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Foreword

ISO (the International Organization for Standardization) and)lEC (th¢ Inter-
national Electrotechnical Commission) form the specitalized systg¢m for
worldwide standardization. National bodies that are\members of |SO or
IEC participate in the development of International Standards through
technical committees established by the respective organization o deal
with particular fields of technical activity. ISO”and IEC technical com-
mittees collaborate in fields of mutual interest. Other international|organ-
izations, governmental and non-governmental, in liaison with 1ISO and IEC,
also take part in the work.

In the field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC ¢JC/1. Draft International Standards afopted
by the joint technical commitiee are circulated to national bodies for vot-
ing. Publication as an Intéfnational Standard requires approval by gt least
75 % of the national bodies casting a vote.

International Standard ISO/IEC 10030 was prepared by Joint Teghnical
Committee ISO/IEC"JTC 1, Information technology, Subcommitteg SC 6,
Telecommunications and information exchange between systems.

This segond edition cancels and replaces the first [edition
(ISO 10030:1990), which has been technically revised. It is a consolidation
of Afnendments 2 and 3 as well as Technical Corrigenda 1 and 2.

Annexes A and B form an integral part of this International Standajd. An-
nex C is for information only.
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Introduction

This Inteqnational Standard is one of a number of standards concerned with
Network |Layer Routeing Protocols. An overall framework for routeing is
described in ISO/IEC TR 9575. This International Standard specifically relates
to that paft of the framework which deals with Single Subnetwork Routeing.

This Interpational Standard is related to ISO/IEC 8878 which specifies the use
of X.25 td provide the ISO connection-mode Network Service. This Protocol
provides $olutions for the following practical problems:

a)

b)

c)

d)

e)

How do End Systems discover the reachability of Intermediate Systems
that| can route NPDUs to destinations on subnetworks other than the
one[s) to which the End System is directly connected?

How do End Systems discover the reachability of other End Systems.on
the same subnetwork (when direct examination of the destinationKNSAP
address does not provide information about the destination subnetwork
addfess)?

How does a Subnetwork Address Resolution Entity~discover the
rea¢hability of End Systems on the subnetwork to.which it is directly
conhected?

How does an end System, which has not been-pre-configured with its
owr] Network Address, request the temporary assignment of a Network
Entgty Title (NET) and thus, derive the necessary Network Address(es),
from a SNARE located on a common subnetwork?

How do Intermediate systems discover the reachability of End Systems
on |the same subnetwork (when direct examination of the NSAP
deslination address does not provide information about the destination
subhetwork address)?

The Protqgcol assumes that®

a)

b)

c)

Royteing to a specified subnetwork point of attachment (SNPA) address
on fhe same $ubnetwork is carried out satisfactorily by the subnetwork
itseff.

Thel subnetwork is not, however, capable of routeing on a global basis
usiig the NSAP address alone to achieve communication with a

requested destination.

End Systems and Intermediate Systems using this protocol require to
know at least one SNPA address that can be used to access a SNARE.

The protocol is designed to:

iv

a)

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

c) minimize the oompuiational complexity of End Systems routeing algorithms.

-

his Protocol -performs similar functions to the ones specified in 1ISO 9542. However, the~characteristics of
efivironments operating ISO/IEC 8208 (X.25/PLP) and the actual functionality of ISO/IEC 8208 (X.25/PLP)|in itself
nvalidate the operation of ISO 9542 as follows:

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

b) In broadcast environments operating ISO/IEC 8208 (X.25/PLP), the Redirection subset of ISO 8542 is
invalidated.

-

herefore, this Protocol is developed to perform all the aforementioned, fundtions in harmony with the operation of
$O/IEC 8208 (X.25/PLP).
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Information technology —
information exchange between systems — End . System
outeing Information Exchange Protocol for use in
onjunction with ISO/IEC 8878

Scope Statement (PICS), as defined in ISO/IEC 9646-1. This
International Standard provides the PICS p{!forma in

=] e

his International Standard defines a protocol for the compliance with the relevant requirements, and in

xchange of routeing information between an End accordance with the relevant guidance, given in ISO
ystem and a Subnetwork Address Resolution Entity, 9646-7. 9 + 9

nd between an Intermediate System and a Subnetwork

Address Resolution Entity.
This International Standard is applicable to: 2 Normative references
a) End Systems which operate according. to the main The following standards contain provisions which,
body of ISO/IEC 8878 to provide and support the through reference in the text, constitute prgvisions of
0S| Connection-mode Network Service using this International Standard. At the time of publication,
ISO/IEC 8208. the editions indicated were valid. All standards are
. . . subject to revision, and parties to agreementq based on
b) Subnetwork Address Resolution Entities which this International Standard are encoufaged to
operate ISO/IEC 8208. investigate the possibility of applying the mpst recent
NOTE — The Subnetwork Address Resolution Entity editions of the standards indicated below. mbers of
defined in this International Standard may be associated IEC and ISO maintain registers of currgntly valid
with relay functions’ as defined in ISO/IEC 10028 and International Standards.
ISO/IEC 10477,
. ISO/IEC 7498-1 : 1994, Information technology — Open
c) Intermediate systems which operate Systems Interconnection — Basic Referencd Model —
ISOAEC 8208. Part 1: The Basic Model.
iEnd Systems which provide and support the OS| CONS ISO/IEC 8208 : 1990, Information technology — Data
| for Data

sing the fast select 1980 procedures or the alternative communications — X.25 Packet Layer Prot
i H awinment
T-Qeo—p;oa;dums—m—amw—A—cLlSOUEC-ﬂﬂlﬂ—aua—IemaLEw,.,...

i is Int ti .
outside the scope of this International Standard ISO/EC 8208 : 1990/Amd. 3 : 1991 Information

This International Standard does not specify any technology — Data communications — X.25 Packet
protocol elements nor algorithms for facilitating routeing Layer Protocol for Data Terminal Equipment —
and relaying among SNAREs. Such functions are Amendment 3: Conformance requirements.

i ionally outside the scope of this International

g:::;'ng y oulsi P afiona ISO/IEC 8348 : 1993, Information technology — Open

Systems Interconnection — Network Service Definition.
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

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 §ystems — Protocol combinations 0 provide
and suppart the OSI Network Service — Part 1: General
principles,

ISO/IEC B880-2 : 1992, Information technology —
Telecommunications and  information  exchange
between $ystems — Protocol combinations to provide
and supgort the OSI! Network Service — Part 2:
Provision fand support of the connection-mode Network
Service.

ISO/IEC 84881 : 1989, Information processing systems
— Data communications — Use of the X.25 packet level
protocol in) local area networks.

