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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-gavernmental in liaison with 1ISO and IEC _also take part in the work In the field of information
technolpgy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internafjonal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of the joint technical committee is to prepare International Standards. Draft International
Standaids adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bedies casting a vate.

Attentioh is drawn to the possibility that some of the elements of this)International Standard may be the
subject jof patent rights. ISO and IEC shall not be held responsible foridentifying any or all such patent rights.

ISO/IEC 8348 was prepared by Joint Technical Committee~ ISO/IEC JTC 1, Informatipn technology,
Subcommittee SC 6, Telecommunications and information_exchange between systems, in cqllaboration with
ITU-T. The identical text is published as ITU-T Rec. X.213.

This thifd edition cancels and replaces the second edition (ISO/IEC 8348:1996), which has heen technically
revised] It also incorporates Amendment 1:1998 and‘Amendment 2:2002.

Annex A forms a normative part of this International Standard. Annexes B and C are for information only.

© ISO/IEC 2002 — All rights reserved \4
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Introduction

This Recommendation | International Standard is one of a set of Recommendations and International Standards produced
to facilitate the interconnection of computer systems. It is related to other Recommendations and International Standards
in the set as defined by the Reference Model of Open Systems Interconnection (OSI). The OSI Reference Model
(ITU-T Rec. X.200 | ISO/IEC 7498-1) subdivides the area of standardization for interconnection into a series of layers of
specification, each of a manageable size.

This Recommendation | International Standard defines the Service provided by the Network Layer to the Transport Layer
at the boundary between the Network and Transport Layers of the Reference Model. It provides for the designers of
Transport protocols a definition of the Network Service existing to support the Transport protocol and for the designers
of Network protocols a definition of the services to be made available through the action of the Network protocol over
the underlying sefvice. This relationship 1s illustrated in Figure 0.

Transport — | Transport Uses
protocol layer service i

Network service

Network Network Provides

protocol layer service

TISO0290-92

Figure 0 — Relationship of théNetwork Service
to OSI Network and Transport protocols

The use of the word "Network" to name the "Network'\Layer of the OSI Reference Model should be distinguished from
the use of the wprd "network” to denote a communications network as conventionally understood. To facilifate this
distinction, the tgrm "subnetwork" is used for-alcollection of physical equipment, commonly called a "netwofk" (see
Rec. X.200 | ISOJIEC 7498-1). Subnetworks may be either public networks or privately supplied networks. In thd case of
public networks, |their properties may be determined by separate Recommendations such as CCITT Rec. X.21 for a
circuit-switched rletwork or ITU-T RecX.25 for a packet-switched network.

Throughout the $et of OSI Reecommendations and International Standards the term "Service" refers to the |abstract
capability provid¢d by one layerof the OSI Reference Model to the layer above it. Thus, the Network Service dgfined in
this Recommendption | Imternational Standard is a conceptual architectural Service, independent of adminjstrative
divisions.

NOTE — It is ijnportant to distinguish the specialized use of the term "Service" within the set of OSI Recommendatjons and
International Standards from i e elsewhere to describe the provision of a service by an organization h as the provision of a
service, as defined in other Recommendations, by an Administration).

Any particular subnetwork may or may not support the OSI Network Service. The OSI Network Service may be
provided by a combination of one or more subnetworks and optional additional functions between or outside these
subnetworks.

Vi © ISO/IEC 2002 — All rights reserved
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — Open Systems Interconnection —
Network service definition

SECTION 1 - GENERAL

1 Sd

This Recomfendation | International Standard defines the OSI Network Service in terms of:

a)
b)
)

C

The principal objectives of this Recommendation | International Standard are:

)

2)
3)

4)

This Recom
constrain thq

There is no
achieved thr
Recommend

ope

the primitive actions and events of the Service;
the parameters associated with each primitive action and event, and the form which they take;

the interrelationship between, and the valid sequences of, these actions and events.

To specify the characteristics of a conceptual Network Service andthus, supplement the Refd
in guiding the development of Network Layer protocols.

To encourage convergence of the capabilities offered by pfeviders of subnetworks.

To provide a basis for the individual enhancement of exXisting heterogeneous subnetworks t
subnetwork-independent Network Service to enablgé.them to be concatenated for the purpose
global communication. (Such concatenation may~involve optional additional functions wj
defined in this Recommendation | International Standard.) A definition of the quality of
important element of this Recommendation [Nnternational Standard.

To provide a basis for the development’and implementation of subnetwork-independent Tra
protocols decoupled from the variability of underlying public and private subnetworks and
interface requirements.

mendation | International Standard does not specify individual implementations or products
implementation of entities and'interfaces within a system.

conformance of equipment to this Recommendation | International Standard. Instead, cor
bugh implementatiofi of conforming OSI Network protocols which fulfil the Network Service d
ation | International Standard.

2 N

The followit
constitute pro

rmativereferences

48:2002 (E)

rence Model

0 a common
of providing
hich are not
bervice is an

nsport Layer
heir specific

nor does it

iformance is
tfined in this

in this text,

g Recommendatrons and Internatlonal Standards contain prov1s1ons which, through reference

ns indicated

were valid. All Recommendatlons and Standards are subject to revision, and partles to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of the IEC and ISO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently

valid ITU-T

2.1 Id

Recommendations.

entical Recommendations | International Standards

ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Open Systems

Interconnection — Basic Reference Model: The Basic Model.

ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open Systems

Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

ITU-T Recommendation X.224 (1995) | ISO/IEC 8073:1997, Information technology —
Interconnection — Protocol for providing the connection-mode transport service.

ITU-T Rec. X.213 (10/2001)

Open Systems
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2.2 Additional references
—  CCITT Recommendation E.163 (1988), Numbering plan for the international telephone service.
—  ITU-T Recommendation E.164 (1997), The international public telecommunication numbering plan.
—  ITU-T Recommendation E.191 (2000), B-ISDN addressing.
— ITU-T Recommendation E.191.1 (2001), Criteria and procedures for the allocation of ITU-T
International Network Designator Addresses.
—  ITU-T Recommendation F.69 (1994), The international telex service — Service and operational provisions
of telex destination codes and telex network identification codes.
—  CCITT Recommendation T.50 (1992), International Reference Alphabet (IRA) (Formerly International
Alphabet No. 5 or IA5) — Information technology — 7-bit coded character set for information interchange.
—  ITU-T Recommendation X.121 (2000), International numbering plan for public data networks.
— ITE-T Recommendation X-3001996); General principtes forimerworking berween pubtic jetworks and
between public networks and other networks for the provision of data transmission serviges.
— | ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for informuation ifterchange.
— | ISO 2375:1985, Data processing — Procedure for registration of escape sequences,
— | ISO 3166-1:1997, Codes for the representation of names of countries and‘their subdivisiops — Part 1:
Country codes.
— | ISO/IEC 6523-1:1998, Information technology — Structure for the identification of orgadizations and
organization parts — Part 1: Identification of organization identification schemes.
— | ISO 8648:1988, Information processing systems — Open SysteisInterconnection — Internal jorganization
of the Network Layer.
— | Internet Standard 2, Assigned Numbers.
— | IETF RFC 1888 (1996), OSI NSAPs and IPv6.
3 Definitions
For the purppses of this Recommendation | International Standard, the following definitions apply.
3.1 Bgsic reference model definitions
This Recommendation | International Standard is based on the concepts developed in the Basic Referen¢e Model for
Open Systems Interconnection and makes use of the following terms defined in ITU-T Rec. X.200 | ISO/IE(Q 7498-1:
a)| expedited Network Service data unit;
b)| Network-address;
¢)| Network Connection;
d)| Network-entity;
e)| Network-protocol control information;
f) L Netwercpretocol dataunit:
g) Network Layer;
h) Network-relay;
i)  Network-routing;
j)  Network Service;
k) Network Service access point;
1) Network Service access point address;
m) Network Service data unit;
n) OSI environment;
0) subnetwork;
p) title.
2 ITU-T Rec. X.213 (10/2001)
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Service conventions definitions

This Recommendation | International Standard also makes use of the following terms defined in ITU-T Rec. X.210 |
ISO/IEC 10731, as they apply to the Network Layer:

confirm;

indication;

Network Service user;
Network Service provider;
primitive;

request;

response.

a)

b)

c)

d)

e)

f)

g)
3.3 N¢
For the purp
3.3.1 ca
3.3.2 ca
NOTE — (
called NS
3.33 ge
3.34 ne
data, which {
to be provids
NOTE -1
3.35 ne
nation NSAIJ
3.3.6 ne

destination N
any logical r

3.3.7 ne
to a set of dd

twork Service definitions
bses of this Recommendation | International Standard, the following definitions also apply:
ling NS user: An NS user that initiates an NC establishment request.

led NS user: An NS user with whom a calling NS user wishes to establish an NC.

Palling NS users and called NS users are defined with respect to a single NC, An, NS user can be both 4
user simultaneously.

heric address: An address which identifies a set of NSAPs rather‘than a single specific NSAP.

fwork connection: An association established by a Network\Layer between two NS users for tl
provides explicit identification of a set of Network data transmissions and agreement concerning
d by the set.

his definition clarifies that given in ITU-T Rec. X.200 | ISO/IEC 7498-1.

fwork connection-mode data transmission:The transfer of an NSDU from a source NSA
within the context of an NC that has previously been established.

fwork connectionless-mode data transmission: The transmission of an NSDU from a sourc
NSAP or group of destination NSAPRS outside the context of an NC and without any requiremen
elationship among multiple invoeations.

twork connectionless-mode multicast transmission: The transmission of an NSDU from a §
stination NSAPs.

twork addressing definitions
scribing network addressing, makes use of the following terms as defined below:

'E address: Information used to identify a point of attachment to a public data network.

bnétwork point of attachment: A point at which a real end system, interworking unit, or real s

calling and a

ne transfer of
the services

P to a desti-

t NSAP to a
t to maintain

ource NSAP

lbnetwork is

real subnetwork and a r‘nnr‘Pphml pnint at which a subnetwork service is offered withi

n an end or

34 N¢
Annex A, dg
3.4.1 D1
3.4.2 su
attached to
intermediate
343

system.

subnetwork point of attachment address: Information used in the context of a particular real subnetwork to

identify a subnetwork point of attachment; or information used in the context of a particular subnetwork to identify the
conceptual point within an end or intermediate system at which the subnetwork service is offered. This term is used
interchangeably with the (equivalent) shortened form subnetwork address.

344

network protocol address information: Information encoded in a Network protocol data unit to carry the

semantics of a Network service access point address. (This is known as an "address signal" or as the "coding of an
address signal" in the public network environment.)

3.4.5

name is an address, the context within which the name is allocated is called an addressing domain.

3.4.6

point addresses in the OSI environment.

ITU-T Rec. X.213 (10/2001)

naming domain: A context within which a name allocated by a naming authority is unambiguous. Where the

global network addressing domain: An addressing domain consisting of all of the Network service access
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3.4.7 network addressing domain: A subset of the global network addressing domain consisting of all of the
Network service access point addresses allocated by one or more addressing authorities.

3.4.8 naming authority: That which allocated names from a specified naming domain, and which ensures that
names so allocated are unambiguous. Where the naming authority allocates addresses, it is called an addressing
authority.

3.4.9 network addressing authority: An addressing authority that assigns and administers Network service access
point addresses within one or more network addressing domains.

3.4.10 abstract syntax: A notation which enables data types to be defined, and values of those types specified,
without determining the way in which they will be represented (encoded) for transfer by protocols.

3.4.11 group Network address: An address that identifies a set of zero or more Network service access points; these
may belong to multiple Network entities, in different end systems.

3.4.12  indlividual Network address: An address that idenfifies a single NSAP.

NOTE — Where the distinction between a group Network address and an individual Network address is not.impoftant, the term
NSAP adfiress is used.

3.5 Ng¢twork layer architecture definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Red. X.300 and
ISO 8648.

a)| subnetwork;

b)| real subnetwork;

c)| subnetwork service;
d)| real end system;

e)| interworking unit;

f) | intermediate system;

g)| relay entity.

4 Abbreviations

For the purppses of this Recommendation International Standard, the following abbreviations apply:

AHI Authority.and Format Identifier

C( Country Code

COR Gonfirmation of Receipt

DCC Data Country Code

D3P Domain Specific Part

ENSBY FxpeditedNetwork-Servicedataumtt
ICD International Code Designator

IDI Initial Domain Identifier

IDP Initial Domain Part

ISDN Integrated Services Digital Network
N Network

NC Network Connection

NL Network Layer

NPAI Network Protocol Addressing Information
NPDU Network Protocol Data Unit
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NS Network Service
NSAP Network Service access point
NSDU Network Service data unit
OSI Open Systems Interconnection
PSTN Public Switched Telephone Network
PTT Postal, Telephone and Telegraph
QOS Quality of Service
RPF Reference Publication Format
SNPA Subnetwork Point of Attachment
5 Conventions
5.1 G¢neral conventions

This Service]

The layer sg
abstract desd

5.2

Service prim

convey parafneters which indicate information available in the user/proyider interaction.

