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Foreword

ISO (the International Organization for Standardization) and*E(
national Electrotechnical Commission) form the specialized
worldwide standardization. National bodies that arge \members
IEC participate in the development of International Standar

(the Inter-
system for
of ISO or
ds through

technical committees established by the respestive organization to deal

with particular fields of technical activity. ASO and IEC tech
mittees collaborate in fields of mutual int€rest. Other internat
izations, governmental and non-governmental, in liaison with
also take part in the work.

In the field of information technolagy, ISO and IEC have establi
technical committee, ISO/IECJTC. Draft International Standaf
by the joint technical commiitiee are circulated to national bod
ing. Publication as an Intépnational Standard requires approval
75 % of the national bodies casting a vote.

International Standard ISO/IEC 10030 was prepared by Join
Committee ISO/IEC JTC 1, Information technology, Subcomm
Telecommunications and information exchange between syste

This secend edition cancels and replaces the fir
(iSO 10030:1990), which has been technically revised. It is a cq
of Amiendments 2 and 3 as well as Technical Corrigenda 1 and

Annexes A and B form an integral part of this International St
nex C is for information only.

nical com-
onal organ-
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ion

al Standard is one of a number of standards concerned with

Routeing Protocols. An overall framework for routeing is
QO/IEC TR 9575. This International Standard specifically relates
e framework which deals with Single Subnetwork Routeing.

hal Standard is related to ISO/IEC 8878 which specifies the use
vide the ISO connection-mode Network Service. This Protocol
bns for the following practical problems:

End Systems discover the reachability of Intermediate Systems
route NPDUs to destinations on subnetworks other than the
which the End System is directly connected?

End Systems discover the reachability of other End Systemis\on
subnetwork (when direct examination of the destination/NSAP

does not provide information about the destination stbnetwork
t

ity of End Systems on the subnetwork to which it is directly

c) How doIs a Subnetwork Address Resolution Entity™discover the

connect

d) How doe
own Net

d?

s an end System, which has not been pre-configured with its
work Address, request the temporary assignment of a Network

Entity Tifle (NET) and thus, derive the, necessary Network Address(es),

froma$S

e) How do

NARE located on a commonrsubnetwork?

ntermediate systems discover the reachability of End Systems

on the

same subnetwork (Wwhen direct examination of the NSAP

destinatipn address does not_provide information about the destination
subnetwork address)?

The Protocol gdssumes that’

a) Routeing to a specified subnetwork point of attachment (SNPA) address
on the shme (Subnetwork is carried out satisfactorily by the subnetwork

itself.

b) The subnetwork is not, however, capable of routeing on a global basis

using th

e NSAP address alone to achieve communication with a

requested destination.

¢) End Systems and Intermediate Systems using this protocol require to

know at |

east one SNPA address that can be used to access a SNARE.

The protocol is designed to:

a) minimize
Systems

iv

the amount of a priori state information needed by End
before they can begin to communicate with other End Systems;
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b) nhinimize the amount of memory needed to store routeing information in End Systems; and
c) minimize the oompuiational complexity of End Systems routeing algorithms.

This Rrotocol -performs similar functions to the ones specified in ISO 9542. However,-the" chargcteristics of
environments operating ISO/IEC 8208 (X.25/PLP) and the actual functionality of ISO/IEC@8208 (X.25/PLP) in itself
invalidate the operation of 1ISO 9542 as follows:

a) In general non-broadcast environments, the Configuration subset of ISO 9542 is inadequate.

b) Ip broadcast environments operating ISO/IEC 8208 (X.25/PLP), the Redirection subset of ISO 9542 is
invalidated.

Therefpre, this Protocol is developed to perform all the aforementioned furictions in harmony with the|operation of
ISO/IE[C 8208 (X.25/PLP).
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Information technology — Telecommunications and
information exchange between systems — End $ystem

Routeing Information Exchange Protocol for use
junction with ISO/IEC 8878

CcoO

1 Scope

This International Standard defines a protocol for the
exchange of routeing information between an End
System and a Subnetwork Address Resolution Entity,
and bptween an Intermediate System and a Subnetwork
Addreiss Resolution Entity.

This Ipternational Standard is applicable to:

a) End Systems which operate according te.the main
body of ISO/IEC 8878 to provide and support the
DS| Connection-mode Network/-Service using
SO/IEC 8208.

b) Bubnetwork Address Resolution Entities which
bperate ISO/IEC 8208

NOTE — The Subnetwork Address Resolution Entity
Hefined in this International Standard may be associated
ith relay functions as defined in ISO/IEC 10028 and
SO/IEC 10177.

c) Intermediate which

SO/IEC 8208.

systems operate

using the fast select 1980 procedures or the alternative
1980 procedures in annex A of ISO/IEC 8878 are
outside the scope of this International Standard.

This International Standard does not specify any
protocol elements nor algorithms for facilitating routeing
and relaying among SNAREs. Such functions are
intentionally outside the scope of this International
Standard.

To evaluate conformance of a particular implementation,
it is necessary to have a statement of which capabilities
and options have been implemented. Such a statement
is called Protocol Implementation Conformance

Statement (PICS), as defined in ISO/IE(
International Standard provides the PI(Q
compliance with the relevant require
accordance with the relevant guidance
9646-7.

2 Normative references

The following standards contain pro
through reference in the text, constitut
this International Standard. At the time
the editions indicated were valid. All
subject to revision, and parties to agreer
this International
investigate the possibility of applying t
editions of the standards indicated belo
IEC and ISO maintain registers of
International Standards.

ISO/IEC 7498-1
Systems Interconnection — Basic Refe
Part 1: The Basic Model.

in

P 9646-1. This
LS proforma in
ents, and in
given in ISO

visions which,
b provisions of
of publication,
standards are
hents based on

e most recent
. Members of
currently valid

Standard are e.£coura99d to

: 1994, Information techhology — Open
tence Model —

hology — Data

communications — X.25 Packet Layer Protocol for Data
Terminal Equipment.
ISO/IEC 8208 : 1990/Amd. 3 : 1991

Information

technology — Data communications — X.25 Packet

Layer Protocol for Data Terminal

Equipment —

Amendment 3: Conformance requirements.

ISO/IEC 8348 :

1993, Information technology — Open

Systems Interconnection — Network Service Definition.

ISO 8648 :

1988, Information processing systems —

Open Systems Interconnection — Internal organization

of the Network Layer.
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ISO 8802-2 : 1989, Information processing systems —
Local area networks — Part 2: Logical link control.

ISO/IEC 8878 : 1992, Information technology —
Telecommunications and  information  exchange
between systems — Use of X.25 to provide the OSI/
Connection-mode Network Service.

ISO/IEC 8880-1 : 1990, Information technology —
Telecommunications and information  exchange
between systems — Protocol combinations to provide
and support the OS| Network Service — Part 1: General

© ISO/IEC

ISO/IEC 10039 : 1991, Information technology — Open
Systems Interconnection — Local area networks —
Medium Access Control (MAC) service definition.

ISO/IEC 10177 : 1993, Information technology —
Telecommunications and information  exchange
between systems — Provision of the connection-mode
Network internal layer service by intermediate systems
using ISO/IEC 8208, the X.25 Packet Layer Protocol.

ISO/IEC TR 10178 : 1992, Information technology —
Telecommunications and information = exchange

principles.

ISO/IEC 88802 : 1992, Information technology —
Telecommunications and  information  exchange
between systelns — Protocol combinations to provide
and support the OSI! Network Service — Part 2:
Provision and $upport of the connection-mode Network
Service.

ISO/IEC 8881 |. 1989, Information processing systems
— Data commuinications — Use of the X.25 packet level
protocol in locdl area networks.

ISO/IEC 8884 : 1992, Information technology —
Telecommunications and  information  exchange
between systams — Data link service definition for
Open Systems|Interconnection.

ISO 9542 : 1988, Information processing systems —
Telecommunicitions and  information  exchange
between systeins — End system to Intermediate system
routeing exchange protocol for use in conjunction with
the Protocol for providing the connectionless-mode
network service (ISO 8473).

ISO/IEC TR 9575 : 1990, Information technology-—
Telecommunications and  information _ exchange
between systeins — OSI Routeing Framewolk;

ISO/IEC TR 9577 : 1993, Information ‘technology —
Telecommunications and  information  exchange
between systéms — Protocol. 'identification in the
network layer.

ISO/IEC 9646-1 : 1994, Information technology — Open
Systems Inteyconnection>— Conformance testing
methodology land framework — Part 1. General
concepts.

ISO/IEC 9646 ', Information technology —

between systems — The structure and coding of llogical
Link Control addresses in Local Area Networks:

3 Definitions
3.1 Reference Model Definitions

This International Standard, makes use of the following
terms defined in ISO/IEC,7498-1:

a) Network Layer

b) Network Service-Access Point

c) Network Sefyice Access Point address

d) Network Entity

e) Routeing

f) Network Protocol

g) Network Relay

h).~Network Protocol Data Unit

3:2) Network Layer Architecture Definition

This International Standard makes use of the foIowing
terms defined in ISO 8648:

a) Subnetwork

b) End System

c) Intermediate System

d) Subnetwork Service

e) Subnetwork Access Protocol

3.3 Network Layer Addressing Definitions

This International Standard makes use of the folfowing
terms defined in ISO/IEC 8348:

a) Network Entity Titles
b) Subnetwork address
c) Subnetwork Point of Attachment

3.4 Local Area Network Definitions

Open Systems Interconnection — Conformance testing
methodology and framework — Part 7: Implementation
conformance statements.

ISO/IEC 10028 : 1993, Information technology —
Telecommunications and information  exchange
between systems — Definition of the relaying functions
of a Network layer intermediate system.

1. To be published.

This international Standard makes use of the following
terms defined in ISO 8802-2:

a) Multicast address
b) Broadcast address

3.5 Additional Definitions

For the purposes of the International Standard, the
following definitions apply:

3.5.1 configuration information: Information about
the collection of End Systems and Intermediate
Systems attached to a subnetwork defined in
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terms of the system types, Network Addresses
present, Network Entity Titles present, and the
correspondence  between  systems, SNPA
addresses, and potential routes.

3.5.2 redirection information: Information supplied
when a Call Request fails to achieve
establishment of a Network Connection, indicating
an SNPA which could be used to establish such a
connection.