ISO/IEC 8886 : 1992, Information technology —

Telecommunications and  information  exchange
between}ystems — Data link service definition for
Open Systems Interconnection.

ISO 9542 : 1988, Information processing systems —
Telecommunications and information  exchange
between 3ystems — End system to Intermediate system
routeing gxchange protocol for use in conjunction with
the Protdcol for providing the connectionless-mode
network service (ISO 8473).

ISO/IEC TR 9575 : 1990, Information technology-—
Telecommunications and information  exchange
between dystems — OSI Routeing Framework.

ISO/IEC TR 9577 : 1993, Information_technology —

Telecommunications and  information  exchange
between |systems — Protocol (identification in the
network Igyer.

ISO/IEC 9646-1 : 1994, Information technology — Open
Systems | Interconnection-."— Conformance testing
methodology and framework — Part 1. General
concepts.

ISO/IEC 9646-7\: ', Information technology —

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.

© 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.

: ,_Information technology.
Telecommunications and information  exchang|
between systems — The structure and coding of.Logic.
Link Control addresses in Local Area Networks.

3 Definitions
3.1 Reference Model Definijtions

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 Service Access Point address

d) Network Entity

e) Routeing

f) Network Protocol

g) Network Relay

h)\(Network Protocol Data Unit

3:2 Network Layer Architecture Definitions

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

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

3.4 Local Area Network Definitions

This international Standard makes use of the followin

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

ISO/IEC 10030:1995(E)

4.3 Miscellaneous

correspondence  between  systems, SNPA EI(.:(? : Ec"naigﬁ?:: %E:::;Tal
addresses, and potential routes. MAC Megdium Access Control
3.5.2 redirection information: Information supplied NA Network Address
when a Call Request fails to achieve NPDU Network Protocol Data Unit
establishment of a Network Connection, indicating . :
an SNPA which could be used to establish such a QoS Quality of Servaf:e
. SNPA Subnetwork Point of Attachment
connection.
3.5.3 subnetwork address resolution
entity: Supplier of information concerning

routeing within a single subnetwork.
316 PICS Definitions

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

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

Abbreviations

1 Systems
TE Data Terminal Equipment
S End System

| Intermediate System
NARE Subnetwork Address Resolution Entity

.2 Protocol Data Units

5 Overview of the Protocol

The protocol specified in this International |Standard
comprises two subsets:

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

The functions of the\ Configuration Information subset
are:

a) To enable ESs to notify a SNARE of the|existence
and redchability of their Network AddresTes (NAs).

b) T6 enable ESs to discover, for certajn 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 intervention.

d) To enable ISs to obtain, for NAs identifying NSAPs
located within End Systems directly asl;ached to
the same subnetwork, the SNPA address of these
systems.

The function of the Redirection Information s

connection to be directed to a specific
SNPA address via which the connection
routed and to permit ISs which are attempting to
establish a connection to an ES on the subnetjork to be
directed to the appropriate SNPA address via|which the
connection can be established.

The two subsets are complementary in| that the
information obtained from the Redirection Ipformation
subset implicitly carries associated Coffiguration
Information, and in that the information obtgined from
the Configuration Information subset may used to
derive a suitable SNPA address and so avoid the need

CQPDU End/ntermediate System Configuration
Query Protocol Data Unit
NC PDU End/Intermediate  System..~'Notification
Complete Protocol Data Unit
RAPDU End System Request Address Protocol
Data Unit
SC PDU  End/Intermediate System Connect
Protocol Data.Unit
SHPDU End/intermediate System Hello Protocol
Data Unit
D PDU Redirect’Protocol Data Unit
AAPDU SNARE Assign Address Protocol Data
Unit
CC PDU.\,SNARE Corfiguration Complete Protocol
Data Unit
CR'PDU  SNARE Configuration Response Protocol
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.

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.

that some|or all of the SNARE operations may be performed
by functiorls integrated with the subnetwork itself.

In order for an ES (or IS) to use this protocol, it requires
knowledgel of at least one SNPA address which can be used to
access a YNARE. In general, this address is pre-configured in
the ESs (of ISs). Annex A describes techniques which may be
used in ceftain circumstances to avoid the need for such pre-
configuratipn.

5.2 Overview of Configuration Information

The prgtocol exchanges which constitute the
Configurgtion 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 conthins a protocol identifier indicating the protocol
defined |n this International Standard. When the
SNARE 4ccepts the call, the ES may then transmit to
the SNARE details of its Network Addresses. Once the
informatidn concerning all of its Network Addresses is
transmittgd the ES explicitly notifies the SNARE that the
notification is complete so that the SNARE can ensure
that all the information received is secure to the extent
required for its use. Optionally, following acceptancelof
the call By the SNARE, a non-configured End_System
may requiest a NET for itself. Once it obtains this
informatign it may derive additional Netwotk addresses
for subsgquent interactions with other-End Systems.
However)| it is not necessary or even permitted for an
End Sysfem to use a NET obtained’ in this manner
indefinitely. The ES may also request information about
remote Network Addresses: -For each requested
Network |Address the SNARE' supplies details of the
SNPA on SNPAs on the‘subnetwork via which the
Network Address canibe reached, and the associated
potential | Quality.< of Service. Having received
informatign about. one Network Address, the ES can
request information about another. When it has all the
informati<:|\n itrequires, the ES clears the call.

©ISO/IEC

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
he information it requires, the 1S clears the call.

5.3 Overview of Redirection Information

establish a Network Connection- according fo
ISO/IEC 8878, but does not, have the informatign
necessary to determine the’\appropriate subnetwo
address to which the (Call Request should
transmitted. The action 6fthe ES (or IS) in this case |s
simply to use the address of a SNARE. The Call
Request packet is Constructed exactly in accordande
with ISO/IEC 8878%and is transmitted to the SNARE.

The ES (or IS) subsequently continues to operate the
connectionin accordance with ISO/IEC 8878. In the
event thatthe SNARE is an ES or IS attached to the
subnelWork, rather than having functionality integrated
with\the subnetwork itself, it may:

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

— clear the call, supplying information about tHe
appropriate SNPA which should be used for futufe
attempts; or

— if it contains relay functions, accept the call itself ar/d
take part in the connection as a relay.

If the SNARE function is integrated with the subnetwotk
itself, then in addition to the above it may be able {o
deliver the call to an appropriate SNPA by other mear
which are outside the scope of this Internation
Standard (for example, by invoking the X.25 Cjll
Redirection facility).

=0

Since, therefore, the connection establishment may now
be going to proceed satisfactorily without the originating
ES (or IS) doing any further routeing operations, the ES
(or 1S) continues to process the Network Connection |n

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

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.

