 0270]

The resulting list of identifier metacharacters shall comprise a range in abstract syntax from ``000'' through ``ZZZ'', with an ordinal range in encoded decimal values from [0] through [50652]. [a7 t 0280]

Note 1.—  This construct may be viewed as a three-digit radix-37 number. [a7 n 0150]

Note 2.—  This encoding mechanism is provided to support the optional mapping of certain IATA-defined character-based identifiers into binary address fields. [a7 n 0160]
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Table 4-1: ATN NSAP Address Field Characteristics [a7 o 0020]

Address Field Provisions

Note.—  This clause specifies the detailed requirements for each of the nine fields which form the ATN NSAP address. [a7 n 0170]

Note.—  Field value specifications are enclosed in square brackets (i.e. [ ]), with syntax as noted (i.e. hexadecimal, decimal, alphanumeric or identifier). [a7 n 0180]

Authority/Format Identifier

Note.—  The Authority/Format Identifier (AFI) field specifies the authority responsible for allocating values for the IDI field, the format of the IDI field, and the abstract syntax representation used for the Domain Specific Part (DSP) of the NSAP address. [a7 n 0190]

Format

The AFI field shall contain the two-digit decimal representation of the ATN NSAP Authority and Format Identifier. [a7 t 0290]

Administration

Note.—  The AFI field value for an ATN NSAP address has been selected by ICAO from the set of values specified by ISO. [a7 n 0200]

Range

The AFI field value for an ATN NSAP address shall be [47], expressed as a decimal number. [a7 t 0300]

Encoding

The AFI field shall be encoded using BCD rules, as defined in 4.4.4. [a7 t 0310]

Initial Domain Identifier

The Initial Domain Identifier (IDI) field shall specify the abstract syntax and semantics of the DSP portion of the ATN NSAP address. [a7 t 0320]

Format

The IDI field shall contain the four-digit decimal representation of the International Code Designator which defines an ICAO-administered ATN NSAP DSP format. [a7 t 0330]

Administration

Note.— The IDI value is registered with ISO as defined in ISO 6523.

 [a7 n 0210]

Range

The IDI field value for an ATN NSAP address shall be [0027], expressed as a decimal number.

Encoding

The IDI field shall.be encoded using BCD rules, as defined in 4.4.4.

Version Identifier

The Version Identifier (VER) field shall specify the version number applicable to the ATN NSAP address syntax, semantics and encoding. [a7 t 0360]

Format

The VER field shall contain the two-digit hexadecimal representation of the version number for the ATN NSAP Address. [a7 t 0370]

Administration

Note.—  The VER field value for an ATN NSAP address is defined by ICAO. [a7 n 0220]

Range

The VER field value for Version 1 of the AINSC ATN NSAP Address in fixed systems, expressed as a two-digit hexadecimal number, shall be [01]. [a7 t 0380]

The VER field value for Version 1 of the AINSC ATN NSAP Address in mobile systems, expressed as a two-digit hexadecimal number, shall be [41]. [a7 t 0385]

The VER field value for Version 1 of the ATSC ATN NSAP Address in fixed systems, expressed as a two-digit hexadecimal number, shall be [81]. [a7 t 0390]

The VER field value for Version 1 of the ATSC ATN NSAP Address in mobile systems, expressed as a two-digit hexadecimal number, shall be [c1]. [a7 t 0395]

Future versions of the AINSC ATN NSAP Address shall be allocated VER field values in the range [02] - [3f] for fixed systems and [42] - [7f] for mobile systems; these values shall be reserved until they are assigned. [a7 t 0400]  Future versions of the ATSC ATN NSAP Address shall be allocated VER field values in the range [82] - [bf] for fixed systems and [c2] - [ff] for mobile systems; these values shall be reserved until they are assigned. [a7 t 0410]  The VER field values [00], [40], [80] and [c0] shall be reserved. [a7 t 0420]

Encoding

The VER field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0430]

Administration Identifier

The Administration Identifier (ADM) field shall specify the organization responsible for administration of an ATN Administrative Domain. [a7 t 0440]

Format

The format of the ADM field shall be as given in 4.5.4.1.1 or 4.5.4.1.2, based on whether the organization responsible for administration of the associated ATN Administrative Domain is an ATSC organization or an AINSC organization. [a7 t 0450]

ATSC Format

The ATSC ADM field shall contain the six-digit hexadecimal code for an ATSC Administrative Domain identifier. [a7 t 0460]

This field value shall be derived from the set of three-character alphanumeric symbols representing a three-character ISO country designator as defined in ISO 3166. [a7 r 0010]

AINSC Format

The AINSC ADM field shall contain the six-digit hexadecimal code for an AINSC Administrative Domain identifier. [a7 t 0470]

Recommendation.—  This field value should be derived from the set of three-character alphanumeric symbols representing an IATA Airline or Aeronautical Stakeholder Designator. [a7 r 0020]