The parame
and 19. Eaclj
labelling the

Some entriey

P4rameters

Definition uses the descriptive conventions given by ITU-T Rec. X.210 | ISO/IEC10731.

rvice model, service primitives, and time-sequence diagrams taken from(those conventions
riptions; they do not represent a specification for implementation.

itives, used to represent service-user/service-provider interactions (see ITU-T Rec. X.210 | ISO

ers which apply to each group of Network Service primitives are set out in tables in clau
"X" in the tables indicates that the primitive labelling the column in which it falls may carry t
row in which it falls.

are further qualified by items in brackets. These may be:

are entirely

IEC 10731),

ses 12 to 14
he parameter

a)| an indication that the parameter is conditional in some way:
© indicates that the parameter is not present on the primitive for every NC; the parameter
definition describes-the conditions under which the parameter is present or absent;
b)| aparameter specific consfraint:
= indicate$\that the value supplied in an indication or confirm primitive is alwayp identical to
that supplied in the corresponding request or response primitive occurring at the|peer NSAP;
¢)| an indicationthatsome note applies to the entry:
(Note x) indicates that the referenced note contains additional information pertaining to the parameter
and its use.
In any partigular{interface, not all parameters need be explicitly stated. Some may be implicitly associdted with the
NSAP at whjehithe primitive is issued.

5.3

NC end-point identification convention

If an NS user needs to distinguish among several NCs at the same NSAP, then a local NC end-point identification
mechanism must be provided. All primitives issued at such an NSAP would be required to use this mechanism to
identify NCs. Such an implicit identification is not described as a parameter of the service primitives in this Service
Definition.

NOTE - The implicit NC end-point identification must not be confused with the address parameters of the N-CONNECT
primitives (see 12.2).

6 Overview and general characteristics

The Network Service provides for the transparent transfer of data (i.e. NS-user-data) between NS users. It makes
invisible to these NS users the way in which supporting communications resources are utilized to achieve this transfer.
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In particular,

a)

b)

d)
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the Network Service provides for the following:

Independence of underlying transmission media — The Network Service relieves NS users from all
concerns regarding how various subnetworks are used to provide the Network Service. The Network
Service hides from the NS user differences in the transfer of data over heterogeneous subnetworks, other
than quality of service.

End-to-end transfer — The Network Service provides for transfer of NS-user-data between NS users in end
systems. All routing and relaying functions are performed by the NS provider including the case where
several similar or dissimilar transmission resources are used in tandem or in parallel.

Transparency of transferred information — The Network Service provides for the transparent transfer of
octet-aligned NS-user-data and/or control information. It does not restrict the content, format or coding of
the information, nor does it ever need to interpret its structure or meaning.

Quality of service selection — The Network Service makes available to NS users a means to request and to

7 Ty
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b)

For a given
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However, g
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a particular }
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QOS-parameters representing characteristics such as throughput, transit delay, accuracy and|r

NS-user-addressing — The Network Service utilizes a system of addressing (NSAP addressij

by means of
cliability.

g and group

Network addressing) which allows NS users to refer unambiguously to one anothef:.

'pes and classes of Network Service

p types of Network Service:
a connection-mode service (defined in Section 2); and

a connectionless-mode service (defined in Section 3).

ection-mode
ection-mode

nstance of communication, the mode of service provided to all NS users is the same (i.e. con
nless-mode). Choice of provision of the connectionleéss-mode Network Service or the con
vice is made in accordance with ITU-T Rec. X.200,| ISO/TEC 7498-1.

ng to this Service Definition, an NS user orANS provider shall state which types(s) of service
e

it expects to

distinct classes of Network Servicé«defined.

r the connection-mode seryieg,~two Network Layer Services, Receipt Confirmation and Expedited Data

NS provider-options.

lich is an NS provider=@ption is one which an NS provider can choose either to provide or not t
NC. In circumstances-where the NS provider chooses not to provide a provider-option service,
he Network Setyice. If the provider-option Receipt Confirmation or Expedited Data Transfer i
pfined in 14A)to14.3.

b provide for
t will not be
provided, it

{2~ DEFINITION OF THE CONNECTION-MODE SERVICE

8

Features of the connection-mode Network Service

The connection-mode Network Service offers the following features to an NS user:

a)

b)

The means to establish an NC with another NS user for the purpose of transferring NS-user-data in the
form of NSDUs. More than one NC may exist between the same pair of NS users.

The establishment of an agreement between the two NS users and the NS provider for a certain QOS
associated with each NC.

The means of transferring NSDUs in sequence on an NC. The transfer of NSDUs, which consist of an
integer number of octets, is transparent, in that the boundaries of NSDUs and the contents of NSDUs are
preserved unchanged by the Network Service, and there are no constraints on the NSDU content imposed
by the Network Service.
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The means by which the receiving NS user may flow control the rate at which the sending NS user may
send NSDUs.

In some circumstances, the means of transferring separate expedited NSDUs in sequence (see clause 7).
Expedited NSDUs are limited in length and their transmission is subject to a different flow control from
normal data across the NSAP.

The means by which the NC can be returned to a defined state and the activities of the two NS users

synchronized by use of a reset service.

In some circumstances, the means for the NS user to confirm the receipt of an NSDU (see clause 7).

The unconditional, and therefore possibly destructive, release of an NC by either of the NS users or by the

NS provider.

9.1 M

This Servic
ISO/IEC 107
two NSAPs.
parameters.

9.2 M

Between the
one end rec
specifying t}
queue mode

This queue 1
users of the
Service, nor
specified in

operations of Network Layer entities (including relay entities) which are used to provide the Network

attempt to s
In interpretiy
have preceds

NOTE —
on the abi

Model of the connection-mode Network Service

pdel of the connection-mode Network Layer Service

Definition uses the abstract model for a layer service defined in clause4_of ITU-T H
31. The model defines the interactions between the NS users and the NS provider which takd
Information is passed between the NS user and the NS provider by service primitives, which

pdel of a Network Connection

two end-points of an NC, there exists a flow control funefion which relates the behaviour of th
piving NS-user-data to the ability of the NS user at_the other end to send NS-user-data. As
his flow control feature and its relationship with other capabilities provided by the Network
of an NC, described in the following subclauses, isused.

nodel of an NC is discussed only to aid in the understanding of the end-to-end service features
Network Service. It is not intended to serveias a substitute for a precise, formal description of]
as a complete specification of all allowable sequences of NS primitives (allowable primitive s
clause 11 — also, see Note below.) Imaddition, this model does not attempt to describe all the

ecify or constrain Network Service implementations is implied.
g this Service Definition, statements in clauses 12 to 14 concerning the properties of individu
nce over the general statéments in this clause.

h addition to the int€raction between service primitives described by this model, there may be constraints
ity to invoke primitives, as well as service procedures defining particular sequencing constraints on some §

9.2.1

one queue fdg

QrI
The queue

eue model'concepts

odel represents the operation of an NC in the abstract by a pair of queues linking the two NS4

bec. X.210 |
place at the
may convey

e NS user at
a means of
Service, the

perceived by
the Network
equences are
functions or
Service. No

al primitives

ipplied locally
rimitives.

A\Ps. There is

r'cach direction of information flow (see Figure 1).

Each queue represents a flow control function in one direction of transfer. The ability of an NS user to add objects to a
queue will be determined by the behaviour of the NS user removing objects from that queue and the state of the queue.
Objects are entered or removed from the queue, either as the result of interactions at the two NSAPs, or as the result of

NS provider

initiatives.

The pair of queues is considered to be available for each potential NC.

The objects which may be placed in a queue as a result of interactions at an NSAP (see clauses 12 to 14) are:

a)
b)
©)
d)

connect objects (associated with N-CONNECT primitives and all of their parameters);
octets of normal NS-user-data (associated with an N-DATA primitive);

indications of end-of-NSDU (associated with completion of an N-DATA primitive);

expedited NSDUs (associated with N-EXPEDITED-DATA primitives and all their parameters)
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e) data acknowledgment objects (associated with N-DATA-ACKNOWLEDGE primitives);

f) reset objects (associated with N-RESET primitives and their parameters);

g) disconnect objects (associated with N-DISCONNECT primitives and all their parameters).
NOTE — The description of flow control (see 9.2.3) requires a less abstract description than that used for describing sequences of
primitives in clauses 11 to 14. While primitives are defined to be indivisible, for purposes of this queue model, information

associated with N-DATA primitives is conceptually subdivided into a sequence of octets of NS-user-data followed by an end-of-
NSDU indication. This does not imply any particular subdivision in any real interface.

NS user A NS user B
NSA? /Ng AP
Queue from A to B
Queue from B to A
NS provider
TISO0300-92

Figure 1 — Queue model of a Network Connection

The objects which may be placed in a queue as a result of NS provider initiatives (see clauses 12 to 14) are:
1)| reset objects (associated with N-RESET primitives and all their parameters);
2)| synchronization mark objects (see 9.2.4);

3)| disconnect objects (associated with NaDISCONNECT primitives and all their parameters).

The queues gre defined to have the following\general properties:

i) [ a queue is empty until a Connect object has been entered and can be returned to this state, with loss of its
contents, by the NS provider (see 9.2.4 and 9.2.5);

ii)[ objects may be entered into a queue as a result of the actions of the source NS user, subject fo control by
the NS provider;_dbjects may also be entered into a queue by the NS provider;

iii] objects are’removed from the queue under the control of the receiving NS user;

iv) objeetshare normally removed under the control of the NS user in the same order that they were entered
(however see 9.2.3);

V) —a qUeUT 1133 @ HITited capacity, but this capacity 1S TIot TIeCesSarily eithier fixed or determmmnabie.

9.2.2 NC establishment

A pair of queues is associated with an NC between two NSAPs when the NS provider receives an N-CONNECT request
primitive at one of the NSAPs and a connect object is entered into one of the queues. From the standpoint of one of
the NS users of the NC, the queues remain associated with the NC until a disconnect object (associated with an
N-DISCONNECT primitive) is either entered or removed from a queue at that NSAP.

If NS user A denotes the NS user who initiates NC establishment (resulting in a connect object being entered into the
queue from NS user A to NS user B), then no object other than a disconnect object may be entered into the queue from A
to B until after the connect object associated with the N-CONNECT confirm has been removed. In the queue from
NS user B to NS user A, objects can be entered only after a connect object associated with an N-CONNECT response
from NS user B has been entered; it is possible for a disconnect object to be placed in the queue from B to A instead of a
connect object to release the NC.
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https://iecnorm.com/api/?name=bcf67240c8f361b161d544399008155c

ISO/IEC 8348:2002 (E)

The properties exhibited by the queues while the NC exists represent the agreements reached among the NS users and the
NS provider during the NC establishment procedure concerning quality of service and the use of the receipt and
expedited data transfer services.

9.2.3 Data transfer operations

Flow control on the NC is represented in this queue model by the management of the queue capacity, allowing objects of
certain types to be added to the queues. The conditions affecting entry of reset and disconnect objects are described in
item b) below and in 9.2.4 and 9.2.5. The flow control relationship between the other types of objects is summarized by
Table 1.

Table 1 — Flow control relationships between queue model objects

The addition of object x
may Octets of NS-user-data or .
prevent end-of-NSDU Expedited NSDU Data acknowjedgment
further
addition of|object y
Octets of gormal NS-user-data or Yes Yes No
end-of-NSO)U
Expedited NSDU No Yes No
Data acknoyvledgment No No No

Once in the queue, the NS provider may manipulate pairs of adjacent objegts, resulting in:

a)| Change of order — The order of any pair of objects may be reversed, if and only if, the following object is
of a type defined to be able to advance ahead of the' preceding object. No object is defined fto be able to
advance ahead of another object of the same type.

b)| Deletion — Any object may be deleted if, and-only if, the following object is defined to be destructive with
respect to the preceding object. If necessary, the last object in the queue will be deletedl to allow a
destructive object to be entered. Destructive objects may therefore always be added t¢ the queue.
Disconnect objects are defined to be destructive with respect to all other objects. Reset objects are defined
to be destructive with respect to all’ other objects except connect and disconnect objects.

The relationghips between objects which'may be manipulated as described in a) and b) above are summarize(l in Table 2.

Whether thg NS provider performs\actions resulting in change of order and deletion or not will depend upon the
behaviour of the NS users and(the' agreed QOS for the NC. In general, if an NS user does not cause ¢bjects to be
removed from a queue, the NS provider shall, after some unspecified period of time, perform all permitt¢d actions of
types a) and |p).

9.24 Rdset operations

The invocatipn©fa’reset procedure is represented in the two queues as follows:

a) _Invocation oI a reset procedure by the NS provider is represented by the introduction into each queue of a
reset object followed by a synchronization mark object.

b) A reset procedure invoked by an NS user is represented by the addition of a reset object to one queue. In
this case, the NS provider will insert a reset object followed by a synchronization mark object into the
other queue.

The completion of a reset procedure by the issuance of an N-RESET response by an NS user results in a reset object
being placed in the queue from the responding NS user.

A synchronization mark object cannot be removed from a queue by an NS user; a queue appears empty to an NS user
when a synchronization mark object is the next object in it. Unless destroyed by a disconnect object, a synchronization
mark object remains in the queue until the next object following it in the queue is a reset object. Both the synchronization
mark object and the following reset object are then deleted by the NS provider.

NOTE - Associated with the invocation of a reset procedure are restrictions on the issuance of certain other types of primitives.
These restrictions will result in restrictions on the entry of certain object types into the queue until the reset procedure is complete.

ITU-T Rec. X.213 (10/2001) 9
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9.2.5 NC release

The insertion into a queue of a disconnect object, which may occur at any time, represents the initiation of an NC release
procedure. The release procedure may be destructive with respect to other objects in the two queues and eventually
results in the emptying of the queues and the disassociation of the queues with the NC.