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.

6 Conformance
5.1 Static Conformance Requirements

An ES for which conformance to this International
Btandard is claimed shall implement one or more of the
ollowing:

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 IS for which conformance to this International
Standard is claimed shall implement one or more of the
ollowing:

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.

SNARE for which conformance to“this International
tandard is claimed shall implement those procedures
hich clause 11 prescribes asrequirements.

OTE — Therefore a SNARE-is required to process both
onfiguration and Redirection Information.

.2 Dynamic Conformance Requirements

A system for which conformance to this International
Standard istclaimed shall exhibit external behavior
consistentwith having implemented:

a), for>each supported function, the corresponding
procedures and the encoding of any transmitted
Protocol Data Units, as specified in the relevant

8 Configuration Information Subsét
8.1 Protocol Parameters

This clause defines parametershused in th|s protocol
and, where applicable, specifiesywhich valugs of these
parameters are required Nto’ be supported by all
conforming end systems:” The ability to support values
other than those specifically required, and thfmeans of
identifying that such“a value is to be used in any
particular instance;-are local matters.

8.1.1 Response Time

This is 4he time limit used by an ES (or|IS) during
operation of the protocol.

Any implementation of the Configuration |nformation
subset shall be capable of supporting a response time
value of 180 s, accurate to within + 30 s.

8.1.2 Notification Retry Time

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

Any implementation of the Configuration |nformation
subset shall be capable of supporting a Notification
Retry Time value of 900 s, accurate to within+ 120 s, if
it supports any values of the Notificatior) Required
parameter other than that which indi¢cates that
notification is never required and that which indicates
that no specific value is being suggested.

NOTE — There are no requirements on the | support of
Notification Retry Time by an implementation which does not
support such values of the Notification Required pgrameter.

8.1.3 Notification Required

This parameter indicates the circumstances {n which an
ES shall attempt to notify its configuration to 2 SNARE.

Any implementation of the Configuration Information
subset shall be capable of supporting a value of this

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

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 expiry of the time
specified by the SNARE at the end of each preceding
notification.

« A value indicating that notification is required each time the
ES is attached to a different subnetwork.


https://standardsiso.com/api/?name=5abd8abbb7e7de1df7a9de97bbb3f25e

ISO/IEC 10030:1995(E)

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

©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

This claus¢ specifies the protocol makKing use ol the
X.25 Packiet Layer Procedures specified in ISO/IEC
8208. Subject to the provisions of ISO/IEC 8208, the
choice of Values for X.25 fields which are not specified
in this clauge is a local matter.

8.2.1 Connection Establishment

An ES (or an IS) shall attempt to establish a connection
whenever |t needs to obtain configuration information
from a SNARE. In addition, an ES shall attempt to
establish ¢onnection to a SNARE when conditions
specified [in 8.1.3 make it necessary to notify
configuratign 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 upon expiration of the Address Holding
Time valug. However, neither an ES nor an IS shall
attempt to |establish a connection that have already a
connection| established or being established for the use
for configutation information, and neither an ES nor an
IS shall atlempt to establish more than one connection
to SNARES from any one one system SNPA at any one
time.

An ES (or an IS) shall attempt to establish a connection
to the SNARE by originating a virtual call in accordance
with the pfocedures 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
, 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 an' ESC PDU.

If the virtual call setup procedure succeeds, the ES (or
IS) shall ekamine the User Data received with the Call
Connected| packet.

If this confains a.valid SNC PDU, then the ES (or IS)
shall procged“to ‘perform data transfer as specified in
8.2.3. Otherwise the ES (or IS) shall clear the call

establishment attempt.

When all known SNARE addresses have been- tried
unsuccessfully:

a) If the ES (or IS) needed to obtain Configuration
Information from the SNARE, the time at which
further attempt is made (if any) orthe invocation of]
other forms of action (e.g.( fallback to default
configuration, or use of Redirection subset as
basis for routeing) is a local'matter.

b) If according to the provisions of 8.1.3 the ES wa
due to notify its ‘configuration to a SNARE, th
attempt at notification shall be considered to hav
failed. Anothér attempt shall be made after th
expiry of the*Notification Retry Time.

c) If theeES 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 once an
acceptable connection to a SNARE has been achieved.

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

This clause also requires, in some circumstances, that
the connection be abandonded before completion. Thig
shall be done by clearing 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.

In the event that the virtual call is cleared (whether by
the ES (or IS) itself abandoning the connection
according to the provisions of this International
Standard, or as a consequence of the operation o

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

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

h d_o omoletic O o—address

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

assignment and/or configuration notification procedures
(or immediately if the address assignment and
gonfiguration notification procedures are not applicable).
After completion of all applicable parts, the ES shall
fbllow the procedure for normal completion as specified
in 8.3.

§.2.3.1 Configuration Notification

he configuration notification procedure is an optional
procedure and, when implemented, its operation is
¢ontrolled by the setting of the Notification Required
parameter.

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

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

b) An attempt to notify configuration has not failed
within the duration specified by the Notification
Retry Time parameter.

he ES shall start the procedure by transmitting one
SH PDU for each Network Address reachable through
its SNPA. Following the ESH PDUs it-shall transmit an
NC PDU. It shall then wait to receive"an SRN PDU. If
lhe received SRN PDU contains’ the Notification
equired parameter then the ES shall extract and use
is value as the next time interval prior to notification to
e SNARE. On receipt-of the SRN PDU, the
¢onfiguration notification ™ procedure is successfully
¢ompleted.

NOTE 1 — After such’ successful completion, the value of the
Notification Required parameter determines if and when this
procedure Will 'subsequently again be applicable.

A\fter the transmission of the first ESH PDU, if the SRN
PDWU has not been received within a time equal to the
Response Time parameter, the connection shall be

collect configuration information.

The ES shall transmit an ECQ PDU-_sppcifying a
Network Address for which it requires infomation. In
response it may receive a number of SCR PDUs,
containing information about SNPAs through|which the
specific Network Address may)be reached. | The SCR
PDU may include an Address Mask parameter and a
SNPA Mask parameter:—These parameter§ may be
used as described in\8.1/4 and 8.1.5, respectively.

The receipt of.an’ SCC PDU indicates| that the
information is, complete; if no SCR PDUs arp received
before the SCC PDU this indicates that no information is
available\for the specified Network Address.| If the ES
requirés information about further Network Addresses, it
may then repeat the process provided that the Query
Limit field in the SCC PDU specifies that andther query
is allowed. If the Query Limit field specifigs that no
more queries are 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 further queries, the configuration| collection
function is successfully complete.