3.5.3 subnetwork

address resolution

uteing within a single subnetwork.
3.6 P|CS Definitions

This Imternational Standard makes use of the following
terms defined in ISO/IEC 9646-7.

a) Protocol Implementation Conformance Statement
ICS)
b) PICS proforma

4 Att)revlatlons

4.1 Systems

DTE Data Terminal Equipment

ES End System

IS Intermediate System

SNARE Subnetwork Address Resolution Entity

4.2 Protocol Data Units

ISO/IEC 10030:1995(E)

4.3 Miscellaneous

BCD ~ Binary Coded Decimal

LLC Logical Link Control

MAC Medium Access Control

NA Network Address

NPDU Network Protocol Data Unit
QoS Quality of Service

SNPA Subnetwork Point of Attachment

The protocol specified in this Intérnatipnal Standard
comprises two subsets:

a) The Configuration Information subset
b) The Redirection Information subset

The functions of the- Configuration Infofmation subset
are:

a) To enable ESs to notify a SNARE df the existence
and réachability of their Network Adfresses (NAs).

b) To-enable ESs to discover, for fertain remote
NAs, the SNPA addresses of systems on the
subnetwork via which communications may
potentially be routed.

c) To enable ESs to obtain their |own Network
Addresses without manual interventjon.

d) To enable ISs to obtain, for NAs identifying NSAPs
located within End Systems direc}ly attached to
the same subnetwork, the SNPA address of these
systems.

The function of the Redirection Informatipn subset is to
enable ESs which are attempting tp establish a
connection to be directed to a specific appropriate
SNPA address via which the connection should be
routed and to permit ISs which are| attempting to
establish a connection to an ES on the sybnetwork to be
directed to the appropriate SNPA addresis via which the
connection can be established.

The two subsets are complementary in that the
information obtained from the Redirectjon Information
subset implicitly carries associated| Configuration
Information, and in that the information| obtained from

ECQPDU End/ntermediate System Configuration
Query Protocol Data Unit

ENC PDU  End/Intermediate ~ System<.-~Notification
Complete Protocol Data Unit

ERAPDU End System Request. Address Protocol
Data Unit

ESC PDU  End/Intermediate System Connect
Protocol Data Unit

ESHIPDU End/Intermediate System Hello Protocol
Data Unit

RD PDU Redirect Protocol Data Unit

SAAPDU SNARE Assign Address Protocol Data
Unit

SCC PDU'_JSNARE Corfiguration Complete Protocol
Data Unit

SCR PDU—SNARE Configuration Response Protocot
Data Unit

SHLPDU  SNARE Hello Protocol Data Unit

SNC PDU SNARE Notification Complete Protocol
Data Unit

SRH PDU  SNARE Request Hello Protocol Data Unit

SRN PDU SNARE Received Notification Protocol

Data Unit

NOTE — The name of the PDU should not be construed as
implying a definition of the PDU's function. For example an
ECQ PDU can be transmitted by an IS.

the Configuration Information subset may be used to
derive a suitable SNPA address and so avoid the need
for use of the Redirection Information subset. The
choice of which subset to use to obtain Routeing
Information for any individual instance of communication
is a local ES or IS decision, which may be different for
different instances of communication and may be varied
freely during ES or IS operation without impacting the
ability to interwork.

5.1 The SNARE Function

A SNARE is an entity which collects configuration
information from ESs, and which distributes

3
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configuration and redirection information to them.

The SNARE also distributes configuration and
redirection information to the ISs.

NOTE — A SNARE may also interact with Intermediate
Systems for the purpose of collecting configuration information
but the details of such interactions are outside the scope of this
International Standard.

The function of a SNARE may be carried out by one or more
ESs or ISs attached to the subnetwork. Where the subnetwork
is one which itself acts on the X.25 protocol itis also possnble
that some or allrofthe=SN s y

by functions integrated with the subnetwork nself

In order for an| ES (or IS) to use this protocol, it requires
knowledge of at|least one SNPA address which can be used to
access a SNARE. In general, this address is pre-configured in
the ESs (or ISs)] Annex A describes techniques which may be
used in certain gircumstances to avoid the need for such pre-
configuration.

5.2 Overview of Configuration Information

The protoco| exchanges which constitute the
Configuration |Information subset begin with the ES
establishing an X.25 connection to a SNARE by issuing
an X.25 Call Request. The first octet of the call user
data contains @ protocol identifier indicating the protocol
defined in this International Standard. When the
SNARE accepts the call, the ES may then transmit to
the SNARE datails of its Network Addresses. Once the
information copcerning all of its Network Addresses is
transmitted thg ES explicitly notifies the SNARE that the
notification is ¢omplete so that the SNARE can ensure
that all the information received is secure to the extent
required for it§ use. Optionally, following acceptance-of
the call by the¢ SNARE, a non-configured End System
may request [a NET for itself. Once it obtains this
information it may derive additional Network. addresses
for subsequert interactions with other End Systems.
However, it is| not necessary or even,permitted for an
End System fo use a NET obtained in this manner
indefinitely. The ES may also request information about
remote Netwprk Addresses: For each requested
Network Addrpss the SNARE supplies details of the
SNPA or SNPAs on the‘subnetwork via which the
Network Addréss can_be’reached, and the associated
potential Quplity ( of Service. Having received
information ... one Network Address the ES can
request information—abeut-anethe 8
information it requires, the ES clears the call.

An IS also may request information about Network
Addresses. In the present context this request will
strictly take place within the realm of Single Network
Routeing, as defined in ISO/TR 9575, and is thus
hierarchically placed under any IS-IS routeing activity.
Therefore this request can only occur for Network
Addresses corresponding to End Systems directly
attached to the subnetwork. However, this protocol
contains no provisions to ensure that this is so, and
relies instead on the processes effected above it in the
routeing hierarchy.

4
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The protocol exchanges begin with the IS establishing
an X.25 connection to a SNARE by issuing an X.25 Call
Request. When the SNARE accepts the call, the IS
may request information about one or several Network
Addresses. For each requested Network Address the
SNARE supplies details of the SNPA (or SNPAs) of the
system at which the Network Address resides. Having
received information about one Network Address, the IS
can request information about another. When it has all
the information it requires, the IS clears the call.”

The redirection information functions can be congidered

as two parts.

The first part takes place when an ES (or 1S) is about to
establish a Network Connection) according to
ISO/IEC 8878, but does not, have the information
necessary to determine the appropriate subnptwork
address to which the /Call Request should be
transmitted. The action of tHe ES (or IS) in this ¢ase is
simply to use the address of a SNARE. The Call
Request packet is,'constructed exactly in accotdance
with ISO/IEC 8878 and is transmitted to the SNAHRE.

The ES (or.48) subsequently continues to opergte the
connection in accordance with ISO/IEC 8878. |In the
event that the SNARE is an ES or IS attached [to the
subnetwork, rather than having functionality integrated
with'the subnetwork itself, it may:

— use the X.25 Call Deflection facility to deflect the call
to an appropriate ES or IS;

— clear the call, supplying information abolt the
appropriate SNPA which should be used for|future
attempts; or

— if it contains relay functions, accept the call itsglf and
take part in the connection as a relay.

If the SNARE function is integrated with the subnptwork
itself, then in addition to the above it may be 3ble to
deliver the call to an appropriate SNPA by otherEeans
which are outside the scope of this Internptional
Standard (for example, by invoking the X.25 Call
Redirection facility).

Since, therefore, the connection establishment may now
be gomg to proceed satlsfactorlly wnthout the origjnating
7the ES
(or 1S) continues to process the Network Connectlon in
accordance with ISO/IEC 8878 unless a Clear Indication
is received.

Receipt of a Clear Indication in response to a Call
Request causes the second part of the redirection
information procedure to take place. At this point,
provided the cause and diagnostic codes in the clear
indication packet show that the disconnection was not
initiated by the Network Service user, the ES (or IS)
checks whether there is user data in the packet
containing information encoded according to this
International Standard indicating an appropriate
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subnetwork address via which a Network Connection
equivalent to that being rejected could be established.
An equivalent Network Connection is one between the
same NSAPs with the same Quality of Service
parameters. The ES (or IS) may use this information
either to retry the connection establishment, according
to the provisions of ISO/IEC 8878, or in establishing
future equivalent network connections.

6 Conformance

ISO/IEC 10030:1995(E)

SNARE can be reached. Local methods may be
provided for determining such an address; alternate
methods described in Annex A may be used where they

are available.

In the event that an ES is aware of

more than one

SNPA at which a SNARE can be reached, the choice

between them is a local matter.

8 Configuration Information Subset

6.1 Static Conformance Requirements

An BS for which conformance to this International
Standard is claimed shall implement one or more of the
following:

a) [The procedures of the system Configuration
Information Subset, specified in clause 8, that
apply to an ES.

b) [The procedures of the system Redirection
Information Subset, specified in clause 9, that
apply to an ES.

An I8 for which conformance to this International
Standard is claimed shall implement one or more of the
following:

a) [The procedures of the system Configuration
Information Subset, specified in clause 8, .that
apply to an IS, in particular 8.2.3.3.

b) [The procedures of the system Rédirection
Information Subset, specified in clause 9, that
apply to an IS.

A SNARE for which conformance. to this International
Stanxard is claimed shall implement those procedures
which clause 11 prescribes as requirements.

NOTHE — Therefore a SNARE>is required to process both
Configuration and Redirection-Information.

6.2 Dynamic Conformance Requirements

A syptem for which conformance to this International
Stanglard is “claimed shall exhibit external behavior
cons|stent with having implemented:

a) [foréach supported function, the corresponding

8.1 Protocol Parameters

This clause defines parameters ‘used
and, where applicable, specifies which

conforming end systems:.\The ability t

n this protocol
values of these

support values

parameters are required (10~ be StzIported by all

other than those specitically required, a

d the means of

identifying that sucCh, a value is to be used in any

particular instance; are local matters.

8.1.1 Response Time

This is¢the“time limit used by an EY (or IS) during

operationof the protocol.

Any “implementation of the Conﬁguralion Information

subset shall be capable of supporting
value of 180 s, accurate to within + 30 s.

