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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC patrticipate in the
development of International Standards through technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.
Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

In the field of information technology, ISO and IEC have established a joint technical committee, NSO/IEIC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for vofing. Publication
as an|International Standard requires approval by at least 75 % of the national bodies casting-a vote.

International Standard ISO/IEC 8473-1 was prepared by Joint Technical Committee) ISO/IEC |dTaEfiation
technplogy Subcommittee SC @,elecommunications and information exchange between systecadlaboratipn with
ITU-T|. The identical text is published as ITU-T Recommendation X.233.

This $econd edition cancels and replaces the first edition (ISO/IEC 8473-1:1994), which has been techmically revised. It
also incorporates Amendment 1:1995, Amendment 2:1996 and Amendment 3:1996.

ISO/IEC 8473 consists of the following parts, under the generaltiidémation technology — Protocol for providing
the cgnnectionless-mode network service

— PRart 1: Protocol specification

— PRart 2: Provision of the underlying service by an ISO/IEC 8802 subnetwork

— Part 3: Provision of the underlying service by an-X:25 subnetwork

— PRart 4: Provision of the underlying service by, a subnetwork that provides the OSI data link service
— PRart 5: Provision of the underlying service-by ISDN circuit-switched B-channels

— PRart 6: Provision of the underlying(service assumed by ISO/IEC 8473 by subnetworks employing|ISO/IEC 10028
ONS relay

— PRart 7: Provision of the underlying service assumed by ISO/IEC 8473 by frame relay subnetworks

Q

Annek A forms an integral part of this part of ISO/IEC 8473. Annexes B and C are for information only.
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Introduction

This is one of a set of Recommendations and International Standards produced to facilitate the interconnection of open
systems. The set covers the services and protocols required to achieve such interconnection.

This Recommendation | International Standard is positioned with respect to other related Recommendations and
International Standards by the layers defined in ITU-T Rec. X.200 | ISO/IEC 7498-1. In particular, it is a protocol of the

Netw@rktayer. THe protocot Specified by this Recommendation imermationat Standard may be used tetween Network
entitigs in end systems, between Network entities in intermediate systems, or between a Network entity|in an end system
and g Network entity in an intermediate system. In an end system, it provides the connectionless‘mode| Network service
defingd in ITU-T Rec. X.213 | ISO/IEC 8348.

The interrelationship of the protocol specification and the related service definitions is illustrated in Figure Intro.1.

OSI Network service ry

Protocol Reference to aims
specification

Reference to assumptions

Underlying service o

T0718880-93/d01

Figure Intro. 1 — Interrelationship-of protocol and services

In order to evaluate the conformance of a particular implementation of this protocol, it is necessary to hayve a statement of
which of the protocol's capabilities and\eptions have been implemented. Such a statement is cglled a Protocol
Implementation Conformance Statement(PICS), as defined in ITU-T Rec. X.296 | ISO/IEC 9646-7. A PICS proforma,
from which a PICS may be prepared. for a specific implementation, is included in this Recommendation | International
Standard as normative Annex A.
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INTERNATIONAL STANDARD

ITU-T

RECOMMENDATION

INFORMATION TECHNOLOGY — PROTOCOL FOR PROVIDING
THE CONNECTIONLESS-MODE NETWORK SERVICE:
PROTOCOL SPECIFICATION

1

This

Netw
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This H
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This |
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Scope

brk service described in ITU-T Rec. X.213 | ISO/IEC 8348 and to perform certain ,Network layg
bns. The protocol relies upon the provision of an underlying connectionless-mode ‘service by re
r data links. The underlying connectionless-mode service assumed by the protocglmay be obtain
a connectionless-mode real subnetwork, or indirectly, through the operation of an appropria
hdent Convergence Function (SNDCF) or Protocol (SNDCP) over a connectiefi-mode real subnetw
/IEC 8648. This Recommendation | International Standard specifies the operation of the protocol

Im, abstract “underlying subnetwork service”. Other Recommendations{Anternational Standards sy
this “underlying subnetwork service” is obtained from real subnetworks, such as those which conf
or ISO/IEC 8208. The “underlying subnetwork service” may be obtained from real subnetworks d

International Standard.

rocedures are defined in terms of:
a) the interactions ampng peer Network entities through the exchange of protocol data units;
b) the interactions between a Network entity and a Network service user through the exchal
service primitives; and
c) the interactions between a Network entity and an abstract underlying service providd

exchange,of service primitives.