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

The following shall also cause the connection to be
abandoned:

a) Receipt of any data which does not 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 Networ Address

other than that for which the ES has fransmitted
an ECQ PDU on the connection and n¢t received

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.

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

©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.

The receipt of an SCC PDU indicates that the
information| is complete; if no SCR PDUs are received

available for the specified Network Address. If the ES
requires information about further Network Addresses, it
may then fepeat the process provided that the Query
Limit field in the SCC PDU specifies that another query
is allowed| I the Query Limit field specifies that no
more querips are allowed, the ES shall not transmit any
more ECQ|PDUs. When the ES has information for all
the Netwotk Addresses it requires, or the Query Limit
disallows {urther queries, the configuration collection
function is puccessfully complete.

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

The followjng shall also cause the connection to be
abandoned:

a) Recejpt of any data which does not contain a valid
SCRpr SCC PDU.

b) Recejpt of any PDU before transmission of the first
ECQ|PDU, or between recejpt of an SCC PDU
and tfansmission of the next-ECQ PDU.

c) Recejpt of a PDU relating,to a Network Address
other| than that for which the ES has transmitted
an ECQ PDU on the{¢onnection and not received
an SCC PDU.

NOTE — A jprocedure‘identical to the Configuration Collection
procedure cpuld conceivably be used by an IS-IS protocol. Itis
not within thp scope of this document to discuss this matter.

8.3 Normal Completion Procedure

When the applicable data transfer procedures hav
been successfully completed, if the Query Limit fiel
contained in the SCC PDU indicated that noymere que
requests are allowed, then the ES (or IS)\shall clear th
call according to the virtual call clearing procedur
specified in ISO/IEC 8208, using(cause code O an
diagnostic code 241. If the Query Limit field does permi
another request, then the ES-(or IS) shall do either (a
or (b) below:

a) It may clear the%call immediately, using cause
code 0 and diagnostic code 241.

b) It may retain the call for a time and subsequently
use it. for further data transfer functions ag
specified in 8.2.3 when these functions again
become applicable. The maximum time for which
avcall may be retained without such further dat
transfer taking place is half the value of th
Request Time parameter received in the SN
PDU. Once this time has elapsed the system (E
or IS) shall clear the call with a cause code 0 an
a diagnostic code 241. The ES is not required t
retain calls for this maximum time period; instead i
may, as a local choice, clear the call at any
convenient earlier time, still using cause code 0
and diagnostic code 241. During the time that th]

call is retained, the system (ES or IS) shal
continue to operate it according to the procedure
specified in ISO/IEC 8208. If a Data, Reset, o
Interrupt packet is received, it shall clear the cal
with cause code 0 and diagnostic code 242. In thg
event that this occurs, or in the event that a Clea
Indication is received or the operation o
ISO/IEC 8208 procedures results in the call being
cleared, it is a local matter whether and when tg
attempt to establish another call according to theg
procedures specified in 8.2.1.

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.)

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.

a) Configuration Information indicating which SNPA
address to use for establishing a connection is not
valid unless it was supplied in information for the
relevant Network Address and applies to a QOS
range which includes the minimum acceptable
QOS for the required network connection.

b) Configuration Information is not valid if the time
since it was received is greater than that specified
in the Holding Time field of the SCR PDU which
conveyed it.

c) Configuration Information which has already been
collected is no longer valid once the system has
again successfully collected complete
configuration information for the same Network
Address, regardless of whether the Holding Time
specified when the first information was collected
has yet elapsed.

8.5 Address Assignment for End Systems
$.5.1 Request Address Function

The Request Address procedure is -an- optional
rocedure and, when implemented, -its.-operation is
Eomrolled by the setting of the Address Holding Time
arameter.

[his 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. a system initiates a request for a NET, following
ronnection establishment as outlined in 8.2.1, by

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

Noty gddre or—its—operation, it may
derive additional addresses from the assignad NET by
using the code points provided by the "Zeros"|in the last
octet (binary DSP format) or last_two. digit§ (decimal
DSP syntax). Using this function,the NET sent to the
ES in the SAA PDU shall have its,last octet (bjinary DSP
syntax) or last two digits (decimal DSP format) set to
"zero" value and the~ ES may derive| Network
address(es) by changing“only that last ocfet 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 thg operation
of thé "request address" function, it must imglement an
Address Holding Timer associated with this NET based
on the address holding time parameter cont%\ed in the

all ONne SIWOTR

SAA PDU. If the timer expires, the End System
discards the NET and all derived Network addresses,
and performs the "request address” function {o obtain a
new NET.

Note — This ensures that NETs that have been erfoneously or
improperly assigned (as, for example, by a malfunctioning
SNARE) will eventually be purged. To provide| continuous
service, the "request address” function may bg performed
before expiration of the AHT. When this functior) 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 the ES changes
its SNPA for any reason.

9 System Redirection Information Subset

Except where noted, the Redirection Information Subset
applies indifferently to End Systems or Iftermediate
stinme

‘orwarding 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.

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

© 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.

to ISO/IEC[TUTT77.

LLC addresg of the SNARE would be used as the destination
address for the transmission of the frame containing the Call
Request padgket.

2 Where this results in the address in the Called Address Field
of the Call Hequest packet being that of the SNARE, it follows
from the prpvisions of ISO/IEC 8878 that the called NSAP
address is ¢ncoded in the Address Extension Facility, since
the remote ES may not be able to deduce it from the Address

A system (ES or IS) which implements the Redirection
Informatior] subset shall follow this proceduréwhenever
an attemp] to establish a Network Connection fails
because a [Clear Indication packet is received.

NOTE — Tlhis procedure is not restricted to calls which
were origimally transmitted to ‘SNARE in accordance
with 9.1. This is because eyerif the SNPA address for
a call was $elected by other means, it may in fact be the
SNPA of a|system withiSNARE functionality, or the call
may have been redirécted to a SNARE.

The cause| and diagnostic codes shall be examined to
determine the “corresponding values of Network Service
disconnect |indication Originator and Reason parameters

If tha Clo. H 1 i
then it is recommended that if the call was originallzl
transmitted to a SNARE according to 9.1, the clearing-cau

code should be analyzed in terms of the categories defined 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 othet\SNARE SNPA
addresses are available.

It is recommended that when a call which)was transmitted to a
SNARE SNPA fails to be established without Redirection|
Information being received, the-existence of any information|
about other possible SNARE/SNPA addresses which may 3

able to supply Redirection Infermation should be taken int
account in determining whether to retry the call in accordan
with ISO/IEC 8878 ordSO/IEC 10177 as applicable.