The insertion of a disconnect object may also represent the rejection of an NC establishment attempt or the failure to
complete NC establishment. In such cases, if a connect object representing an N-CONNECT request primitive is deleted
by a disconnect object, then the disconnect object is also deleted. The disconnect object is not deleted when it deletes any

other object,

10

including the case where it deletes a connect object representing an N-CONNECT response.

Quality of the connection-mode Network Service

The term Quality of Service (QOS) refers to certain characteristics of an NC as observed between the NC end-points.

QOS descril
the absence
impairs the fj

A value of (J
NS users at
where each {

10.1 Dg

QOS is desq
which the Q
the NS.

NOTE 1 -
in 5.2 and|
NC. As d

Service pifimitive.

NOTE 2
includes 4
NS user-d|

NOTE 3
imply tha
NS users.

It is in terms|

Information

es aspects of an NC which are attributable solely to the NS provider; it can only be properly,d
of NS user behaviour (which is beyond the control of the NS provider) which specifically
erformance of the Network Service.

OS applies to an entire NC. When determined or measured at both ends of an NC, th¢’ QOS ob
the two ends of the NC is the same. This is true even in the case of an NC spanning several
ubnetwork offers different services.

termination of QOS

ribed in terms of QOS-parameters. The definition of each of these QOS-parameters specifie

It is important to distinguish the use of the term "QOS-parameters" from the more general term "paramet:
used throughout this Service Definition. A "QOS-paramgter” refers to a specific aspect or component of t|
pscribed below, a particular QOS-parameter may or may not be related to a parameter defined as part

- For purposes of accuracy and/or conveniened;“the definition and measurement formula for some Q
component attributable to the NS user(s). Irissa¢h cases, to evaluate the QOS attributable solely to the N§
ependent component must be factored out.

- The definition of NS QOS-parameters'in terms which provide a means for measurement should not be
QOS monitoring or that verification of stated QOS value is, or must be, performed by the NS prov

hbout the QOS requiréments of the NS users may be used by the NS provider for purposes suc

etermined in
Constrains or

erved by the
subnetworks

5 the way in

DS-parameter's value is measured or determined, making reférence where appropriate, to primitjve events of

brs" as defined
he QOS for an
of a Network

DS-parameters
provider, this

understood to
der or by the

of the NS QOS-parameters that information about QOS is exchanged among the NS provider afid NS users.

h as protocol

selection, rojite determinatidn,-and allocation of resources. Information about the QOS available from the[NS provider
may be used|by NS users for purposes such as selecting QOS enhancement mechanisms and determining thgq QOS values
provided to NS users 4t higher layers.

The NS QO$-paranieters can be divided into two categories as follows:

1) those—whose—values—are "L,quu_y\,d" betweett Pt NS—users b_y means—oftheINS pluvidur during the
Establishment phase of an NC. As part of this conveyance, a three-party "negotiation" among the NS
users and the NS provider for the purpose of agreeing upon a particular QOS-parameter value may take
place; and

2) those whose values are not "conveyed" or "negotiated" among the NS users and the NS provider; for these

QOS-parameters, however, information about the values which is useful to the NS provider
user may be made known by local means.

The NS QOS-parameters are defined in 10.2.1 to 10.2.12 below.

and each NS

The set of NS QOS-parameters that belong to the first category, and the procedures and constraints that apply to
conveying and negotiating those QOS-parameters, are specified in 12.2.7. Once the NC is established, and throughout
the lifetime of the NC, the agreed values for these QOS-parameters are not "renegotiated" at any point, and there is no
guarantee that the originally negotiated values will be maintained. The NS user should also be aware that, once an NC is
established, changes in QOS on the NC are not explicitly signalled in the NS.
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For QOS-parameters in the second category, the values for a particular NC are not negotiated, nor are they directly
conveyed from NS user to NS user. As a local matter, however, there may be means by which the values of one or more
of these QOS-parameters are known and utilized by the NS provider and each NS user. Despite the local nature of
particular NS wuser/NS provider interactions which may occur for the purposes of exchanging QOS-parameter
information, the characteristics of an NC which the QOS-parameters describe are applicable and can be observed on a
complete NC, end-to-end basis. Thus, in order to give a full characterization of the properties of NCs, the definitions of
the entire set of QOS-parameters which apply to the NS, including those classified in category 2, are included in this
Service Definition. Other aspects related to category 2 parameters, such as the circumstances of their availability and use,
as well as other QOS issues, such as the relationship to OSI management, and multi-layer QOS relationships, are the
subjects of other OSI QOS-related specifications.

NOTE 4 — For non-negotiated QOS-parameters associated with the Data Transfer phase of an NC, when specified, a value of such
a QOS-parameter applies to both directions of transfer on the NC.

10.2 Definition of QOS-parameters

QOS-paramgters can be classified as:
a)| QOS-parameters which express Network Service performance, as shown in Table 3.,

b)| QOS-parameters that express other Network Service characteristics, as shown in-Table 4.

NOTE — Jome QOS-parameters are defined in terms of the issuance of Network Service primitives. Reference to|a primitive in
10.2.1 thrgugh 10.2.12 refers to the complete execution of that service primitive at the appropriate NSAP.

Table 3 — Classification of performance QOS-parameters

Pérformance criterion
Phase
Speed Accuracy/reliability
NC establisiment NC establishment delay NC establishment failure] probability
(misconnection/NC refusal
Data transfe Throughput Residual error rate |[(corruption,
duplication/loss)
NC resilience
Transit delay Transfer failure probability
NC release NC release delay NC release failure probabillty

Table 4 — QOS-parameters not associated with performance

NC protection

NC priority

Maximum acceptable cost

10.2.1  NC establishment delay

NC establishment delay is the maximum acceptable delay between an N-CONNECT request and the corresponding
N-CONNECT confirm primitive.

NOTE - This delay includes a component, attributable to the called NS user, which is the time between the N-CONNECT
indication primitive and the N-CONNECT response primitive.

10.2.2  NC establishment failure probability

NC establishment failure probability is the ratio of total NC establishment failures to total NC establishment attempts in
a measurement sample.
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NC establishment failure is defined to occur when a requested NC is not established within the specified maximum
acceptable time period as a result of NS provider behaviour such as misconnection, NC refusal, or excessive delay. NC
establishment attempts which fail as a result of NS user behaviour such as error, NC refusal, or excessive delay are
excluded in calculating NC establishment failure probability.

10.2.3  Throughput

Throughput is defined, for each direction of transfer, in terms of a sequence of at least two successfully transferred
NSDUs presented continuously to the NS provider at the maximum rate the NS provider can continuously sustain, and
unconstrained by flow control applied by the receiving NS user.

Given such a sequence of n NSDUs, where 7 is greater than or equal to 2, the throughput is defined to be the smaller of:

a) the number of NS-user-data octets contained in the last » — 1 NSDUs divided by the time between the first

and last N-DATA requests in the sequence; and

b) —thenumberof NS-uscr-data veen the first
and last N-DATA indication

Successful tfansfer of the octets in a transmitted NSDU is defined to occur when the octets are delivered to|the intended

receiving NS

user without error, in the proper sequence, and prior to release of the NC by the recdiving NS u

SCT.

ify both the

Throughput [is specified separately for each direction of transfer. Each throughput specifigation will spe

desired "target" value and the minimum acceptable value (i.e. the "lowest quality @cceptable") for the NC. (See
also 12.2.7.)

10.2.4  Transit delay

Transit delay
values are c4

Successful t
intended red
NS user.

Specificatiot
(i.e. the "low
an NSDU sij

The pair of ¢
direction is g

The transit
occurrences

10.2.5

Residual err
boundary duyj
as shown in

Rasidual error rate

is the elapsed time between an N-DATA request and the correSponding N-DATA indication.
lculated only on NSDUs that are successfully transferred.

ransfer of an NSDU is defined to occur when the NSDU is transferred from the sending N

i of transit delay will define a pair of values! the desired "target" value and the maximur
est quality acceptable") value. (See also 12:2.7.) The specified values will be averages and wil
e of 128 octets.

Fansit delay values specified for an NC applies to both directions of transfer. That is, the transit
xpected to be no worse than thaf specified.

elay for an individual NSDU may be increased if the receiving NS user exercises flow d
hre excluded in calculating both average and maximum transit delay values.

br rate is th€)ratio of total incorrect, lost, and duplicate NSDUs to total NSDUs transferred ai
ring a measurement period. The relationship among these quantities is defined, for a particular
Figure 2:

10.2.6

Transfér failure probability

Flapsed time

b user to the

eiving NS user without error, in the proper sequence, and prior to release of the NC by the receiving

n acceptable
be based on

jelay in each

ontrol. Such

cross the NS
NS user pair,

Transfer failure probability is the ratio of total transfer failures to total transfer samples observed during a performance
measurement.

A transfer sample is a discrete observation of NS provider performance in transferring NSDUs between a specified
sending and receiving NS user. A transfer sample begins on input of a selected NSDU at the sending NS user boundary,
and continues until the outcome of a given number of NSDU transfer requests has been determined. A transfer sample
will normally correspond to the duration of an individual NC.

A transfer failure is a transfer sample in which the observed performance is worse than a specified minimum acceptable
level. Transfer failures are identified by comparing the measured values for the supported performance parameters with
specified transfer failure thresholds. The three supported performance parameters are throughput, transit delay, and
residual error rate.

In systems where Network Service QOS is reliably monitored by the NS provider, transfer failure probability can be
estimated by the probability of an NS provider invoked N-DISCONNECT during a transfer sample.

ITU-T Rec. X.213 (10/2001) 13
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NSDUs sent NSDUs received
Y T
| |
| | Extra
| Successfully Incorrect | NSDUs
Lost transferred NSDUs
| NSDUs NSDUs NI N L (€9)
- INO [N(s)] |
| |
| l
L - L ____ |
L Total NSDUs transferred (N)

TISO0310-92

10.2.7  N(

NC resilienc

a)

b)
during a spe
10.2.8  N(
NC release
successful rq

NC release d

Issuance of 4
Successful
N-DISCON]

10.2.9  N(

NC release

RER - NE)T NN(I) TNKX)

Figure 2 — Components of residual error rate

[ resilience

e parameters specify the probability of:

an NS provider invoked NC release (i.e. issuance of dw N-DISCONNECT indication w
N-DISCONNECT request); and

an NS provider invoked reset (i.e. issuance of an N=RESET indication with no prior N-RESE]

ified time interval on an established NC.

[ release delay
Helay is the maximum acceptable ‘delay between an NS user invoked N-DISCONNECT req
lease of the NC at the peer NS uset. NC release delay is normally specified independently for ¢
elay does not apply in caseywhere NC release is invoked by the NS provider.

n N-DISCONNECT request by either NS user starts the counting of NC release delay for the o

INC release is signalled to the NS wuser not initiating the N-DISCONNECT req
NECT indication.

[ release failure probability

failute_probability is the ratio of total NC release requests resulting in release failure to tota

ith no prior

[ request),

uest and the
ach NS user.

her NS user.
hest by an

NC release

requests inc]

uded/in a measurement sample. NC release failure probability is normally specified independe

ntly for each

NS user.

A release failure is defined to occur, for a particular NS user, if that user does not receive an N-DISCONNECT
indication within the specified maximum NC release delay of the NS user issuing the N-DISCONNECT request (given
that the former NS user has not issued an N-DISCONNECT request).

10.2.10 NC protection

NC protection is the degree to which the NS provider attempts to counter security threats to the Network Service using
security services applied in the Network, Data Link and Physical Layers.

The handling of NC protection QOS parameters is a local matter controlled according to the security policy in force.

NOTE - For further information on the provision of security in the lower layers and the handling of protection QOS, see
ITU-T Rec. X.802 | ISO/IEC TR 13594.
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10.2.11 NC priority

NC priority specifies independently the relative importance of an NC with respect to the following:

a) priority to gain an NC;
b) priority to keep an NC;
c) priority of data on the NC.

NC priority QOS-parameters a) and b) together define the order in which NCs are to be broken to recover resources if
necessary. The NS provider is required to accept new requests for NCs with a high priority type a) if it can, even if NCs
with a lower priority type b) have to be released to do so.

NC priority QOS-parameter c¢) defines the order in which NCs are to have their QOS degraded. The NCs with a high
priority type c) are to have their requests serviced within the required QOS first and remaining resources are then used to

attempt to satisfy requests on lower priority NCs.

NOTE -1

10212 M

The maximu
specified in
costs.

NOTE -1
specified

11 Sd

This clause
constraints
constraints,
particular tin

Table 5is a

11.1 R¢

A primitive
primitives o

relations are

However, a

he use or abuse of the NC priority QOS-parameters can be controlled by one or more of the following:
user discipline within a closed group of NS users;
differential tariffs;

management facilities within the Network Layer such that requests for NC_priority are
regulated.

hximum acceptable cost

m acceptable cost QOS-parameter specifies the maximum acceptdble cost for an NC. The
hbsolute or relative costs units. The cost of an NC is composed of\communications and end-sys

he possible actions of the NS provider in the event that the maximum acceptable cost for an NC is ex
n this Service Definition.

quence of primitives

lefines the constraints on the sequences:ifwhich the primitives defined in clauses 12 to 14 ma
letermine the order in which primitives occur, but do not fully specify when they may
uch as flow control of data, will affeet the ability of an NS user or an NS provider to issue a pri
he.

ummary of the NS primitives/and their parameters.

lation of primitives at the two NC end-points

ssued at one NC end-point will, in general, have consequences at the other NC end-point. Th
" each type toprimitives at the other NC end-point are defined in the appropriate clauses 12 to
summarized in the diagrams in Figure 3.

i N-DISCONNECT request or indication primitive may terminate any of the other sequ

policed and

cost may be
fem resource

eeded are not

y occur. The
beeur. Other
mitive at any

b relations of
14; all these

ences before

completion.