8.1.2 Notification Retry Time

response time

This is the time interval at which an ES shall retry a
failed attempt to convey its configuration{to a SNARE.

subset shall be capable of supportin

a Notification

Any implementation of the Configura£on Information

Retry Time value of 900 s, accurate to

ithin + 120 s, if

it supports any values of the Notifi¢ation Required

parameter other than that which
notification is never required and that

that no specific value is being suggested.

NOTE — There are no requirements on

indicates that
which indicates

the support of

Notification Retry Time by an implementatign which does not
support such values of the Notification Requited parameter.

8.1.3 Notification Required

This parameter indicates the circumstar]
ES shall attempt to notify its configuratio

ces in which an
n to a SNARE.

procedures and the encoding of any transmitted
Protocol Data Units, as specified in the relevant
subclauses of clauses 8, 9, 10, 11 and 12;

b) the X.25 Packet Layer Protocol in conformance
with the requirements of ISO/IEC 8208 Amd. 3,
and in conformance with the procedures invoked
by ISO 8880 for the relevant environment.

7 SNARE Subnetwork Address

The use of this protocol requires an ES (or an IS) to be
aware of at least one subnetwork address at which a

Any implementation of the Configuration Information

subset shall be capable of supporting

a value of this

parameter which indicates that notification is never

required.

NOTE — Examples of other Notification Required parameter
values which might optionally be supported include:

« A value indicating that notification is required each time the

ES is initialized and subsequently at the
specified by the SNARE at the end of
notification.

« A value indicating that notification is requ
ES is attached to a different subnetwork.

expiry of the time
f each preceding

ired each time the
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It is emphasized that these are only examples — other values
are permitted.

8.1.4 Address Holding Time

This is the time for which the End System may continue
to use an NET that has been assigned to it by the
SNARE.

8.2 Protocol Operation

This clause specifies the protocol making use of the
X.25 Packet Layer Procedures specified in ISO/IEC
8208. Subject fo the provisions of 8208, the
choice of valueg for X.25 fields which are not specified
in this clause is a local matter.

8.2.1 Connectign Establishment

An ES (or an IS) shall attempt to establish a connection
whenever it negds to obtain configuration information
from a SNARE| In addition, an ES shall attempt to
establish conngction to a SNARE when conditions
specified in 8.1.3 make it necessary to notify
configuration information to a SNARE. The ES shall
attempt to establish a connection to a SNARE when it
needs to obtain|a NET when initially connecting to the
subnetwork or ypon expiration of the Address Holding
Time value. However, neither an ES nor an IS shall
attempt to establish a connection that have already a
connection estaplished or being established for the use

to the SNARE Ry originating a virtual call in accordance
with the procedures for virtual call setup specified in
ISO/IEC 8208. [The SNPA address to which.the Call
Request shall be transmitted shall be one applicable to
the SNARE, as|described in clause 7, \The Fast Select
facility shall be| specified, indicating~no restriction on
response. The User Data to be transmitted with the Call
Request packet|shall contain ar"\ESC PDU.

If the virtual cal| setup proc¢edure succeeds, the ES (or
IS) shall examine the User/'Data received with the Call
Connected pacHiet.

If this contains [awvalid SNC PDU, then the ES (or IS)

©ISO/IEC

not continue for longer than the value of the Response
Time parameter. When it has finished retrying, the ES
(or IS) shall proceed as specified in 8.2.2.

8.2.2 Connection Establishment Failure Procedure

When an attempt to establish a connection fails, if the
ES (or IS) has knowledge of any alternative SNARE
subnetwork address, it shall attempt to establish a
connection to one which it has not previously tried in this
establishment attempt.

AMhen—at—ir A+ tried

unsuccessfully:

a) If the ES (or IS) needed to obtain Configuration
Information from the SNARE, the time at whjch a
further attempt is made (if any) ofthe invocatipn of
other forms of action (e.g..~fallback to défault
configuration, or use of Redirection subset |as a
basis for routeing) is a local matter.

b) If according to the provisions of 8.1.3 the EY was
due to notify its. ‘configuration to a SNARE}, the
attempt at notification shall be considered to jhave
failed. Anothier attempt shall be made aftey the
expiry ofthe Notification Retry Time.

c) If.the. ES needed to obtain a NET, the time at
which a further attempt is made (if any) is a|local
matter.

8.2.3 Data Transfer Procedure

This clause specifies the transfer of data oncp an
acceptable connection to a SNARE has been achieped.

This clause requires transmission of a number of PDUs.
Each PDU shall be transmitted as a single [M-bit
sequence without the Q-bit set, according tq the
procedures for data transfer specified in ISO/IEC 8208.

This clause also requires, in some circumstances| that
the connection be abandonded before completion. | This
shall be done by clearing the call according t¢ the
procedures for virtual call clearing specifie in
ISO/IEC 8208, using a cause code of 0 and a diagnostic
code of 242.

In the event that the virtual call is cleared (whethpr by
the ES (or IS) itself abandoning the conngction

shall proceed t iffed—m
8.2.3. Otherwise the ES (or IS) shall clear the call
according to the procedures for virtual call clearing
specified in ISO/IEC 8208 using a cause code of 0 and
a diagnostic code of 242, and shall then act according to
the procedure for failed connection establishment in
8.2.2.

If the virtual call setup procedure fails, the ES (or IS)
may retry it provided that the failure was due to a cause
which, if it occurred in an attempt to establish a Network
Service connection, would have been interpreted
according to ISO/IEC 8878 as "connection rejection —
transient condition”. However, attempts to retry shall

6

according 1o the provisions of this International
Standard, or as a consequence of the operation of
ISO/IEC 8208 procedures) before the normal
completion of the data transfer procedure specified in
this clause, the ES shall follow the procedure for failed
connection specified in 8.2.4.

In the event that a Reset Indication, an Interrupt packet,
or Q-bit data is received at any time during the operation
of the data transfer procedure, the ES (or IS) shall
abandon the connection.

The data transfer procedure consists of 3 parts --
address assignment, configuration notification and
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configuration collection. When the address assignment
procedure is applicable, it shall be carried out
immediately following connection establishment. When
the configuration notification procedure is applicable, it
shall be carried out after completion of the address
assignment procedure (or immediately if the address
assignment procedure is not applicable). When the
configuration collection procedure is applicable, it shall
be carried out after completion of the address
assngnment and/or conflguratnon notmcatlon procedures

8.2.3.1 Configuration Notification

The donfiguration notification procedure is an optional
procedure and, when implemented, its operation is
contrglled by the setting of the Natification Required
parameter.

This procedure is applicable when (and only when) the
followiing conditions are satisfied:

a) [The Notification Required parameter is set to a
alue which indicates that the ES should notify its
onfiguration to a SNARE at this time.

b) JAn attempt to notify configuration has not failed

ithin the duration specified by the Notification
etry Time parameter.

The ES shall start the procedure by transmitting one
ESH PDU for each Network Address reachable through
its SNPA. Following the ESH PDUs it shall transmit an
ENC PDU. It shall then wait to receive,an SRN PDU. If
the teceived SRN PDU contains the Notification
Required parameter then the ES shall extract and use
this value as the next time interval prior to notification to
the BNARE. On receipt) ‘of the SRN PDU, the
configuration notification) procedure is successfully
compjeted.

NOTE| 1 — After such successful completion, the value of the
Notifigation Required parameter determines if and when this
procedlure will subsequently again be applicable.

After the‘transmission of the first ESH PDU, if the SRN

ISO/IEC 10030:1995(E)

8.23.2 Configuration Collection by End Systems

The configuration collection procedure is an optional
procedure and, when implemented, its operation is
applicable whenever the ES requires to obtain
information from a SNARE about the SNPAs of systems
which may be used to reach remote Network
Addresses. This International Standard does not
impose any constraints on how often an ES attempts to
collect configuration information.

specifying a
Network Address for WhICh it requires)fnformation. In
response it may receive a number gf SCR PDUs,
containing information about SNPAs thrpugh which the
specific Network Address may)be reached. The SCR
PDU may include an Address Mask parameter and a
SNPA Mask parameter:.) These paranmeters may be
used as described in-8.1.4 and 8.1.5, respectively.

The receipt of’@n SCC PDU indigates that the
information is“eomplete; if no SCR PDYs are received
before the SEC PDU this indicates that no information is
available, for the specified Network Address. If the ES
requires information about further Netwofk Addresses, it
may<hen repeat the process provided [that the Query
Limit field in the SCC PDU specifies that another query
is allowed. If the Query Limit field specifies that no
more queries are allowed, the ES shall fot transmit any
more ECQ PDUs. When the ES has information for all
the Network Addresses it requires, or the Query Limit
disallows further queries, the configurption collection
function is successfully complete.

If a time greater than the Response Time parameter
elapses after transmission of an ECQ RDU and before
receipt of the corresponding SCR or BCC PDU, the
connection shall be abandoned.

The following shall also cause the cgnnection to be
abandoned:

a) Receipt of any data which does notf contain a valid
SCR or SCC PDU.

b) Receipt of any PDU before transmission of the first
ECQ PDU, or between receipt of an SCC PDU
and transmission of the next ECQ PDU.

c) Receipt of a PDU relating to a Nptwork Address

PDU has not been received within a time equal to the
Response Time parameter, the connection shall be
abandoned.

NOTE 2 — The expiry of this time may be a result either of
delays in transmitting the PDUs (e.g., because of flow control),
or delay in response by the SNARE.

If any data is received by the ES before transmission of
the ENC PDU, or if any data is received which does not
contain a valid SRN PDU, the connection shall be
abandoned.

ofher than that for which the ES has transmitted
an ECQ PDU on the connection and not received
an SCC PDU.

8.2.3.3 Configuration Collection by Intermediate
Systems

The configuration collection procedure is an optional
procedure and, when implemented, its operation is
applicable whenever the IS requires to obtain
information from a SNARE about the SNPAs of End
Systems directly attached to the same subnetwork at
which are located certain Network Addresses. This
International Standard does not impose any constraints
on how often an IS attempts to collect configuration

7
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information.

The IS shall transmit an ECQ PDU specifying a Network
Address for which it requires information. Because of
the hierarchical fashion after which routeing is organized
within OS|, this request takes place under the umbrella
of an IS-ES exchange. Therefore the SCR PDUs that
the IS may receive in response from the SNARE can
only contain information on SNPAs of End Systems
directly attached to the subnetwork. The SNPA
correspond to system at which the NSAPs are located.