Recommendation | International Standard also provides the PICS proforma for this protocol, in com
int requirements, and in accordance with the relevant guidance, given in ITU-T Re¢/S(I9DC9646-1

Recommendation | International Standard specifies a protocol that is used to providenthe conmpectionless-mode

r management
pal subnetworks
bd either directly,
ite  Subnetwork
ork, as described
ith respect to a
ecify the way in
brm to ISO/IEC
ther than those

re specifically covered by the other Recommendations | Internatiohal Standards.
Recommendation | International Standard specifies:
a) procedures for the connectionless transmission‘gf-data and control information from one Network entity to
one or more peer Network entities;
b) the encoding of the Protocol Data Units (RDUs) used for the transmission of data and confrol information,
comprising a variable-length protocol header format;
c) procedures for the correct interpretation of protocol control information; and
d) the functional requirements for implementations claiming conformance to this Recgmmendation |

nge of Network

er through the

pliance with the

2

Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent edition
of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently valid
International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of the currently valid
ITU-T Recommendations.

2.1

Identical Recommendations | International Standards

Interconnection — Reference Model: The Basic Model.

ITU-T Rec. X.233 (1997 E)

ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:198frmation technology — Open Systems

1
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ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:198#rmation technology — Open
Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

ITU-T Recommendation X.213 (1995) | ISO/IEC 8348:1986yrmation technology — Open
Interconnection — Network service definition.

ITU-T Recommendation X.224 (1995) | ISO/IEC 8073:198¥rmation technology — Open
Interconnection — Protocol for providing the connection-mode transport service.

Systems

Systems

Systems

1ance testing

ts.

and Data
cted to public

Protocol for
| organization

h exchange
1: Overview of

QOIEC

2.2 Paired Recommendations | International Standards equivalent in technical content
— ITU-T Recommendation X.290 (1995PSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications — General concepts.
iSOIIiEC 9646'11994i| IfUIIIIat;UII th:IIIU:UUy - O[JCII SyDtCIIID iIItCIbUIIIICbt;UII - CUIIfUII
methodology and framework — Part 1: General concepts.
— ITU-T Recommendation X.296 (1995DSI conformance testing methodology and frarmework for
protocol Recommendations for ITU-T applications — Implementation conformance stateme
ISO/IEC 9646-7:1995|nformation technology — Open Systems Interconnection’— Conformance testing
methodology and framework — Part 7: Implementation Conformance Statements.
2.3 Additional references
— ITU-T Recommendation X.25 (1996hterface between Data Ferminal Equipment (DTE)
Circuit-terminating Equipment (DCE) for terminals operating in\the packet mode and connd
data networks by dedicated circuit.
— ISO/IEC 8208:1995Information technology — Data communications — X.25 Packet Layer
Data Terminal Equipment.
— IS0 8648:1988Information processing systems —~'Open Systems Interconnection — Interng
of the Network Layer.
— ISO/IEC TR 8802-1:1997Information technology — Telecommunications and informatio
between systems — Local and metropolitan area networks — Specific requirements — Part
Local Area Network Standards.
3 Definitions
For the purposes of this Recommendatimernational Standard, the following definitions apply.
3.1 Reference model definitions
This Recommendatiopintefhational Standard makes use of the following terms defined in ITU-T Rec. X2
749841:
a) end system;
b) Network entity;
¢)~Network layer;
d) Network protocol;
e) Network protocol data unit;
f)  Network relay;
g) Network service;
h) Network service access point;
i)  Network service access point address;
j)  routeing;
k) service;
I) service data unit;
m) service primitive.
2 ITU-T Rec. X.233 (1997 E)
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3.2 Service conventions definitions

This Recommendation International Standard makes use of the following terms defined in ITU-T Rec. X.210 |
ISO/IEC 10731:

a) service provider;

b) service user.

3.3 Network layer architecture definitions

This Recommendation | International Standard makes use of the following terms defined in ISO 8648:
a) intermediate system;

b) relay system;

c) subnetwork;

d) subnetwork dependent convergence protocol;
e) subnetwork dependent convergence function;
f)  subnetwork independent convergence protocol;
g) subnetwork independent convergence function;

h) subnetwork access protocol.