AnvYN-RESET request or indication may terminate a data transfer, expedited data transfe

r, or receipt

confirmation sequence before completion.

11.2 Se

quence of primitives at one NC end-point

The possible overall sequences of primitives at an NC end-point are defined in the state transition diagram, Figure 4. In

the diagram:

a)

b)

A primitive which is not shown as resulting in a transition (from one state to the same state,
state to a different state) is not permitted in that state (however, see 11.1 above concerning
N-DISCONNECT and N-RESET primitives).

or from one
the effect of

N-DISCONNECT stands for either the request or the indication form of the primitive in all cases.

The labelling of the states NS user invoked reset pending (state 5) and NS provider invoked reset pending
(state 6) indicates the party which started the local interaction, and does not necessarily reflect the value of

the originator parameter in the associated N-RESET primitive.

ITU-T Rec. X.213 (10/2001)
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d) The Idle state (state 1) reflects the absence of an NC. It is the initial and final state of any sequence, and

once it has been re-entered, the NC is released.

e) The use of a state transition diagram to describe the allowable sequences of service primitives does not
impose any requirements or constraints on the internal organization of any implementations of the
Network Service.

Table 5 — Summary of Network Service primitives and parameters

Phase Service Primitive Parameters

NC establisiment NC establishment N-CONNECT request (Called address, calling-addrpss, receipt
confirmation selectiofi;\¢xpeglited data

selection, QOS-parameter sef,
NS-user-data)

N-CONNECT indication (Called address, calling addrpss, receipt
confirmation selection, expeglited data

selection; QOS-parameter sef,
NSruser-data)

N-CONNECT response (Responding address, receipf
confirmation selection, expeflited data

selection, QOS-parameter sef, NS-user-
data)

N-CONNECT confirm (Responding address, receipt
confirmation selection, expeflited data
selection, QOS-parameter sef, NS-user-

data)
Data transfe Data transfer N-DATA sequest (NS-user-data, confirmation frequest)
N-DATA indication (NS-user-data, confirmation [request)
Receipt confirmation|(N-DATA-ACKNOWLEDGE -
(Note) request
N-DATA-ACKNOWLEDGE -
indication
Expedited-data N-EXPEDITED-DATA request (NS-user-data)
transfer(Note)
N-EXPEDITED-DATA indication (NS-user-data)
Reset N-RESET request (Reason)
N-RESET indication (Originator, reason)
N-RESET response -
N-RESET confirm -
NC release NC release N-DISCONNECT request (Reason, NS-user-data, responding
address)
N-DISCONNECT indication (Originator, reason, NS-user-data,

responding address)

NOTE — An NS provider-option service: it need not be provided in every Network Service.
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Figure 3 — Summary of Network Service primitive time sequence diagrams
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Figure 4 — State transition diagram for, séquences of primitives at an NC end-point

blishment seryiCe ‘primitives can be used to establish an NC, provided the NS users exist and

5 N-CONNECT requests at the two NSAPs are handled independently by the NS provider; the

ire known to

y may result

Types of primitives and parameters

Table 6 indicates the types of primitives and the parameters needed for NC establishment.

12.2.1

Addresses

The parameters which take addresses as values (see 12.2.2 to 12.2.4) all refer to NSAP addresses. The NSAP address
parameters will accommodate variable length addresses up to a defined maximum. Network Layer Addressing is
specified in Annex A.

The values of these addresses as supplied by the NS user are not necessarily checked or authenticated by the NS
provider. An NS user receiving these addresses in N-CONNECT indication or confirm primitives can only rely on their
validity if the NS user has knowledge that the NS provider guarantees address correctness.

18
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Table 6 — NC establishment primitives and parameters

ISO/IEC 8348:2002 (E)

Primitive N-CONNECT N-CONNECT N-CONNECT N-CONNECT

request indication response confirm
Parameter
Called address X X(=)

(Note)

Calling address X X(=)

(Note)
Responding address X X(=)

(Note)
Receipt confirmation X X X X(=)
selection
Expedited dafa selection X X X X[(=)
QOS-paramefer set X X X X(=) for ISO/IEC 8348
X(C=) for X.213

NS-user-datal X for ISO/IEC 8348 X(=) for ISO/IEC 8348 X for ISO/IEC 8348 X(=) for ISO/IEC 8348

X(C) for X.213

X(C=) for X.213

X(C) for X213

X(C=) for X.213

NOTE - Thiq parameter may be implicitly associated with the NSAP at which the primitive,is)issued.

NOTE — Mechanisms operating within the NS provider, such as call redirection or resolution of generic addresses{ may result in
address pdrameters in corresponding primitives not being identical in the following cases:

a) | the responding address parameter on the N-CONNECT\response may not necessarily be the same| as the called

address parameter on the N-CONNECT indication;

b)| the responding address parameter on the N-CONNECT confirm may not necessarily be the same as the|called address

12.2.2

C4lled address parameter

parameter on the N-CONNECT request.

The called gddress parameter conveys an address identifying the NSAP to which the NC is to be established. Where
explicitly supplied, the addresses in corresponding N-CONNECT request and indication primitives are ident]cal.

12.2.3

C3lling address parameter

The calling 4ddress parameter, conveys the address of the NSAP from which the NC has been requested. Where explicitly

supplied, the addresses ificorresponding N-CONNECT request and indication primitives are identical.

12.2.4

Résponding address parameter

NSAP ¢ 1
tO—wIIT

1 d A
The I'eSpOl’l s aduluco Puluulutul COTTveys th\./ uduxuoo Uf thu

TNOZ XL

explicitly supplied, the addresses in corresponding N-CONNECT response and confirm primitives are identical. This
parameter always conveys a specific NSAP address and not a generic NSAP address.

12.2.5

Receipt confirmation selection parameter

The receipt confirmation selection parameter indicates the use/availability of the receipt confirmation service on the NC.
If the receipt confirmation service is not provided in the Network Service, then it cannot be used on the NC (see
clause 7). The value of this parameter is either "use of receipt confirmation" or "no use of receipt confirmation". The
values on the various primitives are related such that:

a) on the N-CONNECT request, either of the defined values may occur;

b) on the N-CONNECT indication, the value is either equal to the value on the request primitive, or is "no
use of receipt confirmation";

ITU-T Rec. X.213 (10/2001) 19
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c¢) on the N-CONNECT response, the value is either equal to the value on the indication primitive or is "no
use of receipt confirmation";

d) onthe N-CONNECT confirm, the value is equal to the value on the response primitive.

Since receipt confirmation need not be provided in the Network Service and since, when it is available, both NS users
and the NS provider must agree to its use, there are four possible cases of negotiation of receipt confirmation on an NC:

i)  the calling NS user does not request it — it is not used;
ii) the calling NS user requests it but the NS provider does not provide it — it is not used;

iii) the calling NS user requests it and the NS provider agrees to provide it, but the called NS user does not
agree to its use — it is not used;

iv) the calling NS user requests it, the NS provider agrees to provide it, and the called NS user agrees to its
use — it can be used.

12.2.6  Expedited data selection parameter

The expedit¢d data selection parameter indicates the use/availability of the expedited data transfer service ¢n the NC. If
the expediteql data transfer service is not available from the NS provider (see clause 7), then‘it)cannot be used on the NC.
The value of this parameter is either "use of expedited data" or "no use of expedited,datd". The values om the various
primitives are related such that:

a)| onthe N-CONNECT request, either of the defined values may océ€ur;

b)| on the N-CONNECT indication, the value is either equal to the value on the request primitfve, or is "no
use of expedited data";

c)| on the N-CONNECT response, the value is either equal to the value on the indication primifive or is "no
use of expedited data";

d)[ on the N-CONNECT confirm, the value is egtial'to the value on the response primitive.

12.2.7  QQS-parameter set

For each Q()S-parameter which is conveyed during NC establishment, a set of "subparameters" is defined|from among
the following possibilities:

i) | a"target" value which is the'QOS value desired by the calling NS user;
ii)| the "lowest quality-acceptable" value which is the lowest QOS value agreeable to the calling IS user;
iii] an "available, value which is the QOS value the NS provider is willing to provide; and

iv) a "selected value which is the QOS value to which the called NS user agrees.

The set of values(which can be specified for each subparameter is defined in every Network Service. Each [set of values
includes the| value "unspecified". It may also include a value defined to be a "default" value, which|is mutually

o NIQ MR | A+l o NIQ Lot Laal 14 o d
understood e T ProviacTana e o HSCr o CTWeC T WiCIH i 1S CONveyear

NOTE 1 — "Default" values are defined between a particular NS user and the NS provider. Different "defaults" may exist for
different NS users and thus a value which is understood as a "default" at one end of an NC may not be the "default”" value at the
other end.

In those cases where both the subparameters "target" and "lowest quality acceptable" are specified by the calling NS user, they are
boundary parameters defining a range of QOS values to which the calling NS user will agree. Similarly, where both the
subparameters "available" and "lowest quality acceptable" are specified by the NS provider, they are boundary parameters
defining a range of QOS values which the NS provider is willing to provide. These ranges are defined to include the values of both
of the boundary subparameters, plus any values allowed for these subparameters which lie between the boundary subparameters.
In the case where the "target" (or the "available") subparameter has a specified value but the "lowest quality acceptable" value is
"unspecified", the range is defined to consist of the "target" value plus all other values which are allowed for these subparameters
and which are lower (in QOS terms) than the "target". If the value for both the "target" and "lowest quality acceptable" is
"unspecified", then no range of values is defined.

NOTE 2 — For other value assignments (e.g. "target" is "unspecified" but "lowest quality acceptable" has a specified value), the
range is not defined since these assignments are not allowed in the negotiation procedures described in 12.2.7.1 and 12.2.7.3.
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12.2.7.1 Throughput

Table 7 indicates the presence of the QOS-subparameters for the throughput QOS-parameters in the N-CONNECT

primitives.
Table 7 — Negotiated QOS-subparameters for throughput QOS-parameters
Primitive
N-CONNECT N-CONNECT N-CONNECT N-CONNECT
Parameter request indication response confirm
Throughput 1 "target" (calling to called) X
Throughput 1 "lowest quality acceptable” X X=)
(calling to called)
Throughpuft 2 "target" (called to calling) X
Throughpult 2 "lowest quality acceptable" X X(=)
(called to cplling)
Throughpult 1 "available" (calling to called) X
Throughpuft 2 "available" (called to calling) X
Throughpuft 1 "selected" (calling to called) X X(=)
Throughpult 2 "selected" (called to calling) X X (=)

The negotiatjon and conveyance of each of the two throughput QOS-parameters are conducted as follows:

a)

b)

In the N-CONNECT request primitive, thecalling NS user specifies values for the "target"
quality acceptable" (i.e. lowest throughput) subparameters. Permitted value assignments are:

Case 1:
Case 2:
Case 3:

both the "target" and "lowést quality acceptable" are "unspecified";
values other than "unspecified" are specified for both "target" and "lowest quality

a value other than "unspecified" is specified for the "target" and the "lo
acceptable"” is/*unspecified".

NOTE — The case where "target" is "unspecified" and the "lowest quality acceptable" has a va
"unspecified" is_not\permitted; logically, this case can be represented by the permitted assignnf
identical value is specified for both the "target" and "lowest quality acceptable" (case 2).

If the value assignment of the "target" and "lowest quality acceptable" subparameters are

case 1, then'the NS provider determines the highest QOS throughput value which is to be o
NC. This\value (which may be the "default" value understood by the NS provider and the cal
is speeified as the "available" subparameter in the N-CONNECT indication while the "lg
aceeptable" subparameter value is "unspecified". If the requested QOS value assignments are
case 2 or case 3, then, if the NS provider does not agree to provide a QOS in the requested r

and "lowest

cceptable”;

west quality

ue other than
hent where an

1s defined in
ffered on the
led NS user)
west quality
as defined in
inge, the NC

A summary

establishment attempt 1s rejected as described in 13.5. If the NS provider does agree to provide a QOS in
the requested range, then in the N-CONNECT indication, the "available" subparameter specifies the
highest QOS value within the range which the NS provider is willing to provide and the "lowest quality
acceptable" subparameter value is identical to that of the "lowest quality acceptable" subparameter in the
N-CONNECT request.

If the called NS user does not agree to a QOS in the range between the "available" and the "lowest quality
acceptable" subparameters of the N-CONNECT indication, then the NS user rejects the NC establishment
attempt as described in 13.4.

If the called NS user does agree to a QOS in the specified range, then the NS user specifies the agreed to
value in the "selected" parameter of the N-CONNECT response.

In the N-CONNECT confirm, the "selected" subparameter has a value identical to that of "selected" in the
N-CONNECT indication.

of the negotiation procedures for the throughput QOS-subparameters is contained in Table 8.
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12.2.7.2 Tr

ansit delay

ISO/IEC 8348:2002 (E)

NOTE 1 — This Note is only applicable to ITU-T Rec. X.213: The implementation of the transit delay negotiation requires urgent
further study in order to have a harmonized realization in different types of subnetworks. Special attention is required as regards

routing and charging consequences.