©ISO/IEC

b) Any Configuration Information received in SCR
PDUs for which no corresponding SCC PDU has
been received is incomplete.

NOTE — It is a local matter whether the system (ES or IS) will
make use of incomplete data or whether it will discard it.
Whether and when to make another attempt to obtain the
remainder of incomplete data, or information still required for
other Network Addresses, is also a local matter.

8.3 Normal Completion Procedure

The SCR P may include an Address Mask
parameter, and |a SNPA Mask parameter which may be
used as descri in 10.1 and 10.2 respectively.

The receipt of an SCC PDU indicates that the
information is cpmplete; if no SCR PDUs are received
before the SCC |PDU this indicates that no information is
available for the specified Network Address. If the ES
requires informgtion about further Network Addresses, it
may then repedt the process provided that the Query
Limit field in theg SCC PDU specifies that another query
is allowed. I fthe Query Limit field specifies that no
more queries arge allowed, the ES shall not transmit any
more ECQ PDUs. When the ES has information for all
the Network Addresses it requires, or the Query Limit
disallows furthgr queries, the configuration collection
function is succgssfully complete.

If a time greatér than the Response Time parameter
elapses after transmission of an ECQ PDU and before
receipt of the ¢orresponding SCR or SCC PDU, the
connection shal| be abandoned.

The following ghall also cause the connection to be
abandoned:

a) Receipt off any data which does not contai a valid
SCRor S¢CC PDU.

b) Receipt oflany PDU before transmission of the first
ECQ PDU, or between receiptiof an SCC PDU
and transnission of the nextECQ PDU.

c) Receipt of a PDU relating'to a Network Address
other thar that for which the ES has transmitted
an ECQ PDU on the_connection and not received
an SCC PPU.

NOTE — A procgdure-identical to the Configuration Collection

When the applicable data transfer procedures |have
been successfully completed, if the Query Limit| field
contained in the SCC PDU indicated that no'more query
requests are allowed, then the ES (or IS).shall clegr the
call according to the virtual call clearing procedure
specified in ISO/IEC 8208, using~cause code 0 and
diagnostic code 241. If the Query'Limit field does permit
another request, then the ES((or IS) shall do either (a)
or (b) below:

a) It may clear thelcall immediately, using dause
code 0 and diagriostic code 241.

b) It may retaiq'the call for a time and subseqyently
use it dor further data transfer functions as
specified in 8.2.3 when these functions Egain
become applicable. The maximum time for which
a‘call may be retained without such further| data
transfer taking place is half the value of the
Request Time parameter received in the |SNC
PDU. Once this time has elapsed the system (ES
or IS) shall clear the call with a cause code  and
a diagnostic code 241. The ES is not required to
retain calls for this maximum time period; instpad it
may, as a local choice, clear the call af any
convenient earlier time, still using cause e 0
and diagnostic code 241. During the time that the
call is retained, the system (ES or IS) |shall
continue to operate it according to the procedures
specified in ISO/IEC 8208. lf a Data, Reset, or
Interrupt packet is received, it shall clear the call
with cause code 0 and diagnostic code 242. |n the
event that this occurs, or in the event that a [Clear
Indication is received or the operation of
ISO/IEC 8208 procedures results in the call peing

cleared, it is a local matter whether and whien to
attempt to establish another call according IE the

procedure could conceivably be used by an IS-IS protocol. Itis
not within the scope of this document to discuss this matter.

8.2.4 Failed Connection Procedure
When a connection fails:

a) i the configuration notification procedure is
applicable, then it shall be considered that the
notification attempt has failed. (Consequently it
will again be applicatle when the time indicated by
the Notification Retry Time parameter has
expired.)

procedures specified in 8.2.1.

The choice between (a) and (b), and the length of time
for which calls are retained if action (b) is chosen, are
purely local matters and the ES may freely vary them
according to internal conditions without impact on
interworking.

8.4 Use of Configuration Information

This clause applies applies identically to End Systems
and Intermediate Systems. This international Standard
does not impose any constraints on how much of the
information collected by a system is retained or used. A
system may discard collected information at any time,
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and make a new request to collect the information again
if it is subsequently required.

A system may at any time use local knowledge or any
other method of determining the SNPA to be used in
establishing any Network Connection to any Network
Address, regardless of whether it has collected
Configuration Information which would be applicable.

The configuration information obtained by this protocol
is valid only subject to the following restrictions:

ISO/IEC 10030:1995(E)

8.5.2 Record Address Function

The record address function receives the SAA PDU and
extracts the assigned NET from it. It starts an Address
Holding Timer (see 8.1.4) based on the address holding
time parameter contained in SAA PDU. The value
"zero" is excluded as an allowable value for the AHT
parameter. The assigned NET may be used as a
Network address. If the End System employs more
than one Network address for its operation, it may
derive additional addresses from the assigned NET by

a) nfiguration Information indicating which SNPA
ddress to use for establishing a connection is not
balid unless it was supplied in information for the
elevant Network Address and applies to a QOS
ange which includes the minimum acceptable
DOS for the required network connection.

b) onfiguration Information is not valid if the time
Since it was received is greater than that specified
n the Holding Time field of the SCR PDU which
tonveyed it.

c) [Configuration Information which has already been
rollected is no longer valid once the system has
gain successfully collected complete
nfiguration information for the same Network
ddress, regardless of whether the Holding Time
pecified when the first information was collected
as yet elapsed.

8.5 Address Assighment for End Systems
8.5.1 |Request Address Function

The |Request Address procedure is _an' optional
procedure and, when implemented, its. operation is
cont}iled by the setting of the Address Holding Time
parameter.

This procedure is applicable when (and only when) the
following conditions are satisfied:

a) [The End System(is,being initially attached to the
subnetwork and.”is not pre-configured with
knowledge of its Network Address, or

b

~

The Addressing Holding Timer for this End System
has expired, indicating that the ES should request
anewNET.

Such ; i
connection establishment as outlined in 8.2.1, by
forwarding a single ERA PDU.

Following the ERA PDU it shall transmit an ENC PDU.
it shall then wait to receive an SAA PDU followed by an
SRN PDU.

After the transmission of the ERA PDU requesting the
NET, and subsequent ENC PDU, if the SAA PDU has
not been received within a time equal to the Response
Time Parameter, the connection shall be disconnected.

using the code points provided by the /zgros" in the last
octet (binary DSP format) or last two’[digits (decimal
DSP syntax). Using this function(the NET sent to the
ES in the SAA PDU shall have.its last octet (binary DSP
syntax) or last two digits (decimal DSP| format) set to
"zero" value and the.ES may dprive Network
address(es) by changing’only that last octet or two
digits. (Also see 11:3.)

Note — The method” of derivation is not |specified in this
standard.

8.5.3 Flush-Address Function

If an End System acquires a NET through the operation
of-thé "request address" function, it mugt implement an
Address Holding Timer associated with this NET based
on the address holding time parameter ¢ontained in the
SAA PDU. If the timer expires, the End System
discards the NET and all derived Network addresses,
and performs the "request address” fundtion to obtain a
new NET.

Note — This ensures that NETs that have bepn erroneously or
improperly assigned (as, for example, by |a malfunctioning
SNARE) will eventually be purged. To prpvide continuous
service, the "request address” function may be performed
before expiration of the AHT. When this function is used to
obtain a "new"” NET, it is entirely possible for| the "new" one to
be the same as the "old", depending on how the SNARESs have
implemented their NET administrative algorithms.

There is an additional cause to discard the NET (and
derived Network addresses). This is if fhe ES changes
its SNPA for any reason.

9 System Redirection Information Subset

ept where noted, the Redirection Information Subset
applies indifferently to End Systems or Intermediate
Systems.

9.1 Invoking Redirection

This clause defines the procedure which shall be
followed by a system in order to use the Redirection
Information subset to select the SNPA to which a
connection request is to be sent. It is a local decision
whether to use this procedure for any particular instance
of communication, or whether to use previously
obtained Redirection or Configuration Information or
some other method.
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In order to invoke Redirection, the ES shall proceed with
the Network Connection establishment procedure as
specified in ISO/IEC 8878, but shall use as the SNPA
address to which the call is sent an address of a
SNARE as defined in clause 7.

In order to invoke Redirection, the IS acts similarly,
except that it is the ISO/IEC 10028 Network Internal
Connection establishment that is procedded according
to ISO/IEC 10177.

NOTES

© ISO/IEC

the same as the SNPA which was used for the failed call.

If the Clear Indication packet contains an RD PDU but the
Network Connection Establishment Delay has been exceeded,
then the information from the RD PDU may be saved for use in
establishing future connections with the same Network
Address and QOS, unless the SNPA is the same as that which
was used for the failed call in which case the information shall
be discarded.

If the Clear Indication packet does not contain an RD PDU,
then it is recommended that if the call was originally

1 For example, in the case of a packet-switching subnetwork,
the DTE address pf the SNARE would be placed in the Called
Address Field of the packet. In the case of an ISO 8802 LAN,
the ES would be| operating according to ISO 8881, and the
LLC address of SNARE would be used as the destination
address for the transmission of the frame containing the Call
Request packet.

2 Where this resuits in the address in the Called Address Field
of the Call Requeft packet being that of the SNARE, it follows
from the provisions of ISO/IEC 8878 that the called NSAP
address is encodpd in the Address Extension Facility, since
the remote ES m3ay not be able to deduce it from the Address
Field.

The system shdll continue to process the connection in
accordance wijth ISO/IEC 8878 and the IS in

9.2 Receilving Redirection Information

This clause dedcribes the procedure to be followed in
order to receive [Redirection Information.

9.2.1 Redirect Information Procedure for Clear
Indications

A system (ES gr IS) which implements the Redirection
Information subset shall follow this procedure whenever
an attempt to |establish a Network Connection fails
because a Cleaf Indication packet is received.

NOTE — This grocedure is not restricted to calls which
were originally |transmitted to «<SNARE in accordance

disconnect indication Ongmator and Reason parameters
according to the criteria specified in ISO/IEC 8878.

If the Originator value is not NS-Provider, then the procedure is
complete — no redirection information is available. The
system shall continue to follow the procedures specified in
ISO/IEC 8878 for dealing with clear indications in
ISO/IEC 8878 if the system is an ES, in ISO/IEC 10177 if the
system in an IS.