The RD PDU may-include an Address Mask parameter and an)j
SNPA Mask parameter. These parameters may be used 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 and IS
using the protocols defined by this Internationa
Standard. It is recommended that when a system whic!
implements the Redirection Information subset receive
a Call Connected packet which completes a virtual cal
setup initiated by transmission of a Call Request packe
to a SNARE SNPA, it should check whether the Cal
Connected packet indicates that the call was deflecte
(where applicable) or redirected. Hf so, it may the
record the SNPA to which the call was eventuall
established, and may use this information i
establishing subsequent connections with the sam
Network Addresses and QOS, to save having to refer t
the SNARE.

However, a system which implements thi
recommendation shall cease to use informatio
obtained in this way when an attempt to use it results i
failure to establish a connection, other than because o
connection rejected by the remote user.

according to HSOAEC-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

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
establishment time).

9.3 Use of Redirection Information

This International Standard does not impose any
constraints on how much of the Redirection Information
obtained by ESs and ISs is retained or used. An ES
may dlscard recelved lnformatlon at any tlme and

An ES may at any time use local knowledge or any
dther method of determining the SNPA to be used in
dstablishing any Network Connection to any Network
Address, regardless of whether it has received
redirection information which would be applicable.

he redirection information obtained by this protocol is
alid only subject to the following restrictions:

a) Redirection Information indicating which SNPA
address to use for establishing a connection is not
valid unless it was supplied in information for the
relevant Network Address and applies to a QOS
range which includes the minimum acceptable
QOS for the required network connection.

b) Redirection Information is not valid if the time
since it was received is greater than that specified
in the Holding Time field of the RD PDU which
conveyed it.

c) An item of Redirection Information is no longér
valid if an attempt to establish a connection using
it fails other than through rejection by the.remote
user.

|0 Address and SNPA Masks

This clause describes a methed of conveying additional
information in SCR and RD_PDUs. The information is

nveyed by means of the, PDU fields "Address Mask"
nd "SNPA Mask" whose significance is described
elow.

SNARE mayoptionally include in any SCR or RD
DU either an-Address Mask field alone, or else both an
ddress Mask and a SNPA Mask field. An ES receiving
ne of these PDUs containing either of these fields shall
ithet \ignore both fields, or shall process them
ceording to the following subclauses.

ISO/IEC 10030:1995(E)

originating system aligns the potential destination NA
with the Address Mask, padding the latter with trailing
zero octets (binary 0000 0000) if necessary. If in all the
bit positions where the Address Mask is "1" the trial
destination NA matches the NA associated with the
SCR or RD PDU, then that trial destination NA belongs
to the equivalence class described by the SCR or RD
PDU. In making routelng decisions, an exact NA match

! g aquivalence classes.
An exact match occurs when the trial NA is.identical to
the one associated with the SCR or RD_PDU, without
considering any mask. K a destination NA is within
more than one equivalence class, the choice ¢f which to
use, if any, is a local matter.

An all zero Address Mask may be used to indicate an
omniscient IS for outgoing, calls for which no route is
otherwise known.

NOTE — By choosinig\an Address Mask accorgling to the
boundaries in the hierarchically administered Netwgrk Address,
the Address Mask-permits routeing by subnetwork, by routeing
domains, or by other administratively controlled crit¢ria.

The Address Mask parameter has additional [semantics
whet)considered in conjunction with the SINPA Mask
parameter; see 8.1.5.

10.2 SNPA Mask

When the SNPA Mask is present, the equivalpnce class
defined by the Address Mask also has 38 common
structure below the Address Mask, i.e., in thg portion of
the Network Address where the Addresq Mask is
logically "0." The SNPA Mask supplies | additional
information about that structure, by indicating| certain bit
positions within the space "below" the Address Mask.
Specifically, the SNPA Mask indicates the jocation of
the SNPA in the Network Address.

A system which receives such a SCR or| RD PDU
containing Address Masks and/or SNPA Masks may
choose to ignore both masks. However, |since the
presence of both masks dictates different behavior from
the presence of the Address Mask alone, a gystem (ES
or 1S) shall not ignore one of the masks while heeding
the other. If the system (ES or IS) receives ope of these
PDUs containing an SNPA Mask but no Addjess Mask,
the system (ES or IS) shall either ignore [the SNPA
Mask, or else treat the PDU as invalid.

10.1 Address Mask

The Address Mask parameter indicates that the
Forwarding Information applies to a larger population of
NAs than the original destination NA associated with the
received SCR or RD PDU. A System may choose to
ignore this parameter.

The Address Mask establishes the equivalence class of
NAs to which the same Forwarding Information applies.
In order to determine whether or not a potential
destination NA falls within the equivalence class, an

11 SNARE Procedures

The procedures to be followed in a SNARE function
which is integrated with an X.25 subnetwork are outside
the scope of this International Standard. This clause
describes the procedures to be followed by a system
attached to a subnetwork in order to perform a SNARE
function.

On receiving an Incoming Call packet, provided that it
currently has resources available to accept the call, the
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 ar er—case—the—a
SNARE is outside the scope
Standard.

11.1 Pro

11.1.1 Prot

national

144v.

of this Inter

pssing of Configuration Subset
col Parameters

This claus@ defines parameters used in the protocol,
and where| applicable specifies which values of these
parametersf are required to be supported by all
conforming|systems. The ability to support values other

eter indicates the time which the SNARE will
wait for requests from a system (ES or IS) with which it
has a connction established, or may indicate that it will
wait an unlimited time.

Any SNARE implementation shall be capable of
supporting |a request time value of 60 s, accurate to
within £ 10|s.

S
11.1.2 COnnguratlon Information Procedure

If the User Data field of the Incoming Call doas not
contain a vyalid ESC PDU, the SNARE shall clear the
call accord|ng to the procedures for virtual.call clearing
defined in [SO/IEC 8208, with a cause code'of 0 and a
diagnostic ¢ode 248.

If the call does not contain an uprestricted Fast Select
facility, the [SNARE shall clear the call with a cause code
of 0 and a dliagnostic code 76:

If the SNARE is temporarily unable to service
configuratign information, it shall clear the call with a
cause codq of 0 and-a'diagnostic code 244.

if the SNARE-/is not willing to provide services to the
calling systpmjit shall clear the call with a cause code of

© 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

and a diagnostic code 242,

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

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

NOTES

2 The use made by the SNARE of this information is outside
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, intfoduce a security risk. It may be possible to
mitigate such.risk, as an administrative or local matter, 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 receives 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 more
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 receipt of
an ENC PDU or another ESH PDU, the SNARE shall
clear the call with a cause code of 0 and a diagnostic
code 242.