Table 9 indicates the presence of the QOS-subparameters for the transit delay QOS-parameter in the N-CONNECT

primitives.
Table 9 — Negotiated QOS-subparameters for transit delay QOS-parameter
Primitive
N-CONNECT N-CONNECT N-CONNECT N-CONNECT
request indication response confirm
Parameter
Transit delay "target" X
Transit delay "lowest quality X
acceptable”
Transit delay "available" X
Transit delay "selected" X

The negotiat

a)

b)

on and conveyance of the transit delay QOS-parameter ate conducted as follows:

In the N-CONNECT request primitive, the calling NS user specifies values for the "target"
quality acceptable" (i.e. highest acceptable transit delay) subparameters. Permitted value assig

Case 1:  both the "target" and "lowest/quality acceptable" are "unspecified";

Case 2:  values other than "unspecified" are specified for both "target" and "lowest quality

Case 3: a value othep~than "unspecified" is specified for the "target" and the "lo
acceptable" is "unspecified".

NOTE 2 — The case where "target" in "unspecified" and the "lowest quality acceptable" has a vaj
"unspecified'lis niot permitted; logically this case can be represented by the permitted assignn
identical valu¢is specified for both the "target" and "lowest quality acceptable".

If the yalue assignments of the "target" and "lowest quality acceptable" subparameters are
case«:then the NS provider determines the transit delay value to be offered on the NC and §
the "available" subparameter in the N-CONNECT indication.

and "lowest
nments are:

hcceptable";

west quality

lue other than
ent where an

hs defined in
pecifies it as

d)

e)

It the value assignments are as defined in case 2 or case 3, then 1t the NS provider does

not agree to

provide a QOS in the requested range, the NC establishment attempt is rejected as described in 13.5. If the
NS provider does agree to provide a QOS in the requested range, the "available" subparameter in the

N-CONNECT indication specifies the value of QOS which is offered.

If the called NS user does not agree to the QOS specified as "available", the NS user rejects the NC

establishment attempt as described in 13.4.

If the called NS user does agree to the "available" QOS, then the NS user issues an N-CONNECT
response (the N-CONNECT response does not convey any transit delay QOS-subparameters).

In the N-CONNECT confirm the "selected" subparameter value is identical to that specified as "available"

in the N-CONNECT indication.

A summary of the negotiation procedures for the transit delay QOS-subparameters is contained in Table 10.
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12.2.7.3 NC Priority

ISO/IEC 8348:2002 (E)

The values and meaning of NC Priority QOS-parameters are specified in 10.2.11. This subclause specifies the
conveyance of these parameters and applies to each of the three independent aspects of NC Priority defined in 10.2.11.

Table 11 indicates the presence of the QOS-subparameters for the NC Priority QOS-parameter in the N-CONNECT

primitives.
Table 11 — Negotiated QOS-subparameters for NC Priority QOS-parameter
Primitive
NC-CONNECT NC-CONNECT NC-CONNECT NC-CONNECT
request indication response confirm
Parameter
NC Priority "Target" X
NC Prjority "Lowest Quality _
Acceptaple"” X XE)
NC Priority "Available" X
NC Prioyity "Selected" X X&)

The convey3

a)

b)

nce of NC Priority QOS-parameter is conducted as follows:

In the N-CONNECT request primitive, the calling NS user specifies values for the "Target" fand "Lowest
Quality Acceptable" subparameters; permitted value assignments are:

Case I:
Case 2:

Case 3:

Acceptable" is "unspecified".

both the "Target" and "Lowest Quality Acceptable" are "unspecified";

values other than "unspecified" are specified for both "Target" and "Lowest Quality
Acceptable";

a value other than "unspecified~'ds specified for the "Target" and the "Loyest Quality

NOTE 1 — The case where "Target" is_!unspecified" and the "Lowest Quality Acceptable" has a vdlue other than
"unspecified" is not permitted; logically this case can be represented by the permitted assignnmjent where an

identical value is specified for botli the "Target" and "Lowest Quality Acceptable" (case 2).

If the NS provider does not-support a choice of NC Priority levels, then the value of [the "Target"
subparameter is conveyed by the NS provider and passed to the called NS user unchgnged as the
"Available" subparameter'in the N-CONNECT indication.

If the NS provider-dees support a choice of NC Priority levels, then:

1) Incase

1:

The ANS-provider determines the QOS value to be offered on the NC and speciffes it in the

" Available" subparameter in the N-CONNECT indication.
2)¢ In cases 2 and 3:

If the NS provider does not agree to provide a QOS in the requested range, then the NC

d)

establishment attempt 1s rejected as described in 13.5. If the NS provider does agree to provide a
QOS in the requested range, then in the N-CONNECT indication, the "Available" subparameter
specifies the highest QOS value within the range which the NS provider is willing to provide.

The value of the "Lowest Quality Acceptable" subparameter in the N-CONNECT indication is identical to
that in the N-CONNECT request.

If the value of the "Available" subparameter of the N-CONNECT indication is "unspecified", then:

1) If the called NS user does not agree to accept establishment of a connection with this unspecified

quality, the NS user rejects the NC establishment attempt as described in 13.4.

2) If the called NS user does agree, then the NS user specifies the value "unspecified" in the "Selected"
subparameter of the N-CONNECT response.

NOTE 2 — When connection is established with the value "unspecified" selected, it follows that the QOS provided
may be at any level at the discretion of the Network Service provider. Consequently, the called NS user would
agree to such a connection only if any level of QOS, even the lowest, is acceptable.
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f)

g)

12.2.8

If the value of the "Available" subparameter in the N-CONNECT indication is not "unspecified", then:

1) If the called NS user does not agree to a QOS in the range identified by the "Available" and "Lowest
Quality Acceptable" subparameters of the N-CONNECT indication, then the NS user rejects the

NC establishment attempt as described in 13.4.

2) If the called NS user does agree to a QOS in the identified range, then the NS user specifies the

agreed value in the "Selected" subparameter of the N-CONNECT response.

In the N-CONNECT confirm, the "Selected" subparameter has a value identical to that of "Selected" in
the N-CONNECT response.

NS-user-data parameter

The NS-user-data parameter allows the transfer of NS-user-data between NS users, without modification by the

NS provider.

The NS user may send any integer number of octets of NS-user-data between zero and 128 octets inclusive.

NOTE - This Note is only appltcable to ITU-T Rec. X.213: The objectlve is to make this parameter a mandatory parameter to be

supported|
period, w
negotiatio
provided

interfacesand signaling systems and would simplify the introduction of such a service in existing subnetiyerks.

12.3 Se

The sequenck

The NC esta
unwillingnes
in 13.4 and |
at any other

Connection release phase

by a w—During the interim
ile these subnetworks exist and are not modlﬁed to provide thls parameter it is considered as a provider-option. No

mechanism is needed in the Network Service. Limiting, in some subnetworks, the length of<\NS-uper-data to be
o a value lower than 128 octets (e.g. 16 to 32 octets) for an interim period would imply fewer changes to existing

gquence of primitives

of primitives in a successful NC establishment is defined by the time sequence diagram in Figyre 5.

or due to the
base service,
the NS users

blishment procedure may fail either due to the inability of the NS prowider to establish an NC
s of the called NS user to accept an N-CONNECT indication, (for” these cases, see NC rel
3.5). In addition, the NC establishment attempt may be aborted®y the NS provider or either of
ime before the issuing of the N-CONNECT confirm.

N-CONNECT
request

\ N-CONNECT

indication
N-CONNECT
response
N-CONNECT/
confirm
TISO0340-92

Figure 5 — Sequence of primitives in successful NC establishment

Function

The NC release service primitives are used to release an NC. The NC release may be performed:

13

13.1
a)
b)
¢)
d)

by either or both of the NS users to release an established NC;

by the NS provider to release an established NC. All failures to maintain an NC are indicated in this way;
by the called NS user to reject an N-CONNECT indication;

by the NS provider to indicate its inability to establish a requested NC.

NC release is permitted at any time regardless of the current phase of the NC. Once an NC release procedure has been

invoked, the

NC will be released; a request for NC release cannot be rejected. After NC release has been invoked at one

NC end-point, the NS provider may discard any normal or expedited NS-user-data that has not yet been delivered at the
other NC end-point and may cause any uncompleted sequence of primitives for NC establishment, receipt confirmation,
or reset to remain uncompleted.
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13.2 Types of primitive and parameters

Table 12 indicates the types of primitives and the parameters needed for NC Release.

Table 12 — NC release primitives and parameters

Primitive
N-DISCONNECT request N-DISCONNECT indication
Parameter
Originator X
Reason X X
NS-user-data X for ISO/IEC 8348 X(C=)
X(CyTor X.213
Regponding address X(C) (Note) X(C=)
NO[TE — This parameter may be implicitly associated with the NSAP at which the primitive is issued.

13.2.1 Originator parameter

The originatpr parameter indicates the source of the NC release. Its value indicates gither the "NS user", "NIS provider",
or "undefinefl".

NOTE - The value "undefined" is not permitted when an N-DISCONNECT indication is issued by an NS user or ap NS provider
in order tq reject an NC establishment attempt (see 13.4 and 13.5).

13.2.2 Rdason parameter

The reason garameter gives information about the cause of the NC release. The value conveyed in this parajneter will be
as follows:

a)[ When the originator parameter indicates amNS provider invoked release, the value is one of:
1) disconnection-permanent condition;

2) disconnection-transient condition;

3) connection rejection,NSAP address unknown (permanent condition);

4) connection rejection-NSAP unreachable/transient condition;

5) connection r¢jection-NSAP unreachable/permanent condition;

6) connectipn.rejection-QOS not available/permanent condition;

7) comngction rejection-QOS not available/transient condition;

8) ~"connection rejection-reason unspecified/permanent condition;

9)/ connection rejection-reason unspecified/transient condition.

b) When the originator parameter indicates an NS user invoked release, the value is one of:
1) disconnection-normal condition;
2) disconnection-abnormal condition;
3) connection rejection-permanent condition;
4) connection rejection-transient condition;
5) connection rejection-QOS not available/transient condition;
6) connection rejection-QOS not available/permanent condition;
7) connection rejection-incompatible information in NS-user-data.

¢) When the originator parameter value is "undefined", then the value of the reason parameter shall also be
"undefined".
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13.2.3

NS-user-data parameter

The NS-user-data parameter allows the transfer of NS-user data between NS users, without modification by the NS
provider. An NS user invoking NC release may send any integer number of octets of NS-user-data between zero and 128
inclusive. In an N-DISCONNECT indication, this parameter can have a non-zero number of octets of NS-user-data only
if the originator parameter has the value of "NS user".

The NS-user-data sent is lost if NC release is simultaneously invoked by either the NS provider or the intended receiving

NS user (see

13.3).

NOTE - This Note is only applicable to ITU-T Rec. X.213: The objective is to make this parameter a mandatory parameter to be
supported by all subnetworks in the future. However, a number of existing subnetworks cannot support it now. During the interim
period, while these subnetworks exist and are not modified to provide this parameter, it is considered as a provider-option. No
negotiation mechanism is needed in the Network Service.

13.2.4

Responding address parameter

The respond
rejection of
which the N
request and
addressing, g
primitive.

13.3 Se

The sequenc
a
b)
¢)
d)

~

The sequenc

ing address parameter is present in this primitive only in the case where the primitive is use
n NC establishment attempt by an NS user (see 13.4). The parameter conveys the address 8f'thd
-DISCONNECT request was issued and, where explicitly supplied, the addresses in‘the c

indication primitives are identical. Under certain circumstances (e.g. calb- redirect
tc.) this address may be different from the "called address" in the corresponding<N-CONN

quence of primitives when releasing an established NC

e of primitives depends on the origin or origins of the NC release action. The sequence may be:
invoked by one NS user, with a request from that NS user leading to an indication to the other
invoked by both NS users, with a request from each of the NS users;

invoked by the NS provider, with an indication to each of the NS users;

invoked independently by one NS user and the-NS provider, with a request from the origina
and an indication to the other NS user.

N-DISCONNECT,

request \

\A N-DISCONNECT

indication

TISO0350-92

Figure 6 — Sequence of primitives in NS user invoked NC release

bs of primitives in these four cases are expressed in the time sequence diagrams in Figures 6 to 9.

d to indicate
NSAP from
brresponding
on, generic
ECT request

NS user;

ting NS user

28

N-DISCONNECT

request \

N-DISCONNECT

/ request

TISO0360-92

Figure 7 — Sequence of primitives in simultaneous NS user invoked NC release

ITU-T Rec. X.213 (10/2001)


https://iecnorm.com/api/?name=bcf67240c8f361b161d544399008155c

ISO/IEC 8348:2002 (E)

| T

N-DISCONNECT N-DISCONNECT
indication indication
TIS00370-92

Figure 8 — Sequence of primitives in NS provider invoked NC release

N-DISCONNECT
request

\A N-DISCONNECT

indication

TISO0380-92

Figure 9 — Sequence of primitives in simultaneous
NS user and NS provider invoked NC release

13.4 Selquence of primitives in an NS user rejection of an NC establishment attempt

An NS user jmay reject an NC establishment attempt by.issuing an N-DISCONNECT request. The originator parameter
in the N-DIJCONNECT primitives will indicate NS*user invoked NC release. The sequence of events is defined in the
time sequende diagram in Figure 10.