If the Originator value is NS-Provider, the User Data field of the
Clear Indication packet shall be examined.

If it contains a RD PDU, and if the Network Connection
Establishment Delay has not been exceeded, then the call
shall be retried using the SNPA in the RD PDU, unless that is

10

transmi i use
code should be analyzed in terms of the categories deﬁIed in

CCITT recommendation X.96. If it is a category D/code| then
preference should be given to using a different SNPA address
for subsequent access to a SNARE, if other. SNARE $NPA
addresses are available.

It is recommended that when a call which was transmittetl to a
SNARE SNPA fails to be established without Redirpction
Information being received, the existence of any information
about other possible SNARE.SNPA addresses which mpy be
able to supply Redirectiop~information should be takefainto
account in determining whether to retry the call in accorglance
with ISO/IEC 8878 or ISOAEC 10177 as applicable.

The RD PDU may include an Address Mask parameter apd an
SNPA Mask parameter. These parameters may be usgd as
described in<10,1 and 10.2, respectively.

9.2.2 Recommended Processing of Call Connected
Packets

The’recommendation below applies to both ESs anf ISs
using the protocols defined by this International
Standard. It is recommended that when a system which
implements the Redirection Information subset recpives
a Call Connected packet which completes a virtugl call

in

the SNARE.

However, a system i i this
recommendation shall i

connectlon rejected by the remote user.
NOTES

1 A system which implements this procedure and uses the
recorded SNPA for a subsequent connection is not required to
use it for all such connections, but may use it for some
instances of communication and not others, on the basis of
local decisions.

2 Since there is no timer associated with information derived
in this way, it is possible that a system can be continuing to
use a route when it is no longer optimal, provided it is still
sufficiently good to supply the required QOS. The system may
trade-off this possibility of less than optimal routeing against
the saving of not having to access the SNARE for more up-to-
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date information (and the consequent reduction in connection originating system aligns the potential destination NA
establishment time). with the Address Mask, padding the latter with trailing

zero octets (binary 0000 0000) if necessary. If in all the
9.3 Use of Redirection Information bit positions where the Address Mask is "1" the trial
This International Standard does not impose any destination NA matches the NA associated with the
constraints on how much of the Redirection Information SCR or RD PDU, then that trial destination NA belongs
obtained by ESs and ISs is retained or used. An ES to the equivalence class described by the SCR or RD
may discard received information at any time, and PDU. In making routeing decisions, an exact NA match
invoke redirection again for subsequent connections. takes precedence over the use of equivalence classes.

An ES may at any time use local knowledge or any An exact match occurs when the trial NA is identical to

Npl—l—ﬁ—!bwwﬂm—mﬂmm—mi PDU, without
other [method of determining the S 0 be used In . . : b
n9 considering any mask. i a destinatioh NA is within

establishing any Network Connection to any Network , , .
regardless of whether it has received more than one equivalence class, the’choice of which to
use, if any, is a local matter.

An all zero Address Mask may’ be used to indicate an
omniscient IS for outgojng_ calls for whjch no route is
otherwise known.

direction Information indicating which SNPA
ddress to use for establishing a connection is not
alid unless it was supplied in information for the
elevant Network Address and applies to a QOS

NOTE — By choosing Jan Address Mask hccording to the
boundaries in the hierarchically administered Network Address,
the Address Mask ‘permits routeing by subnetwork, by routeing
domains, or by-other administratively controlled criteria.

ange which includes the minimum acceptable
S for the required network connection. The Address Mask parameter has additjonal semantics
. L o . when considered in conjunction with the SNPA Mask
b) ‘edure'ctaon Infor.mam‘)n is not valid if the time parameter; see 8.1.5.
ince it was received is greater than that specified
n the Holding Time field of the RD PDU which 10.2 SNPA Mask
conveyed it. When the SNPA Mask is present, the equivalence class
c) [An item of Redirection Information is no longef defined by the Address Mask also has a common
alid if an attempt to establish a connection using structure below the Address Mask, i.e., in the portion of
fails other than through rejection by the:fémote the Network Address where the Adgress Mask is
user. logically "0." The SNPA Mask supplies additional
information about that structure, by indigating certain bit
positions within the space "below" the (Address Mask.
Specifically, the SNPA Mask indicates |the location of
10 Address and SNPA Masks the SNPA in the Network Address.
This ¢lause describes a method of ‘conveying additional A system which receives such a SCR or RD PDU

information in SCR and RD_PDUs. The information is

- containing Address Masks and/or SNPA Masks may
convgyed by means of thie)PDU fields "Address Mask"

choose to ignore both masks. Howgver, since the

and SNPA Mask™ whose significance is described presence of both masks dictates different behavior from
below. the presence of the Address Mask along, a system (ES
A SNARE may-optionally include in any SCR or RD or 1S) shall not ignore one of the masks while heeding
PDU pither an-Address Mask field alone, or else both an the other. If the system (ES or IS) receives one of these
Addréss Mask and a SNPA Mask field. An ES receiving PDUs containing an SNPA Mask but noj Address Mask,
one df thése PDUs containing either of these fields shall the system (ES or IS) shall either ignore the SNPA
eithet—+ iolds; s them Mask, or else treat the PDU as invalid.

according to the following subclauses.

10.1 Address Mask 11 SNARE Procedures

The Address Mask parameter indicates that the The procedures to be followed in a SNARE function
Forwarding Information applies to a larger population of which is integrated with an X.25 subnetwork are outside
NAs-than the original destination NA associated with the the scope of this International Standard. This clause
received SCR or RD PDU. A System may choose to describes the procedures to be followed by a system
ignore this parameter. attached to a subnetwork in order to perform a SNARE
The Address Mask establishes the equivalence class of function.

NAs to which the same Forwarding Information appllqs. On receiving an Incoming Call packet, provided that it
In 9rde_r to determine y«hether or not a potential currently has resources available to accept the call, the
destination NA falls within the equivalence class, an SNARE shall examine the first octet of the User Data

11
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field, and proceed as follows;

a) If there is no user data, or if the first octet has a
value in the range 00000010 to 00111111, the
SNARE shall proceed as specified in 11.2.

b) If the first octet of user data has the value defined
in 12.1.1, the SNARE shall proceed as specified in
11.1.

c) For any other case, the action taken by the
SNARE is outside the scope of this International

© ISO/IEC

wait for requests is determined by the value of the Request
Time parameter making allowances for the degree of accuracy

within which this parameter is implemented.

The SNARE shall operate the virtual circuit according to
the procedures for data transfer specified in
ISO/IEC 8208. If it receives a Reset Indication, a Data
packet with the Q-bit set, an Interrupt packet, or data
which does not conform to the PDU formats specified in
clause 12. It shall clear the call with a cause code of 0
and a diagnostic code 242,

Standard.
11.1 ProcessILg of Configuration Subset

11.1.1 Protocol|Parameters

This clause defjnes parameters used in the protocol,
and where appjcable specifies which values of these
parameters arg required to be supported by all
conforming systems. The ability to support values other
than those spdcifically required, and the means of
identifying that |such a value is to be used in any
particular instange, are local matters.

11.1.1.1 Request Time

This parameter {ndicates the time which the SNARE will
wait for requests from a system (ES or IS) with which it
has a connectiop established, or may indicate that it will
wait an unlimited time.

Any SNARE implementation shall be capable of
supporting a refjuest time value of 60 s, accurate to
within + 10 s.

11.1.2 Configurption Information Procedure

If the User Data field of the Incoming Call does not
contain a valid [ESC PDU, the SNARE shall-clear the
call according tg the procedures for virtual call*clearing
defined in ISO/IEC 8208, with a cause code of 0 and a
diagnostic code [248.

If the call does ot contain an untestricted Fast Select
facility, the SNARE shall clear the call with a cause code
of 0 and a diagnpstic code 76;

is temporarily unable to service
configuration information, it shall clear the call with a

If a time greater than the Request Time parameter
elapses without receipt of an ESH or ECQ PDU| the
SNARE shall clear the call with a cause code)of ( and
diagnostic code 242.

On receiving ESH PDUs, the SNARE -shall record the
information from them.

NOTES

2 The use made by the SNARE.6f this information is oltside
the scope of this International\Standard.

3 Determination of routes.on the basis of information obtained
through the configuration notification function may, in some
environments, introduce a security risk. It may be possible to
mitigate such-risk, as an administrative or local mattgr, by
making use of-features of the ISO/IEC 8208 protocol which
provide .a_degree of authentication, such as closed| user
groups:

After receipt of an ESH PDU, if the SNARE receivgs an
ECQ PDU before receiving an ENC PDU, it shall clear
the call with a cause code of 0 and a diagnostic code
243. It may but need not also do so if it receives nore
than one ESH PDU specifying the same Network
Address.

If a time greater than the Request Time parameter
elapses after receipt of an ESH PDU without rece|pt of
an ENC PDU or another ESH PDU, the SNARE |shall
clear the call with a cause code of 0 and a diagr{ostic
code 242.

On receiving an ENC PDU, the SNARE shall enjsure
that all the information received from ESH PDUs is
secure to the extent required for its use, and shall(then
transmit an SRN PDU in a single M-bit sequence
according to the procedures specified in ISO/IEC §208.
The Notification Required parameter of the SRN [PDU

calling system, it shall clear the call with a cause code of
0 and a diagnostic 245.

Otherwise the SNARE shall accept the call according to
the procedure for call setup specified in ISO/IEC 8208,
transmitting a SNC PDU in the User Data of the Call
Connected packet. The Request Time field in the SNC
PDU shall be set to indicate the largest value which is
permitted by the field encoding defined in 12.1.11 and
which is not greater than the minimum time limit, if any,
which the SNARE will wait for requests from a system
with which it has a connection established.

NOTE 1 — The minimum time limit for which the SNARE will
12

shall be set 1o indicate the time for which it is suggested
the ES should wait, in the absence of a change in
configuration or availability, before carrying out a further
notification. f the SNARE subsequently receives
another ESH PDU, it shall clear the call using a cause
code of 0 and a diagnostic code 243.

If a time greater than Request Time elapses after
transmission of an SRN PDU without receipt of an ECQ
PDU, the SNARE shall clear the call with a cause code
of 0 and a diagnostic code 242.