On receiving an ENC PDU, the SNARE shall ensure
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 8208.
The Notification Required parameter of the SRN PDU
shall be set to indicate the time for which it is suggested
the ES should wait, in the absence of a change in

0 and a diagnosfic 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

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.

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

er transmission of an SCC PDU, if a time greater
than Request Time elapses before receipt of another
CQ PDU, the SNARE shall clear the call with a cause
e 0 and a diagnostic code 242.

the SNARE receives another ESC PDU, or if it
réceives another ECQ PDU before having transmitted
the SCC arising from the previous one, or if it receives
DU other than those specified above, it shall clear the
Il using a cause code of 0 and a diagnostic code 243.

the SNARE receives another ECQ PDU after having
nt an SCC PDU with the Query Limit field indicating
o more query requests, it shall clear the call with a
ause code of 0 and diagnostic code 242.

1.2 Processing of Redirection Subset

he SNARE shall determine the called Network Address
idlentified by the Call Request packet, in accordance
ith ISO/IEC 8878. If this is a Network Address
llocated to the SNARE itself, the SNARE shall deal
ith the Network Connection in accordance with (the
rocedures specified in ISO/IEC 8878.

the Network Address is located in another system to
hich the SNARE is prepared to act as. a Relay, it may
o so.

the Network Address is located, in another system,
hich can be reached by the originating ES via another
$NPA on the same subnetwork with an acceptable
Quality of Service, the SNARE shall do one of the
following:

a) If the Call Deflection facility is available for use on
this call, the'SNARE may use it in accordance with
the procedures defined in ISO/IEC 8208 to deflect
the call\to an appropriate SNPA.

b) H-the Call Deflection facility is not available, or if
the SNARE chooses not to use it, then it shall
clear the call according to the procedures for

NOTE — The way in which a SNARE determjnes NETs
according to this function is not specified. ‘The SNARE may
use any algorithm that ensures unambiguous- NET gssignment.
That is, no NET may be assigned to, more than pne SNPA.
The SNARE may assign the same(NET if requestgd from the
same subnetwork on separate,occasions. For 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. If mofe than one
SNARE on a _given subnetwork supports address
administration coption, they must coordinate [their NET
assignment @lgorithms to ensure that all [NETs are
unambigu@us. Such procedures would be out of scope of
this standard. For illustrative purposes, however, a static
algorithm for address distribution could be one in which each
SNARE participating in address administration| would be
assigned a range of NETs to distribute.

The SNARE constructs a SAA PDU, placing|the newly
determined NET in the appropriate field, antincluding
an address holding time (AHT) paramefer, which
represents the amount of time that the End System may
continue to use it. The SAA PDU, followed By an SRN
PDU is forwarded to the ES. The NET has thp structure
and semantics of an NSAP address in whi¢h the last
octet (binary DSP syntax) or two digits (de¢imal DSP
syntax) is "zero" (See 8.5.2). The AHT should be much
larger than the value indicated in the MWotification
Required parameter. (See 8.1.3.)

The SNARE shall not record the configuratipn for this
End System as part of the "Assign Addresq" function,
since the End System is not required tg use the
assigned NET as a Network address. The Ehd System
configuration is recorded only via the "record
configuration” function described in 11.1.

12 Structure and Encoding of PDUF

vitual call clearing specitied 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

12-1Parameters
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

© 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

12.1.3 PDU Type

The PDU [Type parameter identifies the type of the
protocol data unit. Allowed values are given in Table 1.

Table 1 — Valid PDU Types

PDU Tyjpes Bits
ECaPpu
ENG PDU
ERA PDU
ESC PbU
ESHPDU
RD PO
SAA PDU
SCCPDU
SCRPDU
SHL POU
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
Alo|alololw|o|olo|=|=|o|al|=

All other PDU Type values are reserved.
12.1.4 Network Address

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

Figure 2. J
Octet
Type | SNPA Address Length Indicator (e.g., k) J
1
SNPA Address Parameter Value
frk

Figure 2 — SNPA Addréss Parameter

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

00 Encoding pet 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 length|
of the\SNPA Address Parameter Value. The following
standard encodings are defined:

a) When the SNPA address is carried in the|
subnetwork access protocol as a sequence of
whole octets, that sequence of octets is the value
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 th
subnetwork access protocol as a sequence o
semi-octets using BCD encoding, that sequence o
semi-octets is encoded in the SNPA Addres
Parameter Value field, and if it is an odd numbe
of semi-octets, a final semi-octet containing th
value 1111 is added at the end.

NOTE 2 — The values in items (a) and (b) are chosen t

in the SAA PDUtit specifies the Net being assigned to
the ES thaf originated the request for a NET.
The Netw: i s—shown
in Figure 1.
Octet
Network Address Length Indicator (e.g., k) Ji
f+1
Network Address Parameter Value
frk

Figure 1 — Network Address Parameter

14

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.

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

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.

12.1.6.3 Priority

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

Figure 3 — Encoding of QOS Parameters

he parameter code field is coded in binary and,
ithout extensions, provides a maximum of 255
ifferent parameters. A parameter code of 255
binary 1111 1111) is reserved for possible future
xtensions.

he parameter length field indicates the length, in
ctets, of the parameter value field. The length is
icated by a positive binary number, k, with a
heoretical maximum value of 254. The practical
aximum value of k is lower, and for each
ucceeding parameter the maximum value of k
ecreases.

he parameter value field contains the value of
he parameter identified in the parameter code
ield.

12.1.6.1 Throughput

When present, the Throughput QOS\ -parameter
hdicates the range of throughput values applicable via
the specified path.

0000 0001
Parameter Length: One (1) bctet.

Parameter Code:

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 encoding specified in Table
18 cf ISO/IEC 8208.

the connection, the priority to gain a connectign, and the
priority to keep a connection, respectivgly, to be
expected via the specified path.

0000 0011
Parameter Length: Six (6)(octets.

The , first three (3) specify the
maximum value for theg priority of
data on the conneftion, the
priority to gain a connection, and
priority to keep a donnection,
respectively. The following three
(3) octets specify the minimum
value for the priority ¢f data on
the connection, the [priority to
gain a connection, | and the
priority to keep a gonnection,
respectively.

Parameter Code:

Parameter Value:

12.1.6.4 Protection

When present, the Protection QOS parametar indicates
the maximum and minimum protection leyels to be
expected via the specified path.

Parameter Code: 0000 0100

Parameter Length: Variable.

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

00 Reserved

01 Source-address jpeciﬁc

10 Destination-addrgss
specific

11 Globally unique

The remaining 6 bits :{ reserved

Parameter Value:

and must be set to zerg (0).

The second octet spgcifies the

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.

Parameter Code 0000 0010

Parameter Length: Four (4) octets.