N-CONNECT

request \
\ N-CONNECT

indication

N-DISCONNECT

/ request

N-DISCONNECT
indication TISO0390-92

Figure 10 — Sequence of primitives in NS user rejection
of an NC establishment attempt

13.5 Sequence of primitives in an NS provider rejection of an NC establishment attempt

If the NS provider is unable to establish an NC, it indicates this to the requester by issuing an N-DISCONNECT
indication. The originator parameter in this primitive indicates an NS provider invoked NC release. The sequence of
events is defined in the time sequence diagram in Figure 11.
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N-CONNECT

request \

/

N-DISCONNECT
indication

TISO0400-92

Figure 11 — Sequence of primitives in NS provider rejection
of an NC establishment attempt

14 Data transfer phase

14.1 Data transfer

14.1.1  Function

The data transfer service primitives provide for an exchange of NS-user-data called Network Servide data units
(NSDUE), ir either direction or in both directions simultaneously on an NE,»The Network Service presefves both the
sequence andl the boundaries of the NSDUs.

NOTE - Ipesigners of higher layer protocols using the Network Service ghould realize that the requested QOS applips to complete
NSDUs, dnd that divisions of available NS-user-data into small NSDUs may have cost implications because of the jmpact on cost
optimization mechanisms operated by the NS provider.

14.1.2  Tylpes of primitives and parameters

Table 13 indicates the types of primitives and the paranieters needed for data transfer.

Table 13 — Data transfer primitives and parameters

Primitive
N-DATA request N-DATA indication
Parpmeter
NS-pser-data X X=)
Confirmation request X(C) X(C=)

14.1.2.1 NS§-user-data parameter

The NS-usel=data paramcter attows—the—transfer of amr NSPUYbetweenr NS—users;,—without modtficatior by the NS
provider. The NS user may send any integer number of octets, one or greater, of NS-user-data that forms the NSDU.

14.1.2.2 Confirmation request parameter

The receipt confirmation of an NSDU transferred by means of an N-DATA primitive can be requested by setting the
confirmation request parameter on the N-DATA request. The Confirmation of Receipt (COR) is provided by the
N-DATA-ACKNOWLEDGE primitives (see 14.2). The value of the confirmation request parameter may indicate either
that a COR is requested or that it is not requested. The parameter may only be present if use of the receipt confirmation
service was agreed by both NS users and the NS provider during the establishment of the NC.

14.1.3  Sequence of primitives

The operation of the Network Service in transferring NSDUs can be modelled as a queue of unknown size within the NS
provider (see clause 9). The ability of an NS user to issue an N-DATA request or of the NS provider to issue an
N-DATA indication depends on the behaviour of the receiving NS user and the resulting state of the queue.
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The sequence of primitives in a successful data transfer is defined in the time sequence diagram in Figure 12.

The sequence of primitives in Figure 12 may remain uncompleted if an N-RESET or an N-DISCONNECT primitive
occurs.

14.2 Receipt confirmation service

14.2.1  Function

The receipt confirmation service is requested by the confirmation request parameter on the N-DATA primitives. For each
and every NSDU transferred with the confirmation request parameter set, the receiving NS user should return a
confirmation of receipt (COR) by issuing an N-DATA-ACKNOWLEDGE request. Such CORs should be issued in the
same sequence as the corresponding N-DATA indications were received, and will be conveyed by the NS provider so as
to preserve them distinct from any previous or subsequent CORs. The NS user may thus correlate them with the original
N-DATA primitives (with "confirmation requests" set) by counting.

N-DATA

request \
\A N-DATA

indication

TISO0410-92

Figure 12 — Sequence of primitives in data transfer

N-DATA-ACKNOWLEDGE requests will not be subject to thedflow control affecting N-DATA requests at the same NC
end-point; IN-DATA-ACKNOWLEDGE indications will not be subject to the flow control affectijg N-DATA
indications aft the same NC end-point.

The use of the receipt confirmation service shall be:dgreed by the two NS users of the NC and the NS prqvider during
NC establisiiment by use of the receipt confirmation selection parameter on the N-CONNECT primitives] The service
need not be provided by all NS providers.

14.2.2  Tylpes of primitives and paranieters

The receipt ¢onfirmation service invelves two primitives:
— | N-DATA-ACKNOWLEDGE request;
— | N-DATA-AGKNOWLEDGE indication.

These primifives do not.conivey any parameters.

14.2.3  Sefjuence,of primitives

The sequengde “of primitives in a successful data transfer with receipt confirmation is defined in the tifne sequence
diagram in Figure 13.

The sequence of primitives in Figure 13 may remain uncompleted if an N-RESET or an N-DISCONNECT primitive
occurs.

An NS user must not issue an N-DATA-ACKNOWLEDGE request if no N-DATA indication with "confirmation
request” set has been received or if a COR has already been issued for all such N-DATA indications. Following a reset
procedure, signalled by means of an N-RESET indication or N-RESET confirm, an NS user must not issue an N-DATA-
ACKNOWLEDGE request in response to an N-DATA indication (with "confirmation request" set) which was received
before the reset procedure was signalled.

NOTE 1 — The withholding of COR by an NS user can have an effect on the throughput attainable on the NC.

NOTE 2 — The use of receipt confirmation on an NC may have an effect on the flow control of normal data on the NC. For
example, the issuing of a COR may result in the relaxation of flow control on NS-user-data flowing in the opposite direction from
the COR.

NOTE 3 — Receipt confirmation is included in the Network Service only to support existing features of ITU-T Rec. X.25.
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N-DATA
request \
_______ N-DATA
indication
with "confirmation
request” set
N-DATA-
/ ACKNOWLEDGE
_______ request
N-DATA-
ACKNOWLEDGE TISO0420-02
indication

Figure 13 — Sequence of primitives in successful data transfer
with receipt confirmation

14.3 Expedited data transfer service

14.3.1 Function

The expeditpd data transfer service provides a further means of information exchange-on an NC in both directions
simultaneougly. The transfer of expedited Network Service data units (ENSDUs) is subject to different QOS|and separate
flow control|from that applying to NS-user-data of the data transfer service. It is.not/intended to provide a dualified data
transfer facillity.

The NS prederves both the sequence and boundaries of the ENSDUs. The NS provider guarantees that an ENSDU will
not be delivdred after any subsequently issued NSDU or ENSDU on that NC.

The relationghip between normal and expedited NS-user-data is miedelled by the operation of changing of]|order within
queues as dgscribed in 9.2.3. In particular, expedited NS-user-data can still be delivered when the receivinlg NS user is
not accepting normal NS-user-data. However, the amount_ofinormal NS-user-data bypassed by such changing of order
cannot be prpdicted or guaranteed. Expedited data transfer’cannot be guaranteed to bypass blockages in northal data flow
where these plockages are occurring in lower layers.

The expeditgd data transfer service is a provider-option which may not be available in the Network Service] Its use must
be agreed to|by the two NS users of the NC and’the NS provider during NC establishment by means of the expedited data
selection pafameter on the N-CONNECT primitives (see 12.2.6).

14.3.2  Tylpes of primitives and parameters

Table 14 indjicates the types of primitives and the parameters needed for expedited data transfer.

Table 14 — Expedited data transfer primitives and parameters

Primitive
N-EXPEDITED-DATA request N-EXPEDITED-DATA
indication
Parameter
NS-user-data X XE=)

14.3.2.1 NS-user-data parameter

The NS-user-data parameter allows the transfer of expedited NS-user-data between NS users, without modification by
the NS provider. The NS user may send any integer number of octets of expedited NS-user-data between 1 and 32
inclusive.

14.3.3  Sequence of primitives
The sequence of primitives in a successful expedited data transfer is defined in the time sequence diagram in Figure 14.

The sequence of primitives in Figure 14 may remain uncompleted if an N-RESET or an N-DISCONNECT primitive
occurs.
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14.4

N-EXPEDITED-
DATA request

T

TIS00430-92

ISO/IEC 8348:2002 (E)

N-EXPEDITED-
DATA indication

Figure 14 — Sequence of primitives in expedited data transfer

Reset service

14.4.1

The reset set
a

b)

~

Invocation o
cause the N
that did not
acceptance d
users before

1442 Ty

Table 15 indjcates the types of primitives and the parameters needed for the reset service.

FJnction

vice may be used:

pes of primitives and parameters

by the NS user to resynchronize the use of the NC; or

by the NS provider to report detected loss of NS-user-data unrecoverable within the NS prov|
of NS-user-data which does not involve loss of the NC is reported in thiSsyay.

f the reset service will unblock the flow of NSDUs and ENSDUs in‘case of congestion of th
provider to discard NSDUs, ENSDUs, or CORs associated with, the'NC, and to notify any NS
invoke reset that a reset has occurred. The service will be completed in a finite time, irresp,
f NSDUs, ENSDUs, and CORs by the NS users. Any NSDUs, ENSDUs, or CORs not deliver
completion of the service will be discarded by the NS provider.

Table 15 — Reset’primitives and parameters

der. All loss

e NC; it will
luser or users
ective of the
ed to the NS

Primitive
N-RESET N-RESET N-RESET N-RESET
request indication response confirm
Paramgter
Originafor X
Reason X X
14.4.2.1 Otfiginator parameter

The originate

"undefined".

14.4.2.2 Reason parameter

the "NS ncpr"7 NS

rovider", or

The reason parameter gives information indicating the cause of the reset. The value conveyed in this parameter will be as

follows:

a)

b)
c)

When the originator parameter indicates an NS provider invoked reset, the value is one of:

)
if)

"congestion";

"reason unspecified".

When the originator parameter indicates an NS user invoked reset, the value is "user resynchronization".

When the originator parameter has the value "undefined", then the value of the reason parameter is also

"undefined".
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14.4.3  Sequence of primitives

The interactions between each NS user and the NS provider will be an exchange of these primitives, namely either:
a)
b)

an N-RESET request from the NS user, followed by an N-RESET confirm from the NS provider; or
an N-RESET indication from the NS provider, followed by an N-RESET response from the NS user.

The N-RESET request acts as a synchronization mark in the stream of NSDUs, ENSDUs, and CORs transmitted by the
issuing NS user. The N-RESET indication likewise acts as a synchronization mark in the stream of NSDUs, ENSDUs,
and CORs received by the receiving NS user. Similarly, the N-RESET response acts as a synchronizing mark in the
stream of NSDUs, ENSDUs, and CORs transmitted by the responding NS user, while the N-RESET confirm acts as a
synchronization mark in the stream of NSDUs, ENSDUs, and CORs received by the NS user which originally invoked

the Reset.

The resynchronizing properties of the reset service are that:

1)

2)

The N-RESH
NS user. Thg
of resets wit

i)

ii)
iii

v

The sequenc]

Further, ther
NC end-poj
circumstancyg

)

A\

No NSDU, ENSDU, or COR transmitted by the NS user before the synchronization, 1
transmitted stream will be delivered to the other NS user affer the synchronization mark in
stream.

The NS provider will discard all NSDUs, ENSDUs, and CORs submitted before the is
N-RESET request which have not been delivered to the receiving NS user when the NS pr
the N-RESET indication.

Also, the NS provider will discard all NSDUs, ENSDUs, and CORs subthitted before the issu
RESET response which have not been delivered to the initiator of{the N-RESET when the
issues the N-RESET confirm.

No NSDU, ENSDU, or COR transmitted by an NS user afterthe synchronization mark in thg
stream will be delivered to the other NS user before the syn¢hronization mark in that received

LT confirm may be issued to the initiator of the reset.before the N-RESET indication is issueqd
complete sequence of primitive depends upon the origin of the reset action and the occurrence
1 conflicting origins. Thus the reset service may be:

invoked by one NS user, leading to interaction a) with that NS user and interaction b) with
user;

invoked by both NS users, leading to interaction a) with both NS users;
invoked by the NS provider, leading to interaction b) with both NS users;

invoked by one NS user afid\the NS provider, leading to interaction a) with the originating N
with the peer NS user.

e of primitives in thésg four cases is defined in the time sequence diagrams in Figures 15 to 18.

e may be circumstances of reset "collision" which result in the number of reset procedures obs
nt being different from the number of reset procedures observed at the other NC end
s result ifi two additional cases which may occur, where the reset service may be:

invoked by one NS user while a previous reset procedure is still uncompleted at the other NS

mark in that
that received

suing of the
bvider issues

ing of the N-
NS provider

t transmitted
stream.

to the other
or otherwise

the peer NS

5 user and b)

erved at one
tpoint. Such

user, leading

tg’additional interaction a) with the NS user invoking the subsequent reset, only;

vi)

invoked by the NS provider at one NC end-point, while a previous reset procedure is still uncompleted at

the other, leading to additional interaction b) with the NS user at the first NC end-point, only.

There are many possible sequences of reset primitives for the two NC end-points which may occur for cases v) and vi).
These are not illustrated here by time sequence diagrams, but may be derived using the constraints on the allowed
sequence of primitives for each NC end-point, and the reset sequences illustrated in Figures 15 to 18. The synchronizing
properties associated with the issuance of the N-RESET primitives are the same for all of the six cases outlined.

NOTE - Situations in which the number of reset procedures at the two ends of a NC which are not the same are not described by
the operation of the queue model in 9.2.