Administration

ADM field values shall be administered by the authority given in 4.5.4.2.1 or 4.5.4.2.2, based on whether the associated ATN Administrative Domain is an ATSC domain or an AINSC domain. [a7 t 0480]

ATSC Administration

ATSC ADM values shall be assigned and administered by ICAO. [a7 t 0490]

Note.— Authority may be further delegated to State authorities as required. [a7 n 0230]

AINSC Administration

AINSC ADM values shall be assigned and administered by IATA. [a7 t 0500]

Note.—  Authority may be further delegated to aeronautical industry authorities as required. [a7 n 0240]

Range

The range of ADM field values shall be determined as given in 4.5.4.3.1 or 4.5.4.3.2, based on whether the associated ATN Administrative Domain is an ATSC domain or an AINSC domain. [a7 t 0510]

ATSC Range

The ATSC ADM field values shall be in the range [000000] - [ffffff], represented as hexadecimal numbers. [a7 t 0520]

The ATSC ADM field shall contain the IA-5 encoding of valid three-character alphanumeric ISO Country Code values, as specified in ISO 3166.  For this purpose, the ATSC ADM field shall  be represented using upper-case alphabetic characters and decimal numerals. [a7 r 0030]

AINSC Range

The AINSC ADM field values shall be in the range [000000] - [ffffff], represented as hexadecimal numbers. [a7 t 0530]

Recommendation.—  The AINSC ADM field should contain the IA-5 encoding of valid three-character alphanumeric IATA Airline or Aeronautical Stakeholder Designator values, as specified in the IATA Airline Coding Directory.  For this purpose, the AINSC ADM field should be represented using upper-case alphabetic characters and decimal numerals. [a7 r 0040]

Encoding

The ADM field shall be encoded using alphanumeric rules, as defined in 4.4.6. [a7 t 0540]

Routing Domain Format

The Routing Domain Format (RDF) field shall be reserved.

The RDF field value shall be [00] expressed as a two-digit hexadecimal number.

The RDF field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0590]

Administrative Region Selector

The Administrative Region Selector (ARS) field shall identify the routing domain of the addressed network entity. [a7 t 0600]

Note 1.— In the case of a fixed (i.e. ground-based) network entity, the ARS field will indicate the fixed routing domain within which that network entity is located. [a7 n 0260]

Note 2.— In the case of a mobile (i.e. aircraft-based) network entity, the ARS field will indicate the identity of the mobile (i.e. aircraft) routing domain within which that network entity is located. [a7 n 0270]

Format

The format of the ARS field shall be as given in 4.5.6.1.1, 4.5.6.1.2, or 4.5.6.1.3, based on the authority responsible for the associated ATN Administrative Domain, and based on the value of the VER field. [a7 t 0610]

ATSC-Fixed Format

The ATSC-Fixed ARS field shall contain the six-digit hexadecimal code for an ATN routing domain identifier, when a ``Fixed'' VER value is present. [a7 t 0620]

Note.— An ATSC administration may opt to derive six-digit hexadecimal ATSC-Fixed ARS field value syntax from the IA-5 encoding of the three least-significant characters of a four-character alphabetic symbol representing an appropriate ICAO Location Indicator. [a7 n 0280]

AINSC-Fixed Format

The AINSC-Fixed ARS field shall contain the six-digit hexadecimal code for an ATN routing domain identifier, when a ``Fixed'' VER value is present. [a7 t 0630]

Note.— An AINSC administration may opt to derive six-digit hexadecimal AINSC-Fixed ARS field value syntax from the IA-5 encoding of a three-character alphabetic symbol representing an appropriate IATA Location Identifier. [a7 n 0290]

Mobile Format

The Mobile-ARS field shall contain a six-digit hexadecimal number representing the 24-bit ICAO Aircraft Identifier, when a ``Mobile'' VER value is present. [a7 t 0640]

Administration

ARS field values shall be administered by the authority given in 4.5.6.2.1, 4.5.6.2.2, or 4.5.6.2.3, based on the value of the VER field. [a7 t 0650]

ATSC-Fixed Administration

ATSC ARS values shall be assigned and administered by ICAO. [a7 t 0660]

Note.— Authority may be further delegated to State authorities as required. [a7 n 0300]

AINSC-Fixed Administration

AINSC ARS values shall be assigned and administered by IATA. [a7 t 0670]

Note.— Authority may be further delegated to aeronautical industry authorities as required. [a7 n 0310]

Mobile Administration

Mobile ARS values shall be assigned and administered by ICAO. [a7 t 0680]

Note.— Authority may be further delegated to State authorities as required. [a7 n 0320]

Range

ARS field values shall be in the range [000000]-[ffffff], expressed as hexadecimal numbers. [a7 t 0690]

Encoding

The ARS field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0700]