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

indicating the maximum transit

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

©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.

When predent in SCR and RD PDUs, this field contains
an Addres$ Mask for use as specified in 10.1.

The Addregs Mask parameter is encoded as follows:
1110 0001
Parametet| Length: Variable, up to 20 octets.

Parametei| Code:

Parameterl Value: A comparison mask of octets to
be aligned with the Destination

Address.

nt in SCR and RD PDUs, this field contains
ask for use as specified in 10.2.

When pre
an SNPA

The SNPA[Mask parameter is encoded as follows:
1110 0010

12.19 SN%A Mask

Parameteln Code:
Parametel Length: Variable.

Parameterl Value: A comparison mask of octets to
be aligned with the Destination

Address.
12.1.10 Qyery Limit

in SCC PDUs, this field specifies whether the system
(ES or IS) is allowed to request Configuration
Informationy about another Network Address, or whether
no more | requests are allowed for the. existing
connection.

The Query| Limit parameter is encoded’as a single octet
binary value 0000 0000-/indicates that no
ries are allowed,~ and the binary
value 000q 0001 indicates that-the system (ES or IS) is
allowed anpther query, if it wishes.

12.1.11 Refquest Time

In SNC PDUs, this.parameter indicates the time which
the SNARE will.allow between requests from the system
(ES or 1S)| (Fhe binary value 0000 0000 indicates that

122 PDU Structure

All Protocol Data Units shall contain an integral numbe
of octets. The octets in a PDU are numbered in
increasing order starting from one (1). Thé_bits in an
octet are numbered from one (1) to eight~(8), where bif
one (1) is the low-order bit.

When consecutive octets are used(fo,represent a binary
number, the lower octet numbersasthe most significan
value.

NOTE — When the encodinglof)a PDU is represented using 3
diagram in this section, the.following representation is used:

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

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

12.2:1ECQ PDU Structure
Tte 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
The ENC PDU is formatted as shown in Figure 5.

no time limitis imposed.

octet that specifies an integral number of seconds.

Octet
Network Layer Protocol Identifier 1
The Request Time parameter is encoded as a single Version Number 2
PDU Type 3

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

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

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

—Figure 6——ESE€PDbU-Structure

ISO/IEC 10030:1995(E)

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

ot

Network Layer Protocol Identifier
Version Number
PDU Type
Network Address Length Indicator

k.

p.2.4 ESH PDU Structure

The ESH PDU is formatted as shown in Figure 7.
Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3
Network Address Length Indicator 4
5
Network Address
k-1
k
QOoSs
k+m

Figure 7 — ESH PDU Structure

I

p.2.5 RD PDU Structure

Network Address
Query Limit
Figure 9 — SCC PDU Structure
12.2.7 SCR PDU Structure
The SCR PDU is fermatted as shown in Figurg 10.
Octet
Network Layer Protocol Identifier 1
Version Number 2
PDU Type 3
Holding Time .
Network Address Length Indicator 6
7
Network Address
k-1
Type | SNPA Address Length Indicator k
k+1
SNPA Address Parameter Value
m—1
m
Address Mask Parameter
n-1
n
SNPA Mask Parameter
p-1
p
QOos
P+q
Figure 10 — SCR PDU Structure

The RD PDU is formatted as shown in Figure 8.
Octet
Network Layer Protocolldentifier 1
Version Number 2
PDUType 3
Holding Time g
Type | SNPA"Address Length Indicator 6
7
SNRA Address Parameter Value
k-1
k
Address-MaskParameter
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.
Octet

Network Layer Protocol Identifier

Version Number

PDU Type

Request Time

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

lllgure 11 — SNC PDU Structure

12.2.9 SRN PDU Structure

The SRN P

18

Netork Layer Protocol Identifier

Version Number

PDU Type

Notification Required

DU is formatted as shown in Figure 12.

Octet
1

2
3
4
5

Figure 12 — SRN PDU Structure

Figure 13 — ERA PDU Structure

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

Octet

Network Layer Protocol\dentifier 1
Version Number 2
PDUType 3

Address Holding Time (AHT) 4,5
NET-Léngth Indicator 6
7

NET Parameter Value
1

Figure 14 — SAA PDU Structure
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Annex A

ISO/IEC 10030:1995(E)

(normative)

Obtaining SNARE SNPA Addresses using LLC Type 1 Procedures

A.1 Introduction

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

S RO eSCHOet SCUTres 1C ’bvuagd;“
dertain specific environments to enable End Systems
gnd Intermediate Systems to discover SNARE SNPA
gddresses.

A.2 Broadcast Subnetworks using LLC Type 1

broadcast subnetwork is a subnetwork whose
ghysical characteristics are such that a single
tfansmission of a NPDU may be received by all or a
gredefined group of systems attached to the
subnetwork. This clause applies to broadcast
jubnetworks on which the LLC Type 1 procedures
gpecified in ISO 8802-2 are used.

hen operating the procedures described in this clause,
the LSAP value allocated in ISO/IEC TR 10178 for use
ith ISO/IEC TR 9577 shall be used. The PDUs of this
grotocol 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

he broadcast time is a parameter which determines the
time interval at which a SNARE which chooses to
implement this procedure shall broadcast information to
dnable its SNPA to be discovered:

A.2.1.1.2 Retention Timeé

he Retention Time is a“parameter which is included in
transmitted PDUs; to-indicate how long the information
dontained in them.is valid.

A.2.1.2 Protocol Operation

A SNARE which is attached to an ISO 8802-2 LAN and
hich™ chooses to operate the SNARE broadcast

value defined to mean "All CONS End Systers" on the
subnetwork.

lf a DL-UNITDATA indication is received,| the data
contained in it shall be examined.. If\it does not contain
a SHL PDU formatted as specified in A.2.3, [it shall be
ignored. If it does contain 'such a PDU, and if the
system does not already-have a record of a SNARE
SNPA address, the system shall record the source
address from which the DL-UNITDATA was received as
a SNARE SNPA address, and shall associate|with it the
time contained inthe Retention Time field.

If a valid SHEPDU is received when the systdm already
has a re¢ord of the source address as a SNARE SNPA
address,/it shall update its record of the associated
Retention Time to that contained in the received PDU.

tf\a valid SHL PDU is received when the systgm already
has a record of a SNARE SNPA address but|not of the
one contained in the source address from the DL-
UNITDATA indication, the system may record|the SNPA
and Retention Time as above, but need not t¢ do so. If
it does record it, it may discard any or all of the SNARE
SNPA addresses it had already recorded.

The system shall discard any recorded SNARE SNPA
address when the time elapsed since receipt [of the last
SHL PDU from that address reaches the associated
retention time.