3.4 Network layer addressing definitions

This Recommendation | International Standard makes use of the following terms defined inR&tJ-.213 |
ISO/IEC 8348:

a) Network addressing domain;

b) Network protocol address information;
c) subnetwork point of attachment;

d) individual Network address.

3.5 Local area network definitions

This Recommendation | International Standard makes use of the following term defined in ISO/IEC TR 8802-1:

— local area network.

3.6 PICS definitions

This Recommendation | dnfernational Standard makes use of the following terms defined in ITU-T| Rec. X.296 |
ISO/IEC 9646-7:

a) PICSpreforma;

b) pretocol implementation conformance statement.

3.7 Additional definitions

3.7.1 derivedPBYAprotocotdataumit-the—fretdsof-which—are—denticat-to-thoseof-amnitiat-PB—except that it
carries only a segment of the user data from an N-UNITDATA request.

3.7.2 initial PDU: A protocol data unit carrying the whole of the user data from an N-UNITDATA request.

3.7.3 local matter A decision made by a system concerning its behaviour in the Network layer that is not prescribed
or constrained by this Recommendation | International Standard.

3.74 Network entity title: An identifier for a Network entity which has the same abstract syntax as an NSAP
address, and which can be used to unambiguously identify a Network entity in an end or intermediate system.

3.75 reassemblyThe act of regenerating an initial PDU from two or more derived PDUs.

3.7.6 segmentA distinct unit of data consisting of part of the user data provided in the N-UNITDATA request and
delivered in the N-UNITDATA indication.

ITU-T Rec. X.233 (1997 E) 3


https://standardsiso.com/api/?name=0c6a431ec7b70cff9cb47666b81c2f28

ISO/IEC 8473-1: 1998 (E)

3.7.7 segmentationThe act of generating two or more derived PDUs from an initial or derived PDU. The derived
PDUs together carry the entire user data of the initial or derived PDU from which they were generated.

3.7.8 multicast Data transmission to one or more destinations in a selected group in a single service invocation.

3.7.9 multicast capable intermediate systemAn Intermediate System which incorporates the multicast features of
the Network layer.

3.7.10 “strong” forwarding : Forwarding only PDUs for which the QOS criteria can be satisfied.

3.7.11 “weak” forwarding: Forwarding PDUs even if the QOS criteria cannot be satisfied.

4 Abbreviations

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

4.1 Data units

NSDU Network Service Data Unit

PDU Protocol Data Unit

SDU Service Data Unit

SNSDU Subnetwork Service Data Unit
4.2 Protocol data units

DT PDU Data Protocol Data Unit

ER PDU Error Report Protocol Data Unit
ERP PDU Echo Reply Protocol Data Unit
ERQ PDU  Echo Request Protocol Data Unit
MD PDU Multicast Data Protocol Data Unit

4.3 Protocol data unit fields
DA Destination Address
DAL Destination Address Length
DUID Data Unit Identifier
E/R Error Report flag
LI Length Indicator
LT Lifetime
MS Maore'Segments flag
NLPID Network Layer Protocol Identifier
SA Source Address
SAL Source Address Length
SL Segment Length
SO Segment Offset
SP Segmentation Permitied flag
4.4 Parameters
DA Destination Address
QOs Quality of Service
SA Source Address
4.5 Miscellaneous
CLNP Connectionless-mode Network Protocol (i.e. the protocol defined in this Recommendation |
International Standard)
NPAI Network Protocol Address Information

4 ITU-T Rec. X.233 (1997 E)


https://standardsiso.com/api/?name=0c6a431ec7b70cff9cb47666b81c2f28

ISO/IEC 8473-1: 1998 (E)

NS Network Service

NSAP Network Service Access Point

PICS Protocol Implementation Conformance Statement
SN Subnetwork

SNAcP Subnetwork Access Protocol

SNDCF Subnetwork Dependent Convergence Function
SNDCP Subnetwork Dependent Convergence Protocol
SNICP Subnetwork Independent Convergence Protocol
SNPA Subnetwark Point of Attachment