Default Value

If an ATN administrative domain chooses not to allocate fixed ARS field values (i.e. chooses not to partition the administrative domain into routing domains), then the value of the ARS field for all fixed addresses within that ATN administrative domain shall be [000001]. [a7 t 0710]  No default ARS field value shall be defined or allowed for mobile routing domains. [a7 t 0720]

Location Identifier

The Location Identifier (LOC) field shall be used for partitioning the address space administered by a single ATN routing domain authority into more than one routing area. [a7 t 0730]

Format

The format of the LOC field shall be as given in 4.5.7.1.1, 4.5.7.1.2 or 4.5.7.1.3, based on the authority responsible for the associated ATN Administrative Domain, and based on the value of the VER field. [a7 t 0740]

ATSC Format

The ATSC-Fixed LOC field shall contain the four-digit hexadecimal code for an ATN routing area identifier, when an ``ATSC'' ADM value is present in combination with a ``Fixed'' VER value. [a7 t 0750]

Note.— An ATSC administration may opt to derive four-digit hexadecimal ATSC LOC field value syntax from the three least-significant characters of a four-character identifier meta�character representing appropriate ICAO Location Indicators, encoded using ordinal rules defined in  4.4.7. [a7 n 0330]

AINSC Format

The AINSC-Fixed LOC field shall contain the four-digit hexadecimal code for an ATN routing area identifier, when an ``AINSC'' ADM value is present in combination with a ``Fixed'' VER value. [a7 t 0760]

Note.— An AINSC administration may opt to derive four-digit hexadecimal AINSC LOC field value syntax from a three-character identifier meta�character representing appropriate IATA Location Identifiers, encoded using ordinal rules defined in  4.4.7. [a7 n 0340]

Mobile Format

The Mobile-LOC field shall contain the four-digit hexadecimal code for an ATN routing area identifier, when a ``Mobile'' VER value is present. [a7 t 0770]

Administration

LOC field values shall be administered by the authority designated in the ADM field. [a7 t 0780]

Range

LOC field values shall be in the range [0000]-[ffff], expressed as hexadecimal numbers. [a7 t 0790]

Encoding

The LOC field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0800]

Default Value

If an ATN routing domain administration chooses not to allocate LOC field values (i.e. chooses not to partition the routing domain into routing areas), then the value of the LOC field for all addresses within that ATN routing domain shall be [0001]. [a7 t 0810]

System Identifier

The System Identifier (SYS) field shall identify the end-system or intermediate-system containing the addressed Network entity. [a7 t 0820]

Format

The format of the SYS field shall be determined by the authority designated in the ADM field. [a7 t 0830]

Administration

The SYS field shall be administered by the authority designated in the ADM field. [a7 t 0840]

Range

SYS field values shall be in the range [000000000000]-[ffffffffffff], expressed as hexadecimal numbers. [a7 t 0850]

Encoding

The SYS field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0860]

NSAP Selector

The NSAP Selector (SEL) field shall identify the end-system or intermediate-system network entity or network service user process responsible for originating or receiving Network Service Data Units (NSDUs). [a7 t 0870]

Format

The SEL field shall contain the two-digit hexadecimal representation of a network entity or network service user protocol selector. [a7 t 0880]

Administration

 SEL field values in the range [01] - [fd] shall be assigned and administered by the authority designated in the ADM field.

Note. —  Authority may be further delegated by the designated authority as required.

Range

Valid SEL field values shall be in the range [00-ff].

The SEL field value for an intermediate-system network entity shall be [00], except for the case of an airborne intermediate-system not supporting IDRP.  In that case, the SEL field value shall be [fe].  The SEL field value [ff] shall be reserved.

Note. — SEL values in stand-alone end-systems (i.e.in  end-systems not co-located with intermediate-systems) are not constrained.

	[a7 t 0900]

Encoding

The SEL field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0910]

Transport Layer Addressing

General

Note 1.—  This section provides requirements on the format of ATN TSAP addresses.  An ATN TSAP address is an NSAP address and a TSAP selector. [a7 n 0350]

Note 2.—  The requirements in this section apply to the administration of transport addresses local to an ATN End System. They do not apply to all systems in a global OSI Environment. An ATN System may allow remote transport addresses to obey different standards, e.g. when interworking with a non-ATN system is required.  

ATN TSAP Selector

An ATN TSAP selector shall be either one or two octets in length. [a7 t 0920]

Format

The TSAP Selector field shall be interpreted as an unsigned binary integer. [a7 t 0930]

Administration

The TSAP Selector field shall be administered on a local basis. [a7 t 0940]

Range

Valid ATN TSAP Selector field values shall be in the range [0] - [65535]. [a7 t 0950]

Encoding

The TSAP Selector field shall be encoded using binary rules, as defined in 4.4.5. [a7 t 0960]

Recommendation.—  TSAP selector values in the range [0] - [255] should be encoded using one octet, higher values should be encoded using two octets. [a7 r 0050]
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