Any sequence of reset primitives may remain uncompleted if an N-DISCONNECT primitive occurs. Once a reset
procedure has been invoked at an NC end-point (by means of an N-RESET request or N-RESET indication primitive),
no further N-DATA, N-EXPEDITED-DATA, or N-DATA-ACKNOWLEDGE primitive can be issued by either the NS
user or the NS provider until the reset procedure has completed (by means of an N-RESET confirm or N-RESET
response).
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N-RESET
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Figure 15 — Sequence of primitives in
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NS user invoked reset

N-RESET
request

/

N-RESET
confirm

N-RESET

/ request

\N—RESET

confirm

TISO0450-92

Figure 16 — Sequence of primitives in
simultaneous NS user invoked reset

N-RESET / \AN-RESET
indication indication
N-RESET N-RESET
response \ / response

TISO0460-92

Figure 17 — Sequence of primitives in
NS provider invoked reset
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N-RESET

request \

N-RESET
indication

N-RESET
response

/

N-RESET
confirm TISO0470-92

Figure 18 — Sequence of primitives in simultaneous
NS user and NS provider invoked reset

SECTION 3 - DEFINITION OF THE CONNECTIONLESS-MODE SERVICE

15 F¢atures of the connectionless-mode Network Service

The NS proyjides the following features to the NS user:

a)[ The means by which network service data units are delimited and'transparently transmitted ffom a source
NSAP to a destination NSAP or group of destination NSAPs in a single network-connectjonless-mode
service access, without first establishing or later releasingya network-connection. The maxinjum size of a
connectionless-mode NSDU is 64 512 octets.

b)| Associated with each instance of network-connectionless-mode transmission, certain measutes of quality
which are agreed between the NS provider andcthe sending NS user when a network-connect{onless-mode
transmission is initiated.

16 Miodel of the connectionless-mode Network Service

16.1 Mpdel of the connectionless-mode Network Layer Service

This Servige Definition uses «the abstract model for a layer service defined in clause 4| of ITU-T
Rec. X.210 | ISO/IEC 10731. The model defines the interactions between the NS users and the NS providdr which take
place at the|different NSAPs\Information is passed between the NS user and the NS provider by service primitives,
which may gonvey parameters.

16.2 Mpdel.of a network connectionless-mode transmission

A defining dharacteristic of network-connectionless-mode transmission is the independent nature of each invocation of
the connectionless-mode network service.

In practice, however, it is often possible to relate to NS users certain characteristics of the service for an association
existing between a given pair of NSAPs or a sending NSAP and a group of receiving NSAPs. Such characteristics, when
present, enhance the basic connectionless-mode Network Service, and can be used by NS users to effectively correlate
the choice of transport protocol with the Network Service provided.

NOTE 1 — Such information is typically made available to the NS user through some control or management facility (or set of
facilities). Annex C provides a description of the facilities considered to be necessary for the coordination of transport protocol
selection with use of the connectionless-mode Network Service.

As a descriptive aid, the connectionless-mode Network Service, as provided between any two NSAPs or a sending NSAP
and a group of receiving NSAPs, can be modelled in the abstract as an a priori association between the NSAPs involved.

NOTE 2 — This model is intended solely to describe the appearance of the connectionless-mode Network Service to the NS users.
It is not intended to be a model of the internal operation of the NS provider in providing the connectionless-mode Network
Service.
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Only one type of object, the Unit-data object, can be exchanged between the NS users. In Figure 19a, User X represents
the NS user that passes objects to the NS provider. User Y represents the NS user that accepts objects from the NS
provider. In Figure 19b, User X represents the NS user that passes objects to the NS provider. Users Y, Z and others
represent the NS users that accept multicast objects from the NS provider.

In general, the NS provider may perform any or all of the following actions:
a) discard objects;
b) duplicate objects; and
¢) change the order of the objects.

Network Network
User X UserY
NSAP A NSAP.B

Association between A and B

Service provider

TISO0480-92

Figure 19a — Model of a network-connectionless-mode-transmission

Nétwork Network Network Netwqrk
Sgrvice Service Service Tt Servige
User X User Y User Z User]..

A A A
NSAP A NSAP B NSAP C
\ ALY [l Q) Y ... ) (
7 \|7 N/ v N "
ASsociation between A

AN

and a group composed \
/ of B, C, ... \ \ \
) ...

TISO7010-96

—

Service provider

Figure 19b — Model of a multicast network-connectionless-mode transmission

However, with respect to a given association between a pair of NSAPs or a sending NSAP and a group of receiving
NSAPs, the following additional characteristics might be observed by the NS user through the operation of some control
or management facility that allows the NS provider to support service characteristics beyond those attributed to the basic
connectionless-mode Network Service:

1) objects will be discarded only after a stated time;
2) objects must be discarded no later than a stated time;

3) objects will be discarded only if more than a certain number of objects are in the queue;
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4) objects will not be discarded;
5) the order of the objects in the queue will not be changed;
6) objects will not be duplicated.

Where such information is made known to the NS user prior to the invocation of the connectionless-mode Network
Service, the NS user may make use of such knowledge to select a transport protocol.

The existence and the properties of the association, and the operations which are performed by the NS provider for a
particular association, do not depend on the behaviour of the NS users. Awareness of the characteristics of the

association is part of the NS users' a priori knowledge of the OSI environment.

17
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The NS QOS-parameters associated with each network-connectionless-mode-transmission are defined in 17.2.

17.2
The QOS-pa

Definition of network connectionless-mode QOS-parameters

rameters identified for the network-connectionless-mode transmission are defined below.

NOTE - Additional parameters that describe service characteristics beyond those defined in this subclause for the connectionless-
mode Network Service are described in Annex C.

17.21 Tr

ansit delay

Transit delay is the elapsed time between an N-UNIT-DATA request and the corresponding N-UNIT-DATA indication.
Elapsed time values are calculated only on NSDUs that are successfully transferred. Successful transmission of an
NSDU is defined to occur when an NSDU transmitted from a sending NS user is delivered to the intended receiving NS
user or all receiving NS users in the case of multicast transmission.
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Transit delay is specified independently for each network-connectionless-mode transmission. Transit delay defines the
value expected for the completion of the transmission of a particular NSDU. Its specification is based on an average
NSDU size. It is determined by the NS provider and made known to the NS user prior to invocation of the service.

Transit delay for an individual NSDU may be greatly increased if local interface flow control is exercised at either the
transmitting or receiving service provider to service user interface. Occurrences of local interface flow control initiated
by the service user are excluded in calculating transit delay values.

17.2.2  Protection

Protection QOS is the degree to which the NS provider attempts to counter security threats to the Network Service using
security services applied in the Network, Data Link and Physical Layers.
The handling of Protection QOS parameters is a local matter controlled according to the security policy in force.

NOTE - For further information on the provision of security in the lower layers and the handling of protection QOS, see ITU-T
Rec. X.802 | ISO/IEC TR 13594.

17.2.3 Cqst determinants

A class of pgqrameter values and options exist which provide a NS user with:

a)| the ability to indicate to the NS provider that it should choose, for example,the least expgnsive means
available to it, even in situations where this may not be the most expedient means; or

b)| the ability to specify maximum acceptable cost.

The cost majy be specified in absolute or relative cost units. The cost of a network-connectionless-mode trgnsmission is
composed of communications and end-system resource costs.

17.2.4 Rdsidual Error Probability

Residual Erfor Probability describes the likelihood that a particular” NSDU will be lost, duplicated, [or delivered
incorrectly. The probability is estimated as the ratio of lost, dupli¢ated, or incorrectly delivered NSDUSs to fotal NSDUs
transmitted By an NS provider during a measurement period.

An incorrectly delivered NSDU is one in which the user data are delivered in a corrupted condition, or the user data are
delivered to pn incorrect NSAP.

Lost data ing¢ludes all NSDUs which are discarded by the NS provider due to congestion, transmission efror, or some
other error. NSDUs which are lost due to error by the NS user are not included.

17.2.5  Prjority

This paramefer allows the NS user to.specify the relative priority of an NSDU in relation to any other NSDUs acted upon
by the NS provider. An NSDU of-higher priority is serviced by the NS provider before one of lower priority] The priority
information |s conveyed to thereeeiving NS user.

This paramefer specifies the-relative importance of network-connectionless-mode transmission with respect {

5]

a)| the order in which NSDUs are to have their Quality of Service degraded, if necessary; and

b)| thé order in which NSDUs are to be discarded to recover resources, if necessary.

This paramd

>t has meaning o—judge relative
importance. The number of prio

rity levels is limited to 15.

17.3 Route selection considerations

The NS provider may use QOS information supplied by the NS user, in conjunction with management information, to
derive details of the route that must be taken by the NSDU with which the information is associated.

The use of such information by the NS provider may result in the network-entity in the originating system being able to
enumerate a complete list of the intermediate systems to be included in the path. This is referred to as "complete source
routing". Complete source routing requires that each intermediate system in the list (and only those intermediate systems
in the list) must be visited; if this constraint cannot be satisfied, the NSDU shall be discarded.

Alternatively the network-entity in the originating system may be able to identify a list of some (but not all) of the
intermediate systems to be included in the path. This is referred to as "partial source routing". With partial source
routing, each intermediate system in the list must be visited in the order specified while en route to the destination.
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However, with this form of source routing the NSDU may take any path necessary to arrive at the next intermediate
system in the list. The NSDU shall not be discarded (for source routing related causes) unless one of the intermediate
systems in the list cannot be reached by any available path.

Alternatively, no source routing may take place at all. This is the case when the required QOS can be achieved without

any need for the originating network-entity to specify particular intermediate systems which must be included in the
path.

18 Sequence of primitives

The possible overall allowed sequences of primitives at an NSAP are defined in the state transition diagram in Figure 20.
In Figure 20, the IDLE state represents the initial and final state of the primitive sequence.

The use of h state transition diagram to describe the allowable sequence of service primitives does not] impose any
requirementg or constraints on the internal organization of any implementation of the Network Service.

N-UNIT-DATA
request

N

\_/ TIS00490-92

N-UNIT-DATA
indiedation

Figure 20 — State transition diagram for sequences of connectionless-mode
primitives at one NSAP

19 Data transfer

19.1 Functien

Network-co SS=I10 Smission s . s can be us . S . self-contained
NSDU from one network service access point to another network service access point or a group of network service
access points in a single service access. The NSDU is independent in the sense that the NS provider is not required to
maintain any relationship between this and any other NSDU transmitted through the invocation of the connectionless-
mode Network Service or the connection-mode Network Service. It is self-contained in that all of the information
required to deliver the NSDU is presented to the NS provider, together with the user data to be transmitted, in a single
service access; thus no initial establishment or subsequent release of a network-connection is required.

The NS provider transfers individual NSDUs within the range of its specified QOS. Although the Network Service
maintains the integrity of individual NSDUs, it does not necessarily deliver them to the receiving NS user in the order in
which they are presented by the sending NS user.

The NS provider need not maintain any state information relative to any aspect of the flow of information between any

specific pair of NSAPs or a specific sending NSAP and a specific group of receiving NSAPs. Flow control exerted by the
NS provider upon the sending NS user can be described only in terms of interface flow control.
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Types of primitives and parameters

Table 16 identifies the types of primitives and the parameters needed for the connectionless-mode Network Service.

Table 16 — Connectionless-mode service primitives and parameters

19.2.1  Ad

The address
connectionld
transmission

19.2.2

The value of
in the two p1

)
b)

a

19.2.3 NS
This parame
NS provider

19.3 Se

The sequengd
Service prif
connectionlg
Figure 21b).
simultaneou
receiving N§

Quality of Service

Primitive
N-UNIT-DATA N-UNIT-DATA
request indication

Parameter

Source address X XE=)
Destination address X X(=)
Quality of Service X X
NS-user-data X X(=)

dresses

es referred to in Table 16 are network service access point addressess Beth the connectid
ss-mode Network Services use the same NSAP addresses, as described in Annex A. H
the destination address must be a group Network address.

the Quality of Service parameter is a list of subparameterS. For each parameter, the values of t
imitives are related so that:

in the request primitive, any defined value is allowed; however,

in the indication primitive, the Quality of Sefvice indicated may be different from the QOS
the corresponding request primitive.

-user-data

er allows the transmission of octets of NS user-supplied data between NS users, without modifj
The NS user may transmit any.integral number of octets greater than zero up to 64 512 octets.

quence of primitives

e of primitives in_a non-multicast network-connectionless-mode transmission is defined in
hitive time sequénce diagram (see Figure 2la). The sequence of primitives in multic
ss-mode tramsmission is defined in the Network Service multicast primitive time sequence

The N-UNIT-DATA indications for the multicast transmission case arrive in an arbitrary ord
and-inhaddition there is no deterministic ordering of N-UNIT-DATA indications arriving at a
AP¢sulting from separate N-UNIT-DATA requests.

n-mode and
or multicast

he parameter

specified for

cation by the

the Network
ist network-
liagram (see
er that is not
ny particular

N-UNIT-DATA

request \

\ N-UNIT-DATA

indication

TIS00500-92

Figure 21a — Sequence of primitives in a network-
connectionless-mode transmission
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N-UNIT-DATA
request
L
N-UNIT-DATA \ \
indication N-UNIT-DATA N-UNIT-DATA
indication indication

TISO7020-96

Figure 21b — Sequence of primitives in a multicast nework-
connectionless-mode transmission
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Annex A
Network Layer Addressing

(This annex forms an integral part of this Recommendation | International Standard)

Al General

This annex defines the abstract syntax and semantics of the Network address (Network service access point address). The
Network address is the address that appears in the primitives of the connection-mode Network service as the calling
address, called address and responding address parameters, and in the primitives of the connectionless-mode Network
service as the source address and destination address parameters.