5

5.1

The 4
way i
frame)
to prg
apprg

This protocol is intended for use in the Subnetwork Independent Convérgence Protocol (SNICP) role. A

fulfillg
perfo
servig
accor
provig
from

As d€
this p
apprd
theret

The @
throu
subnd

5.2

Two
config

The |
and d
proto

Overview of the protocol

Internal organization of the Network layer

rchitectural organization of the Network layer is described in ISO 8648. 1SO 8648 identifies and
h which functions can be performed within the Network layer by Network layerprotocols, thus provi
work for describing how protocols operating either individually or cooperatiyely in the Network layg
vide the OSI Network service. This protocol is designed to be used in‘thé context of the internety
ach to the provision of the connectionless-mode Network service defined in 1ISO 8648.

the SNICP role operates to construct the OSI Network sewice over a defined set of unde
ming functions which are necessary to support the uniform appearance of the OSI connectionles
e over a homogeneous or heterogeneous set of interconnected subnetworks. This protoc
nmodate variability where subnetwork dependent convergence protocols and/or subnetwork acces
e all of the functions necessary to support the connectionless-mode Network service over all or
bne Network Service Access Point (NSAP) to another.

scribed in ISO 8648, a protocol at the Network layer may fulfill different roles in different configurati
rotocol is designed particularly to be suitable for a SNICP role in the context of the internetwd
ach to the provision of the connectionless-mode Network service, it may also be used to fulfill othe
ore be used in the context of other approaches to subnetwork interconnection.

peration of this protocol is specified with respect to an “underlying subnetwork service” which is
hjh the operation of other Netwark layer protocols or through provision of the Data Link service. T
twork service” assumed by\this protocol is described in 5.5.

Subsets of the‘protocol

subsets of the full protocol are defined, which exploit the known subnetwork characteristics
urations and‘dre therefore not subnetwork independent.

pactive Network Layer Protocol Subset is a null-function subset which can be used when it is know
estination end systems are connected by a single subnetwork, and when none of the functions pel
toliswrequired to provide the connectionless-mode Network service between any pair of end system

categorizes the
ding a uniform
br can be used
orking protocol

protocol which
lying services,
s-mode Network
bl is defined to
5 protocols do not
part of the path

bns. Although
rking protocol
r roles, and may

made available
he “underlying

of particular

n that the source
formed by the full
S.

The

Non-segmenting Protocol Subset permits simplification of the header when it is known that the source and

destination end systems are connected by subnetworks whose individual service data unit sizes are greater than or equa
to a known bound which is large enough so that segmentation is not required. This subset is selected by setting the
segmentation permitted flag to zero (see 6.7).

5.3

Addresses and titles

The following subclauses describe the addresses and titles used by this protocol.

531

Addresses

The source address and destination address parameters referred to in 7.3 are NSAP addresses. The syntax and semanti

of an

NSAP address are described in ITU-T Rec. X.213 | ISO/IEC 8348.
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The encoding used by this protocol to convey NSAP addresses is the “preferred encoding” specified in ITU-T
Rec. X.213 | ISO/IEC 8348. The NSAP address, encoded as a string of binary octets according to ITU-T Rec. X.213 |
ISO/IEC 8348, is conveyed in its entirety in the address fields described in 7.3.

A Network entity may send Multicast PDUs using the optional multicast capabilities incorporated into this
Recommendation | International Standard. The destination address parameter of a multicast PDU shall contain a group
Network address as described in ITU-T Rec. X.213 | ISO/IEC 8348. The source address parameter shall not be a group
Network address.

5.3.2

Network entity titles

A Network Entity Title (NET) is an identifier for a Network entity in an end system or intermediate system. Network

entity
NSAH
route
sourc
defing

The ¢
Rec.

| ISOJIEC 8348, is conveyed in its entirety in the appropriate fields.

54

This |
relevd

N(
un

5.5

Itis ir

tittes—are—attocated-fromthesamemame—spaceas NSAPaddressesancd-thedeterminationof-wh
address or a Network entity title depends on the context in which the name is interpreted. The-val
and record route parameters defined in 7.5.4 and 7.5.5 respectively are Network entity titles: T|
e address and destination address parameters in the Error Report PDU defined in 7.9, in‘the E
din 7.10, and in the Echo Response PDU defined in 7.11 are also Network entity titles.

bncoding used by this protocol to convey Network entity titles is the “preferredyencoding” sped
K.213 | ISO/IEC 8348. The Network entity title, encoded as a string of binary octets“according to IT

Service provided by the protocol

protocol provides the connectionless-mode Network service described in ITU-T Rec. X.213 | ISO
int Network service primitive and its parameters are shown in-Table 1.