On receiving an ECQ PDU, if the SNARE has
information about SNPAs on the subnetwork which may
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be used by the system (ES or IS) to reach the specified
Network Address, it shall transmit for each such SNPA
an SCR PDU. When it has transmitted an SCR PDU for
each relevant SNPA (or immediately if it has no
information about any suitable SNPAs), the SNARE
shall transmit an SCC PDU. The Query Limit field of the
SCC PDU will be set by the SNARE to indicate whether
another query request is allowed.

After transmission of an SCC PDU, if a time greater
than i i

ISO/IEC 10030:1995(E)

Data, with cause 0 and diagnostic code 232.
11.3 Assign Address by SNARE

A SNARE maintaining the appropriate subnetwork
configuration information acts on the receipt of an ERA
PDU followed by an ENC PDU, by determining a NET
for assignment to the End System that originated the
ERA PDU. SNAREs that do not support the address
administration option discard ERA PDUs.

NOTE — The way in which a SNARE determines NETs

ECQ PDU, the SNARE shall clear the call with a cause
code () and a diagnostic code 242.

If the|] SNARE receives another ESC PDU, or if it
receivps another ECQ PDU before having transmitted
the SCC arising from the previous one, or if it receives
PDU other than those specified above, it shall clear the
ing a cause code of 0 and a diagnostic code 243.

If the [SNARE receives another ECQ PDU after having
sent }n SCC PDU with the Query Limit field indicating

re query requests, it shall clear the call with a
code of 0 and diagnostic code 242.

11.2 Processing of Redirection Subset

The SINARE shall determine the called Network Address
identified by the Call Request packet, in accordance
with ISO/IEC 8878. If this is a Network Address
allocaﬂrqed to the SNARE itself, the SNARE shall dedl
with the Network Connection in accordance with*the
proceflures specified in ISO/IEC 8878.

If the [Network Address is located in another.system to
which|the SNARE is prepared to act as a(Relay, it may
do so

If the| Network Address is located\in another system,
which| can be reached by the originating ES via another
SNPA on the same subnetwork with an acceptable
of Service, the SNARE shall do one of the

the Call Deflection facility is available for use on
his call, the-SNARE may use it in accordance with
he procedutres defined in ISO/IEC 8208 to deflect
he call to an appropriate SNPA.

b) [\the’ Call Deflection facility is not available, or if

according to this function is not specified:
use any algorithm that ensures unambiguous’/NET assignment.
That is, no NET may be assigned tol.more than one SNPA.
The SNARE may assign the same NET if requested from the
same subnetwork on separate-occasions. Hor example, the
SNARE may construct a NET based on the [ERA originator's
source SNPA address and. local information, or maintain a
manually administered database from which NET are selected
according to some locally specified criterion. [Iif more than one
SNARE on a given subnetwork supporfs the address
administration (option, they must coordirjate their NET
assignment Calgorithms to ensure that |all NETs are
unambiguous.” Such procedures would be oyt of the scope of

SNARE participating in address administjation would be
dssigned a range of NETs to distribute.

The SNARE constructs a SAA PDU, placing the newly
determined NET in the appropriate field, and including
an address holding time (AHT) parameter, which
represents the amount of time that the Ehd System may
continue to use it. The SAA PDU, followed by an SRN
PDU is forwarded to the ES. The NET hps the structure
and semantics of an NSAP address in| which the last
octet (binary DSP syntax) or two digity (decimal DSP
syntax) is "zero" (See 8.5.2). The AHT ghould be much
larger than the value indicated in the Notification
Required parameter. (See 8.1.3.)

The SNARE shall not record the configuration for this
End System as part of the "Assign Adgress" function,
since the End System is not requir
assigned NET as a Network address.

configuration is recorded only vi
configuration” function described in 11.1.

e End System
the "record

G chooses ; ft
clear the call according to the procedures for
vinual call clearing specified in ISO/IEC 8208,
using cause code 0 and diagnostic code 230, and
transmit an RD PDU in the user data field of the
Clear Request packet.

However, if the Call Request packet did not have
the Fast Select facility present, it shall clear the
call without User Data, with cause 0 and
diagnostic code 76.

If the SNARE does not have information indicating an
SNPA via which the required Network Connection could
be established, then it shall clear the call without User

T2 Structure and Encoding of PDUs
12.1 Parameters

PDUs shall contain at least the following parameters as
ordered:

« the Network Layer Protocol Identifier parameter;
« the Version Number parameter; and
« the PDU Type parameter.

All the other parameters listed appear in some PDUs
only, as shown in 12.2.

13
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12.1.1 Network Layer Protocol identifier
The value of this parameter shall be 1000 1010.

This parameter identifies this Network Layer protocol as
ISO/IEC 10030.

12.1.2 Version Number

The value of this paiameter is 0000 0001. This
identifies a standard version of ISO/IEC 10030.

12.1.3 PDU Type

© ISO/IEC

The contents of this field shall be encoded according to
the preferred binary encoding defined in ISO/IEC 8348.

12.1.5 SNPA Address

In SCR and RD PDUs, this specifies an SNPA address
which may be used to reach the required Network
Address.

The SNPA Address parameter is encoded as shown in
Figure 2.

protocol data un

Octet
The PDU TYPGL parameter identifies the type of the Type | SNPA Address Length Indicator (e.g., k) J
. Allowed values are given in Table 1. 1
SNPA Address Parameter Value
Table 1 — Valid PDU Types Ak

PDU Types Bits
ECQPDU
ENG PDU
ERA PDU
ESC PDU
ESH PDU
RD PDU
SAA PDU
SCCPDU
SCRPDU
SHLPDU
SNC PDU
SRN PDU
SRHPDU

o|lo|o|o|lo|o|o|ojo|o|o|ofo||le
o|o|o|olo|o|o|olojo|o|ofofN
o|lo|o|o|lojo|o|ojo|o|o|ofof|e
~w|lo|o|=|o|lo|=x|ojo|o|jo|ofo||un
o|l=|=|lolal=|o|n|ojojo|o|ofs
o|l~|o|o|o|o|o|o|=|o|=|o|o|w
o|lo|=|oj=|o|=|ojo|a|o|=|ofn
| o|=|lo|lo|=|ojojo|=|=|o| ==

All other PDU Type values are reserved.
12.1.4 Network|Address

In an ESH PDU]|this specifies a Network Address which
is being notified|as present and.aceessible in the ES. In
an ECQ PDU it specifies the-Network Address for which
information is to be collected. In SCR and SCC PDUs it
specifies the Nétwork Address for which information is
being supplied.

in the SAA PDU ‘it'specifies the Net being assigned to

Figure 2 — SNPA AddréssParameter

The Type field consists of\2.bits indicating the encoding
format of the SNPA. It takes on the following values:

00 Encoding per this International Standard
01 Reserved

10 Reserved

11 Local— For transitional use only

When the, Type field is 00, the next 6 bits are the l¢ngth
of the’SNPA Address Parameter Value. The follgwing
standard encodings are defined:

a) When the SNPA address is carried in| the
subnetwork access protocol as a sequenge of
whole octets, that sequence of octets is the yalue
of the SNPA Address Parameter Value.

NOTE 1 — This includes, for example, ISO 8802| MAC
addresses which will be encoded as a sequence [of six
octets according to the hexadecimal representation of
MAC addresses specified in ISO/IEC 10039. | Also

included are cases where IA5 encoding is used.

b) When the SNPA address is carried in[ the
subnetwork access protocol as a sequenge of
semi-octets using BCD encoding, that sequerjce of
semi-octets is encoded in the SNPA Address
Parameter Value field, and if it is an odd number

of semi-octets, a final semi-octet containing the
N is add | I ?

the ES that originated the request for a NET.

The Network Address parameter is encoded as shown
in Figure 1.

Octet
Network Address Length Indicator (e.g., k) Ji
f+1
Network Address Parameter Value
j+k

Figure 1 — Network Address Parameter

14

NOTE 2 — The values in items (a) and (b) are chosen to
match those believed to be commonly used in SNPA
fields of ISO 9542, with a view to the same specification
being adopted by that standard.

12.1.6 QOS

In an SCR PDU, this specifies the range of QOS over
which the indicated SNPA is applicable. In an ESH
PDU, this specifies the range of QOS that can be
supported by the identified End System on the specified
SNPA.
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Each QOS parameter is encoded as shown in Figure 3.

12.1.6.3 Priority

ISO/IEC 10030:1995(E)

delay to be expected, and the
second two (2) octets specify an
integral number of seconds
indicating the minimum transit
delay to be expected.

Octet
Parameter Code J
Parameter Length 1
A2
Parameter Value
frk+1

When present, the Priority QOS parameter indicates the
maximum and minimum values for the priority of data on

Fig

The parameter code field is coded in binary and,
withdut extensions, provides a maximum of 255
different parameters. A parameter code of 255
(bina:Fy 1111 1111) is reserved for possible future
extensions.

The parameter length field indicates the length, in
octets, of the parameter value field. The length is
indicated by a positive binary number, k, with a
theorl_creltical maximum value of 254. The practical
maximum value of k is lower, and for each
succeeding parameter the maximum value of k
decre¢ases.

The |parameter value field contains the value of
the parameter identified in the parameter code
field.

12.1.6.1 Throughput

Wher} present, the Throughput QOS. “parameter
indicgtes the range of throughput values\applicable via
the specified path.

Parameter Code:

Parameter Length:

0000 0001
One (1)octet.

Parameter Value:  The_four (4) most significant bits
specify the maximum throughput
according to the encoding
specified in Table 18 of
ISO/IEC 8208, and the four (4)
least significant bits specify the

minimum throughput according to

the connection, the priority to gain a connection, and the

expected via the
Parameter Code:
Parameter Length:

Parameter Value:

12.1.6.4 Protection

specified path.

0000 0011
Six (6) ‘octets.

The  first three
maximum value fq
data on the c
priority to gain a ¢
priority to keep
respectively. The
(3) octets specify
value for the prig
the connection,

pectively, to be

3) specify the
r the priority of
bnnection, the
tonnection, and
a connection,
following three
the minimum
rity of data on
the priority to

gain a connecfion, and the

priority to keep

a connection,

respectively.

When present, the Protection QOS pargmeter indicates
the maximum and minimum protection levels to be

expected via the specified path.

Parameter Code:
Parameter Length:

Parameter Value:

0000 0100
Variable.