Furthermore, the system may examine the Notification
Required field and determine whether or not
is required.

A.2.3 SHL PDU Structure
The SHL PDU is formatted as shown in Figurd A.1.
(0]

23

et

Network Layer Protocol Identifier

Version Number
PDL Tuype
I

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

Notification Required

NOoO ovsd OO =

Retention Time

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.

© 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
RDLlLle

A system [(ESor 1Sy attached 1o an 1SO8202-2 tAN
wishing to|discover a SNARE SNPA address and which
has not regeived a SHL PDU may transmit a SRH PDU
formatted |as specified in A.3.1. It shall transmit this
PDU usirlg a DL-UNITDATA request specifying a
destinatior) address whose value shall be defined to
mean, on fhat subnetwork, "All CONS SNAREs."

A SNARE |which is attached to an ISO 8802-2 LAN and
which chposes to operate the SNARE broadcast
procedures shall accept DL-UNITDATA indications
whose ddstination address is defined to mean "All
CONS SbjAREs" on the subnetwork.

A.3.1 SRH PDU Structure
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

B.3 Instructions for completing the PICS proforma

T

aimed to conform to ISO/IEC 10030 : 1990 shall
mplete the following Protocol Implementation
nformance Statement (PICS) proforma.

completed PICS proforma is the PICS for the
implementation in question. The PICS is a statement of
hich 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
" reduce the risk of failure to conform to the
standard through oversight;

— by the supplier and acquirer — or potential acquirer
— of the implementation, stated relative to the
common basis for understanding provided by the
standard PICS proforma;

— by the user — or potential user — of the
implementation, as a basis for initially checking the
possibilty of interworking with  another
implementation (note that, while interworking'can
never be guaranteed, failure to interwork can often
be predicted from incompatible PICSs);

— by a protocol tester, as the basis\for selecting
appropriate tests against which_to assess the
claim for conformance of the implementation.

B.2 Notations
The following notations are used in this PICS proforma:

M mandatory.
g optional
Q.<n> optional,.but support of at least one of the
group.of options labelled by the same numeral
<n>'is required

prohibited

conditional-item symbol, including predicate
identification (see B.3.4.2).

<pred>:

item’s predicate (see B.3.4.2).

2. Copyright release for PICS proformas

B.3.1.General structure of the PICS profor

The first part of the PICS proforma —Implgmentation
Identification and Protocol Summary — Jis to be
completed as indicated with the information hecessary
to identify fully both the supplier@nd the implementation.

The main part of the PICS proforma is a fixed-format
questionnaire. Answers tothe questionnaire |items are
to be provided in the rightmost column, either|by simply
marking an answer\to indicate a restricted choice
(usually Yes or_No), or by entering a value dr a set or
range of values. “(Note that there are some itdms where
two or more ‘choices from a set of possible answers can
apply; all.relevant choices are to be marked.)

Each.tem is identified by an item reference {n the first
column; the second column contains the question to be
answered; the third column the reference or feferences
to the material that specifies the item in ISO/IEC 10030.
The remaining columns record the status 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 sometimes inflicated by
other means than a separate Status cojumn: for
example, where the same status applies td a whole
group of items, as in B.3.4.2.)

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

A completed PICS proforma, including any |Additional
Information and Exception Information, is the@ Protocol
Implementation Conformance Statement | for the
i jon i tion

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

© 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.

ftems of Additional Information allow a supplier to
provide fupther information intended to assist the
interpretatign 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) implementation can be set up to operate in a
variety of pnvironments and configurations or a brief
rationale based perhaps upon specific applications
needs — for the exclusion of features which, although
optional, pre nonetheless commonly present in
implementgtions of the ISO/IEC 10030.

Referenceq to items of Additional Information may be
entered neikt to any answer in the questionnaire, and
may be included in items of Exception Information.

B.3.3 Excertion information

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

An implenjentation for which an Exception item is
required ] this way does not conform”to ISO/IEC
10030 : 1990.

NOTE 2 — A possible reason for the ‘situation described above
is that a deféct in the standard has-been reported, a correction
for which is ¢xpected to changé.the requirement not met by the
implementat

B.3.4 Congitional status
B.3.4.1 Conditional items

The PICS |proforma contains a number of conditional

If the value of the predicate in any line of a conditional
item is true (see B.3.4.2), the conditional item)is
applicable, and its status is that indicated by the\status
symbol following the predicate: the answer column is to
be marked in the usual way. If the value(of a predicate
is false, the Not Applicable (N/A) answer is to be
marked in the relevant line. (Each-line in a multi-line
conditional item is to be marked:,at’most one line will
require an answer other than N/A.)

B.3.4.2 Predicates
A predicate is one of the.following:

a) an item-refeérence for an item in the PICS
proforma:'the value of the predicate is true if the
itemis *marked as supported, and is false
otherwise; or

b) ~a’ predicate name, for a predicate defined
elsewhere in the PICS proforma (usually in the
Major Capabilities section or at the end of the
section containing the conditional item): see
below; or

c) the logical negation symbol "—" prefixed to an
item-reference or predicate name: the value of
the predicate is true if the value of the predicate
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 operator (=,
<, etc) with at least one of its operands being an
item-reference for an item taking numerical
values as its answer: the predicate is true if the|
relation holds when each item-reference is
replaced by the value entered in the Support
column as answer to the tem referred to: or |

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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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

about this PICS

Contact point for queries

Implementation Name(s)

and Version(s)

Other information necessary
for full identification

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

jries, Model).
L5 Protocol Summary: ISO/IEC 10030:1990

NPTES — 3 Only the first three items are required for all implementations; other information may be completed as apy
mleeting the requirement for full identification.

4|The terms Name and Version should be interpreted appropriately to correspond with a supplier's terminology (using,

Iropriate in

p.g., Type,

Identification of

Protocol Specification

PICS.

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

Protocol Version(s) Supported

Have any Exception items\béen required (see B.3.3) NoO
(The answer Yes meéans 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

Is*

ES* End System Implementation
SNARE* SNARE Implementation

IS Implementation

Clauses 8, 9
Clause 11

Clauses 8, 0

0.1
0.1
(0]

YesO
YesnO
N/Ao YesO

Nono
NoDO

Nono
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PDUs Implemented, End System (continued)
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Parameter Ranges

can be set for the Notification
Retry Timer?

RespT | If configuration information is 8.1.1 | EsCkM | From: seconds
supported, what range of values To: seconds
can be set for the Response Timer? by increment oft:

(other - specify)T:
with a tolerance of:

NtRtT If configuration information is 8.1.2 | EsCI:M | From: seconds
supported, what range of values To: seconds

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