In addition, this annex defines the abstract syntax and semantics of the group Network address. The group Network
address is used 1 teast-services-andts-the-addressthat-may-appear-intheprimitives-efthe-eemection-mode
ice as the called address parameter, and in the primitives of the connectionless-mode network dervice as the
address parameter.

Network se
destination

A2 Scdope

The scope of this annex is the definition of the abstract syntax and semantics of the Network address. Thif annex does
not specify the way in which the semantics of the Network address are encoded in Networklayer protocols.

A3 Concepts and terminology

A3.1 Ndtwork addresses

This annex dlefines the Network Service Access Point (NSAP) address. Since the term "network address" |s commonly
used in diffefent contexts to refer to different things, a more specific description of this concept is introduced below.

A.3.1.1 Supnetwork address

In one contekt, the term "network address" may be used to'refer to the point at which a real end system, real subnetwork,
or interworkfng unit is attached to a real subnetwork, or-fo the point at which the subnetwork service is offefed within an
end or interrhediate system. In the case of attachment\{o a public data network, this point is called a DTE/DE interface,
and the term|"DTE address" is used in reference tonit.

The specific|term subnetwork address (or submetwork point of attachment address) is used in this case, as [illustrated in
Figure A.1.

Subnetwork point
of attachment identified
by SNPA address

Real end 3 3 k
system, real
subnetwork, or Real
interworking subnetwork
unit
Subnetwork point
of attachment identified
by subnetwork address End system Intermediate
system
TISO0510-92

Figure A.1 — Subnetwork address
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The subnetwork address is the information that a real subnetwork needs to identify a particular real end system, another
real subnetwork, a particular group of real end systems on this real subnetwork, or an interworking unit, which is
attached to that real subnetwork.

In the public network environment, the subnetwork address is what the public network operates on.

NOTE - The point identified by a subnetwork address is a point of interconnection between a real end system or interworking unit
and a real subnetwork (in particular, in a public data network environment, a DTE/DCE interface), and is not a Network service
access point.

A.3.1.2 NSAP address

In another context, the term "network address" is used to refer to the Network service access point (NSAP) at which the
OSI Network Service is made available to a Network service user by the Network service provider.

The specific term NSAP address is used in this case, as illustrated in Figure A.2

Network service
user

T \ NSAP identified

Network service by NSAP address
provider

Layer 4

Layer 3

TISO0520-92

Figure A.2 — NSAP address
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hddress is the information that the OSI Network service provider needs to identify a partict
ss point. The values of the called address, calling)address, and responding address paran
T primitive, the responding address parameter of the N-DISCONNECT primitive, and the so
on address parameters of the N-UNIT-DAT Asprimitive, are NSAP addresses.

noted that since the Network service primitives are conceptual, no particular encoding of the N
y the Network Service Definition.

T and ISO/IEC usage, the terms("Network Address" (with both the N and the A printed in ¢
network address" are synonymous with the term "NSAP address". Use of the term "NSAJ

of the called addtess” of the N-CONNECT primitive and the destination address parar
TA primitive are_permitted to be group Network addresses. Calling address and respon
f N-CONNEGET\primitives and source address parameters of N-UNIT-DATA primitives are ney
Network addresses.

twork protocol address information

lar Network
neters of the
urce address
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ipital letters)
address" is
htion" is not
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ntext; the term "network address" is used to refer to an address that is carried as Network pro

tocol control

information

n a Network Frotocol Data Unit (NFDU).

The specific term Network protocol address information (NPAI) is used in this case.
In the public network environment, NPAI is also known as an "address signal" or as the "coding of an address signal".

There is a relationship between the NSAP address that appears in Network service primitives and the NPAI that appears
in a Network layer protocol, in that the semantics of the NSAP address are preserved by the NPAI. The precise encoding
of NPALI is defined by Network layer protocol standards, which also specify the relationship between the NSAP address
and the NPAI encoding employed by the protocol.

A3.2  Domains
A.3.2.1 Global network addressing domain

The global network addressing domain is an addressing domain consisting of all of the NSAP addresses in the OSI
environment.
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A.3.2.2 Network addressing domain

A network addressing domain is a subset of the global network addressing domain consisting of all of the NSAP
addresses that are assigned by one or more addressing authorities. Every NSAP address is part of a network addressing
domain that is administered directly by one and only addressing authority. If that network addressing domain is part of a
(hierarchically) higher addressing domain (which must wholly contain it), the authority for the (hierarchically) lower
domain is authorized by the authority for the higher domain to assign NSAP addresses from the lower domain. All
network addressing domains are in this way ultimately part of the global network addressing domain, for which the
addressing authority is this annex.

The relationship of the concepts of A.3.2.1 and A.3.2.2 is illustrated by Figure A.3:

Global network
addressing
domain b

Network
addressing
domains

TISO0530-92

Figure-A.3 — Network addressing domains

A3.3 Authorities

The uniquerjess of identifiers’ within a network addressing domain is ensured by an authority associated with that
domain. Thq term "autlerity" does not necessarily refer to an organization or Administration; it is intend¢d to refer to
whatever it if (in an abstract sense) that ensures the uniqueness of identifiers in the associated domain.

A network addressing domain is characterized by the addressing authority that administers the domain and) by the rules

that are establishied by that authority for specifying identifiers and identifying subdomains. The authority rekponsible for

each domain determines how identifiers will be assigned and interpreted within that domain, and how any further
subdomains will be created.

The operation of an authority is independent of that of other authorities at the same level of the hierarchy, subject only to
any common rules imposed by the parent authority.

A3.4 Network address allocation

An addressing authority shall either allocate complete NSAP addresses, or authorize one or more other authorities to
allocate addresses. Each address allocated by an addressing authority shall include a domain identifier which identifies
the allocating authority. An address shall not be allocated to identify a domain or NSAP if the address had previously
been allocated in some other domain or NSAP, unless the authority can ensure that all use of the previous allocation has
ceased.

The authority shall ensure that allocations are made in such a way that efficient use is made of the address space.
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A4 Principles for creating the OSI Network addressing scheme

Ad.l1 Hierarchical structure

NSAP addresses are based on the concept of hierarchical addressing domains, as explained in A.3. Each domain may be
further partitioned into subdomains. Accordingly, NSAP addresses have a hierarchical structure.

The conceptual structure of NSAP addresses follows the principle that, at any level of the hierarchy, an initial part of the
address unambiguously identifies as subdomain, and the rest is allocated by the authority associated with the subdomain
to unambiguously identify either a lower level subdomain or an NSAP within the subdomain. The part of the address that
identifies the subdomain depends on the level at which the address is viewed.

NOTE — This conceptual structure should not be considered as implying any detailed administration of NSAP addresses.

Graphical representation of the hierarchical structure of NSAP addresses may be made according to an inverted tree
diagram, as in Figure A.4 a), or a domain diagram, as in Figure A.4 b):
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Figure A.4 — Hierarchical structure of NSAP address
A4.2 Glpbal identification of any NSAP

t @fOpen Systems Interconnection, it is possible to identify any NSAP within the global netwotk addressing
A37 1) Consequently-

domain (see

a)
b)

¢)

d)

an NSAP address can be defined to unambiguously identify any NSAP;
at any NSAP, it is possible to identify any other NSAP, within any OSI end system,;

the Network layer protocols established between correspondent Network entities convey the complete
semantics of an NSAP address;

an NSAP address always identifies the same NSAP, regardless of which Network service user enunciates
the address; and

a Network service user, when given an NSAP address by the Network service provider in an Indication
service primitive, may subsequently use that NSAP address in another instance of communication with the
corresponding NSAP.

NOTE - The global identification of NSAPs does not imply the universal availability of directory functions required to enable
communication among all NSAPs to which NSAP addresses have been assigned, nor does it prevent the imposition of external
restrictions on communication based on the technical feasibility of interconnection, security, charging, etc.

46 ITU-T Rec. X.213 (10/2001)


https://iecnorm.com/api/?name=bcf67240c8f361b161d544399008155c

ISO/IEC 8348:2002 (E)

A4.3 Route independence

Network service users cannot derive routing information from an NSAP address. They cannot influence the Network
service provider's choice of route by means of the source and destination NSAP addresses. Similarly, they cannot
determine the route that was used by the Network service provider by examining the source and destination NSAP
addresses. This is not intended to exclude the possibility that an OSI end system may need to influence the route selected
for a particular instance of communication with another OSI end system. (In particular, it may need to influence the
selection of intermediate systems to be used, and the paths to be taken between them.) The means whereby such an
influence may be exerted is, however, not the NSAP address. Elements of Network layer protocol may be required to
control routing within intermediate systems; such elements of protocol are distinct from the Network Protocol Address
Information (NPAI).

Notwithstanding the restrictions imposed on the use that a Network service user may make of an NSAP address, it is
recognized that NSAP addresses should be constructed in such a way that routing through interconnected subnetworks is
facilitated. That is, the Network service provider, and relay-entities in particular, may take advantage of the address

1 . 1 - £ — 4+
structure to gehreveccononmcar PTOCTTSSITZ O TOULITZ aSPTTts.

A5 Nétwork address definition

The intent of this annex is best served by maintaining clear distinctions among three conceptsi.the abstract|semantics of
the NSAP address; the abstract syntax employed in this annex as a means of defining the abstract semantics of the NSAP
address, and| employed by network addressing authorities as a means of allocating and ‘assigning NSAP addresses; and
the encoding of the NSAP address semantics as NPAI in Network layer protocols. THese distinctions are fillustrated in
Figure A.5.

This annex |does not specify the way in which the semantics of the NSAP ‘address are encoded in Nptwork layer
protocols, although a preferred encoding is defined in A.5.3. Network layer protocol specifications defing the way in
which the NPAP address is encoded as NPAI (see A.3.1.3).
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Figure A.5 — Relationaship of NSAP address semantics and syntax

AS.1 Network address semantics

The NSAP address consists of two basic semantic parts. The first part is the initial domain part (IDP). The second part is
the domain specific part (DSP). This is illustrated by Figure A.6.

Following the conceptual structure of NSAP addresses described in A.4.1, the IDP is a network addressing domain
identifier: it specifies a subdomain of the global network addressing domain (see Figure A.4), and identifies the network
addressing authority responsible for assigning NSAP addresses in the specified subdomain. The DSP is the
corresponding subdomain address. A further substructure of the DSP may or may not be defined by the authority
identified by the IDP.

A.5.1.1 The IDP

The initial domain part of the NSAP address itself consists of two parts. The first part is the authority and format
identifier (AFI). The second part is the initial domain identifier (ID]). This is illustrated by Figure A.6:
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Figure A.6 — NSAP address structure

A.5.1.1.1 The AFI

The authorit

and format identifier specifies:

a)
b)
¢)
d)

the format of the IDI (see A.5.2.1.2);

>

the network addressing authority responsible for allocating values of the IDI (see A.5:2,1°2)
whether or not leading zero digits in the IDI are significant (see A.5.3); and

the abstract syntax of the DSP (see A.5.2.2 and A.5.2.3).

A5.1.1.2 The IDI

The initial d

a)
b)
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main identifier specifies:
the network addressing domain from which values of the DSP*are allocated; and

the network addressing authority responsible for allocating values of the DSP from that doma

e DSP

s of the DSP are determined by the network addressing authority identified by the IDI (see A.5.

twork address abstract syntax

k address is defined in this annex*ip’terms of an abstract syntax in which the semantics of
be expressed. The use of this abstract syntax as a descriptive device enables this annex to convg
plete definition of the Network-address without restricting it to the specific encoding of the )
hnnex to identify a preferred-encoding of the Network address, to which reference may be madg
1 specification standards\so as to unambiguously define the way in which the Network address 1

stract syntax.and allocation of the IDP

se defings the abstract syntax of the AFI, the currently allocated values of the AFI, and the
g to,the allocated AFI values. Among the currently allocated values of the AFI are values
0 new-1DI formats which may be identified by ITU-T or ISO/IEC. Assignment of these AFI v}

IDI formats

1.1.2).

the Network
y, in written
NPAI. It also
by Network
s encoded as

IDI formats
reserved for
alues to new

by.&ither ITU-T or ISO/IEC must be accompanied by appropriate modification of this annex. 4

Allocation of

new AFI values shall be by joint agreement between ITU-T and ISO/IEC, and will require an appropriate modification of
this annex.

The abstract syntax of the AFI is two hexadecimal digits. The abstract syntax for the IDI is decimal digits. The allocation
of the AFI ensures that the first hexadecimal digit of the IDP can never be zero (see A.5.1.1). This provides an escape
mechanism for use by protocols that expect to hold uncompleted NSAP addresses in a field that normally carries a
complete NSAP address. Similarly, if the first two digits of the IDP are hexadecimal FF, this indicates the presence of an
uncompleted group Network address. When the NSAP address is represented as binary octets, the representation of the
IDP is as defined in A.5.3. The length of the IDP depends on the IDI format specified by the value of the AFI. The IDP
length associated with each IDI format is given in A.5.2.1.2.

A.5.2.1.1 Abstract syntax and allocation of the AFI
The AFT has an abstract syntax of two hexadecimal digits with a value in the range of 00 to FF. The values of the AFT are

allocated or reserved as shown in Tables A.1 to A.3.
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