Bits 8 and 7 of| the first octet
specify the prdtection format
code where:

00 Reserved

01 Source-address specific

10 Destination-address
specific

11 Globally unique

The remaining 6 blits are reserved

the encoding specified in Table
18 cf ISO/IEC 8208.

12.1.6.2 Transit Delay

When present, the Transit Delay QOS parameter
indicates the maximum and minimum transit delay
values to be expected via the specified path.

0000 0010
Four (4) octets.

Parameter Code
Parameter Length:

Parameter Value:  The first two (2) octets specify an
integral number of seconds

indicating the maximum transit

zero (0).

The second octet specifies the
length p, in octets, of the
maximum protection level to be
expected. The actual value of
the maximum protection level is
placed in the following p octets.

The p+2 octet specifies the length
g, in octets, of the minimum
protection level to be expected.
The actual value of the minimum
protection level is placed in the
following q octets.

15
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12.1.7 Holding Time

In SCR and RD PDUs, this is a two (2) octet parameter
that specifies an integral number of seconds for which
the conveyed information is valid. The binary
value 0000 0000 0000 0000 indicates that there is no
time limit imposed.

12.1.8 Address Mask

When present in SCR and RD PDUs, this field contains
an Address Mask for use as specified in 10.1.

©ISO/IEC

value 0000 0000 0000 0000 indicates that notification is
not required. The binary value 1111 1111 1111 1111
indicates that no specific value is recommended.

12.1.13 Address Holding Time

In SAA PDUs, this is a two-octet parameter that
specifies an integral number of seconds for which the
conveyed NET is valid.

12.2 PDU Structure

The Address Mask parameter is encoded as follows:
1110 0001
Parameter Length: Variable, up to 20 octets.

Parameter Code:

Parameter Valye: A comparison mask of octets to
be aligned with the Destination

Address.
12.1.9 SNPA Mask

When present in SCR and RD PDUs, this field contains
an SNPA Mask [for use as specified in 10.2.

The SNPA Mask parameter is encoded as follows:

Parameter Code: 1110 0010

Parameter Length: Variable.

Parameter Valge: A comparison mask of octets to
be aligned with the Destination

Address.
12.1.10 Query Limit

in SCC PDUs, |this field specifies whether the system
(ES or IS) s allowed to request Configuration
Information abgut another Network Address, or(whether
no more reqpests are allowed for the" existing
connection.

The Query Limit parameter is encodedas a single octet
where the bins]ary value 0000 0000 -indicates that no
more queries| are allowed,.” and the binary
value 0000 0001 indicates that.the system (ES or IS) is
allowed anothet| query, if it wishes.

12.1.11 Request Time

In SNC PDUs, this: parameter indicates the time which
the SNARE will ‘atiow 5 y
(ES or IS). The bmary value 0000 0000 mdlcates that
no time limit is imposed.

The Request Time parameter is encoded as a single
octet that specifies an integral number of seconds.

12.1.12 Notification Required

In SRN PDUs, this parameter indicates the time interval
that it is suggested the ES should wait prior to notifying
the SNARE again.

The Notification Required parameter is a two (2) octet
parameter that specifies an integral number of seconds
as the time interval. The binary

16

All-Pretecol-DataUnits—shall-containan-integral-nymber
of octets. The octets in a PDU are numbered in
increasing order starting from one (1). Theybits fin an
octet are numbered from one (1) to eight, (8), whdre bit
one (1) is the low-order bit.

When consecutive octets are used-to.represent a binary
number, the lower octet number has'the most significant
value.

NOTE — When the encoding'of\d PDU is represented uping a
diagram in this section, the following representation is usé¢d:

« octets are shown with.the lowest numbered octet to the top,
higher number octets being further to the bottom;

« within an octet, bits are shown with bit eight (8) to the left
and bit ore (1) to the right.

12.2.1.ECQ PDU Structure
The ECQ PDU is formatted as shown in Figure 4.

Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3
Network Address Length Indicator 4
5
Network Address
k-1

Figure 4 — ECQ PDU Structure

12.2.2 ENC PDU Structure

Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3

Figure 5 — ENC PDU Structure
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12.23 ESC PDU Structure
The ESC PDU is formatted as shown in Figure 6.

ISO/IEC 10030:1995(E)

12.2.6 SCC PDU Structure
The SCC PDU is formatted as shown in Figure 9.

Octet Octet
Network Layer Protocol Identifier 1 Network Layer Protocol Identifier 1
Version Number 2 Version Number 2
PDU Type 3 PDU Type 3
Network Address Length Indicator 4
Figure 6 — ESC PDU Structure 5
Network Address
k-1
12.2.4|ESH PDU Structure Query Limit k
The EBH PDU is formatted as shown in Figure 7. Figure 9 — SCC PDU Structure
Octet
Network Layer Protocol Identifier 1
Version Number 2 12.2.7 SCR PDU Sttudture
PDUType 8 The SCR PDU.i$ fofmatted as shown in Figure 10.
Network Address Length Indicator 4
5 Octet
Network Address Network Layer Protocol Identifier 1
k-1 Version Number 2
k PDU Type 3
QOSs
kem Holding Time .
Network Address Length Indicator 6
Figure 7 — ESH PDU Structure 7
Network Address
k-1
12.2.5 |RD PDU Structure Type | SNPA Address Length Indicafor kk’
+
The RD PDU is formatted as shown in Figure 8. SNPA Address Parameter Value
Octet m-1
Network Layer Protocal Identifier 1 m
- Address Mask Parameter
Version Number 2 1
PDU(Type 3 n
Holding Time 4 SNPA Mask Parameter
5 p-1
Type | SNPA)Address Length Indicator 6 p
7 QOos
SNPA Address Parameter Value p+q
k-1
k Figure 10 — SCR PDU Structure
Address Mask Parameter
m-1
m
SNPA Mask Parameter
n-1

Figure 8 — RD PDU Structure

17
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12.2.8 SNC PDU Structure

The SNC PDU is formatted as shown in Figure 11.

Network Layer Protocol Identifier

Version Number

PDU Type

Request Time

Figure 11 — SNC PDU Structure

12.2.9 SRN PDU Structure

The SRN PDU ig formatted as shown in Figure 12.

Octet

1

2
3
4

©1SO/IEC

12.2.10 ERA PDU Structure
The ERA PDU is formatted as shown in Figure 13.

Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3

Figure 13 — ERA PDU Structure

Network|Layer Protocol Identifier

Version Number

PDU Type

Ndtification Required

Figurp 12 — SRN PDU Structure

Octet

1

2
3
4
5

12.2.11 SAA PDU Structure
The SAA PDU is formatted as shown in-Figure 14.

Octet
Network Layer Protocotl-ldentifier 1
Version Number 2
PDUType 3
Address Holding Time (AHT) 4,5
NET Eength Indicator 6
7
NET Parameter Value
1

Figure 14 — SAA PDU Structure

18
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Annex A

ISO/IEC 10030:1995(E)

(normative)

Obtaining SNARE SNPA Addresses using LLC Type 1 Procedures

A.1 Introduction

This Annex described procedures which may be used in
certain specific environments to enable End Systems
andl ate—Svsty T 5 NA EF—NPA
addregses.

A.2 Broadcast Subnetworks using LLC Type 1

A brpadcast subnetwork is a subnetwork whose
physigal characteristics are such that a single
transmission of a NPDU may be received by all or a
predefined group of systems attached to the
subngtwork. This clause applies to broadcast
subngtworks on which the LLC Type 1 procedures
speciffed in ISO 8802-2 are used.

When|operating the procedures described in this clause,
the L$AP value allocated in ISO/IEC TR 10178 for use
with ISO/IEC TR 9577 shall be used. The PDUs of this
protodol include an IPI field enabling the protocol to be
identified by the means described in ISO/IEC TR 9577.

A.2.1 SNARE LLC Type 1 Broadcast Procedures
A.2.1]1 Protocol Parameters

A.2.1]1.1 Broadcast Time

The bfoadcast time is a parameter which détermines the

time |nterval at which a SNARE:.which chooses to
implement this procedure shall bfoadcast information to
enable its SNPA to be discovered.

A.2.1.]1.2 Retention Time

The Hetention Time is.a parameter which is included in
transmitted PDUs; to. indicate how long the information
contained in themyis valid.

Protocol Operation

as specified in ISO 8802-2, and shall accept DL-
UNITDATA indications whose destination address is a

f a DL-UNITDATA indication is rece

ived, the data

contained in it shall be examined.(Ifit d

system does not already (have a recor
SNPA address, the system shall re

a SNARE SNPA address, and shall ass

time contained_in'the Retention Time field.

If a valid SHL,PDU is received when the
has a record of the source address as a
address,) it shall update its record of

s not contain

of a SNARE
rd the source

SNARE SNPA
the associated

Retention Time to that contained in the rreived PDU.

If a’'valid SHL PDU is received when the
has a record of a SNARE SNPA addres:
one contained in the source address

ystem already
5 but not of the
from the DL-

UNITDATA indication, the system may rdcord the SNPA

and Retention Time as above, but need
it does record it, it may discard any or al
SNPA addresses it had already recorded

The system shall discard any recorded
address when the time elapsed since res
SHL PDU from that address reaches
retention time.

Furthermore, the system may examine
Required field and determine whether or,
is required.

A.2.3 SHL PDU Structure

hot to do so. [f
of the SNARE

SNARE SNPA
beipt of the last
the associated

the Notification
not notification

The SHL PDU is formatted as shown in Higure A.1.

Octet

Network Layer Protocol Identifier

1

which chooses to operate the SNARE broadcast
procedures shall transmit a SHL PDU, formatted as
specified in A.2.3, at intervals equal to the value of the
Broadcast Time parameter. It shall transmit these
PDUs using a DL-UNITDATA request, specifying a
destination address whose value shall be one defined to
mean, on that subnetwork "All CONS End Systems".

A.2.2 ES LLC Type 1 Broadcast Procedures

A system (ES or IS) which is attached to an ISO 8802-2
LAN and which chooses to operate the ES or IS LLC
Type 1 broadcast procedures shall operate LLC Type 1

Version Number

PDU Type

Notification Required

Retention Time

NO O sA W

Figure A.1 — SHL PDU Structure
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A3 ESorlS LLC Type 1 Broadcast Procedure
These procedures are optional.

When operating the procedures described in this clause,
the LSAP value allocated in ISO/IEC TR 10178 for use
with ISO/IEC TR 9577 shalil be used. The PDUs of this
protocol include an IPI field enabling the protocol to be
identified by the means described in ISO/IEC TR 9577.

A system (ES or IS) attached to an ISO 8202-2 LAN
wishing to discover a SNARE SNPA address and which
has not received a may transmit a
formatted as specified in A.3.1. It shall transmit this
PDU using a| DL-UNITDATA request specifying a
destination address whose value shall be defined to
mean, on that qubnetwork, "All CONS SNAREs."

is attached to an ISO 8802-2 LAN and
to operate the SNARE broadcast
procedures shall accept DL-UNITDATA indications
whose destination address is defined to mean "All
CONS SNARES$" on the subnetwork.

© ISO/IEC

If a DL_UNITDATA indication is received, the data
contained in it shall be examined. If it does not contain
a SRH PDU formatted as specified in A.3.1 it shall be
ignored. If it does contain such a PDU, the SNARE
shall transmit a SHL PDU as specified in A.2.

NOTE — This transmission of the SHL PDU by the SNARE
should be considered as an extra transmission and, therefore,
should not cause the resetting of the normal timer for the SHL
PDUs.

The SRH PDU is formatted as shown in Figure)A:2.

Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3

Figure A.2 — SRH PDU Structure

20
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Annex B

ISO/IEC 10030:1995(E)

(normative)

Protocol Implementation Conformance Statement Proforma?

B.1 Introduction

The supplier of a protocol implementation which is
claimed to conform to ISO/IEC 10030 : 1990 shall

B.3 Instructions for completing the PICS proforma

B.3.1.General structure of the PICS proforma

compl
Confofmance Statement (PICS) proforma.

A completed PICS proforma is the PICS for the
implementation in question. The PICS is a statement of
which capabilities and options of the protocol have been
implemented. The PICS can have a number of uses,
including use:

— by the protocol implementor, as a check-list to
" neduce the risk of failure to conform to the
tandard through oversight;

— by the supplier and acquirer — or potential acquirer

of the implementation, stated relative to the

ommon basis for understanding provided by the
tandard PICS proforma;

— by the user — or potential user — of the
implementation, as a basis for initially checking the
ssibilty of interworking with  another
implementation (note that, while interworking can
ever be guaranteed, failure to interwork can:often

e predicted from incompatible PICSs);

— by a protocol tester, as the basis: for selecting
ppropriate tests against which\to assess the
¢laim for conformance of the implementation.

B.2 Notations

The fojlowing notations aré used in this PICS proforma:

M mandatory
o) optional
O.<n> optional;.but support of at least one of the

group-of options labelled by the same numeral
&n>'is required
X prohibited

The Tirst part of the PICS proforma — |mplementation
Identification and Protocol Summaty)|— is to be
completed as indicated with the information necessary
to identify fully both the supplier.and the inplementation.

The main part of the PICS.proforma is|a fixed-format
questionnaire. Answers t0,the questionpaire items are
to be provided in the_rightmost column, dither by simply
marking an answer_to indicate a regtricted choice
(usually Yes or No)/ or by entering a vajue or a set or
range of valués.) (Note that there are some items where
two or moré-Choices from a set of possible answers can
apply; allrelevant choices are to be marked.)

Eachvitem is identified by an item reference in the first
column; the second column contains the|question to be
dnswered; the third column the reference or references
to the material that specifies the item in ISO/IEC 10030.
The remaining columns record the statug of the item —
whether support is mandatory, optional, prohibited or
conditional — and provide the space for the answers;
see also B.3.2 below. (Status is sometimps indicated by
other means than a separate Statu$ column: for
example, where the same status applies to a whole
group of items, as in B.3.4.2.)

A supplier may also provide — or be reqyired to provide
— further information, categorized as either Additional
Information or Exception Information. hen present,
each kind of further information is to be provided in a
further subclause of items labelled A<i> or X<i>,
respectively, for cross-referencing purpoges, where <i>
is any unambiguous identification for fhe item (e.g.,
simply a numeral); there are no other restrictions on its
format and presentation.

A completed PICS proforma, including [any Additional
Information and Exception Information, |s the Protocol

<pred>: i

identification (see B.3.4.2).

- Logical negation, applied to a conditional
item’s predicate (see B.3.4.2).

2. Copyright release for PICS proformas

Implementation Conformance Statement for the
implementation in question.

Users of this International Standard may freely reproduce the PICS proforma in this annex so that it can be used for the intended

purpose and may further publish the completed PICS.
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NOTE 1 — Where an implementation is capable of being
configured in more than one way, a single PICS may be able
to describe all such configurations. However, the supplier has
the choice of providing more than one PICS, each covering
some subset of the implementation's configuration capabilities,
in case this makes for easier and clearer presentation of the
information.

B.3.2 Additional information

ftems of Additional Information allow a supplier to
provide further _information intended to assi he
interpretation of the PICS. It is not intended or expected
that a large quantity will be supplied, and a PICS can be
considered complete without any such information.
Examples might be an outline of the ways in which a
(single) impleméntation can be set up to operate in a
variety of envirbnments and configurations or a brief
rationale — baged perhaps upon specific applications
needs — for the exclusion of features which, although
optional, are |nonetheless commonly present in
implementationg of the ISO/IEC 10030.

References to items of Additional Information may be
entered next to| any answer in the questionnaire, and
may be included in items of Exception Information.

B.3.3 Exceptiorn information

It may occasionplly happen that a supplier will wish to
answer an iten) with mandatory or prohibited status
(after any conditions have been applied) in a way that
conflicts with the indicated requirement. No pre-printed
answer will be [found in the Support column for this;
instead, the supplier is required to write into the Support
column an X<ip reference to an item of Exception
Information and|to provide the appropriate rationale in
the Exception itgm itself.

An implementation for which an Exception item is
required in thi§ way does not conform "to ISO/IEC
10030 : 1990.

NOTE 2 — A posgible reason for the situation described above
is that a defect in the standard has.been reported, a correction
for which is expected to changé.the requirement not met by the
implementation.

B.3.4 Conditionjal status
B.3.4.1 Conditianal items

© ISO/IEC

the "Not Applicable” answer is selected. Otherwise,
individual conditional items are indicated by one or more
conditional symbols (on separate lines) in the Status
column.

A conditional symbol is of the form "<pred>: <s>" where
"<pred>" is a predicate as described in B.3.4.2 below,
and "<s>" is one of the status symbols M, O, O.<n> or
X.

If the value of the predicate in any line of a conditional

e ee—B-3H e—conditional—tem is

symbol following the predicate: the answer columnyis to
be marked in the usual way. If the value of‘a predicate
is false, the Not Applicable (N/A) answer is (}} be
marked in the relevant line. (Each(line in a mulfi-line
conditional item is to be marked; at) most one ling will
require an answer other than N/A.)

B.3.4.2 Predicates
A predicate is one of the'fellowing:

a) an item-referénce for an item in the PICS
proforma:‘the value of the predicate is true f the
itemis\ marked as supported, and is (false
otherwise; or

b) +a" predicate name, for a predicate d
elsewhere in the PICS proforma (usually i
Major Capabilities section or at the end

below; or

c) the logical negation symbol "—" prefixed

the predicate is true if the value of the predi
formed by omitting the "=" symbol is false| and
viceversa.

The definition for a predicate name is one of the
following:

i) an item-reference, evaluated as at (a) above; or

ii) a relation containing a comparison operatgr (=,
<, etc) with at least one of its operands beinng an
item-reference for an item taking numerical
values as its answer: the predicate is true! the
relation holds when each item-referende is

The PICS proforma contains a number of conditional
tems. These are items for which the status —
mandatory, optional or prohibited — that applies is
dependent upon whether or not certain other items are
supported or upon the values supported for other items.

In many cases, whether or not the item applies at all is
conditional in this way, as well as the status when the
item does apply.

Where a group of items is subject to the same condition
for applicability, a separate preliminary question about
the condition appears at the head of the group, with an
instruction to skip to a later point in the questionnaire if
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replaced by the value entered in the Support
column as answer to the item referred to; or

iii) a Boolean expression constructed by combining
simple predicates, as at (i) and (ii), using the
Boolean operators AND, OR and NOT, and
parentheses, in the usual way: the value of such
a predicate is true if the Boolean expression
evaluates to true when the simple predicates
are interpreted as described above.

Each item whose reference is used in a predicate or
predicate definition is indicated by an asterisk in the
ltem column.
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B.4 Implementation Identification

ISO/IEC 10030:1995(E)

Supplier

Contact point for queries
about this PICS

Implementation Name(s)
and Version(s)

Otl'ter information necessary
for full identification

(e.g., Name(s) and Version(s)
for machines and/or operating
systems, System Name(s))

NOTEY — 3 Only the first three items are required for all implementations; other information may be completed ds appropriate in

4 The

meeﬁnIethe requirement for full identification.
Series,

Model).

B.5 Prptocol Summary: ISO/IEC 10030:1990

rms Name and Version should be interpreted appropriately to correspond-with a supplier's terminology (using, e.g., Type,

Identification of
Prdtocol Specification

Identification of Amendments
and Corrigenda to this PICS
proforma which have been
completed as part of this
PIGS.

P

=

dtocol Version(s) Supported

Haye any Exception item&:been required (see B.3.3) NoO
(The answer Yes means that the implementation does not conform to ISO/IEC 10030 : 1990)

YesO

Date of.Statement

B.6 10030 System Implementation Identification

Item Protocol Feature References Status Support
ES* End System Implementation Clauses 8, 9 0.1 YesO Noo
SNARE* SNARE Implementation Clause 11 O.1 YesO Noo
IS* IS Implementation Clauses 8, 0 O N/Ao YesO Nono
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PDUs Implemented, End System (continued)
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RespT

NtRtT

Parameter Ranges

If configuration information is
supported, what range of values
can be set for the Response Timer?

If configuration information is

EsCi:M

EsCi:M

From: seconds
To: seconds
by increment oft:
(other - specify)T:
with a tolerance of:

From: seconds
To: seconds

supported, what ran
can be set for the Notification
Rptry Timer?

by increment oft:
(other - specify)T:
with a tolerance of:

26

T - delete if not applicable
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