TE — ITU-T Rec. X.213 | ISO/IEC 8348 states that the maximum size of a connectionless-mode Netwd
it (NSDU) is 64 512 octets.

Table 1 — Connectionless-mode Network service primitive

Primitive, Parameters

N-UNITDATA NS-Source-Address,
NS-Destination-Address,
NS-Qualiy-of-Service,

NS-Userdata

Request
Indication

Underlying service assumed by the protocol

tended-that this protocol be capable of operating over connectionless-mode services derived from

real g
(in cl

ubnetworks and data links. Therefore, in order to simplify the specification of the protocol, its oper

ether a name is a
ues of the source
he values of the

tho Request PDU

fied in ITU-T
J-T Rec. X.213

IEC 8348. The

rk Service Data

a wide variety of
ation is defined

use 6) with respect to_an abstract “underlying subnetwork service” rather than any particular

eal subnetwork

service. This underlying service consists of a single SN-UNITDATA primitive which conveys the source and destination
subnetwork point of attachment addresses, a subnetwork quality of service parameter, and a certain number of octets of
user data.

The SN-UNITDATA primitive is used to describe the abstract interface that exists between the CLNP protocol machine
and an underlying real subnetwork or a subnetwork dependent convergence function that operates over a real subnetwork
or real data link to provide the required underlying service.

The primitive provided and its parameters are shown in Table 2.

Provision of the “underlying subnetwork service” by real subnetworks and data links is described in clause 8 and in other
Recommendations | International Standards.
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Table 2 — Underlying service primitive

Primitive Parameters
SN-UNITDATA Reguest SN-Source-Address,
Indication SN-Destination-Address,

SN-Qualiy-of-Service,
SN-Userdata

6
This ¢

Not &
omittg

6.1

This f
PDUS

information and from the parameters associated with the N-UNITDATA request.

Netw
derivd
of-Se
are u
Userd

Durin

transmit NS-Userdata to a particular destination Network service user or users from other such requests,

the P
lifetim
applig
and h
identi

The [

The t

header. This field is notChanged for the lifetime of the protocol data unit, and has the same value in thg

in eaq

When
prese
of the

Protocol tunctions
lause describes the functions performed as part of the protocol.
| of the functions must be performed by every implementation. Subclause 6.21 specifies which fy
d, and the correct behavior when requested functions are not implemented.
PDU composition function

unction is responsible for the construction of a protocol data unit accordifng to the rules governing
given in clause 7. The Protocol Control Information (PCI) required is determined from current
brk Protocol Address Information (NPAI) for the source addreSs*and destination address fields of th
fvice and (for multicast transmission) Scope Control parameters, together with current state and |
ed to determine which optional functions are to be selected. User data passed from the Network
ata) form the data part of the protocol data unit.
h the composition of the protocol data unit, a Pata Unit Identifier (DUID) is assigned to distinguish
DU shall choose the DUID so that it remains unique (for this source and destination address pair)
e of the Initial PDU in the network; this fule applies for any PDUs derived from the Initial PDU as
ation of the segmentation function(see 6.7). Derived PDUs are considered to correspond to the {
ence to the same N-UNITDATA.request, if they have the same source address, destination addr,
ier.

UID is also available for ancillary functions such as error reporting (see 6.10).
btal length of the RDU in octets is determined by the originator and placed in the total length fig
h of any DerivedPDUs that may be created from the Initial PDU.

the nonssegmenting protocol subset is employed, neither the total length field nor the data unit

nt. The“tules governing the PDU composition function are modified in this case as follows. During
pretocol data unit, the total length of the PDU in octets is determined by the originator and place

nctions may be

the encoding of
state and local

e PDU header is

d from the NS-Source-Address and NS-Destination-Address parameters. The NS-Destination-Addiess, NS-Quality-

bcal information,
service user (NS-

this request to
The originator of
for the maximum
A result of the
ame Initial PDU,
pss, and data uni

eld of the PDU
Initial PDU and

dentifier field is
the composition
l in the segment
entification is

lengt

field of the PDU header. This field is not changed for the lifetime of the PDU. No data unit ig

provi

6.2

ed.

PDU decomposition function

This function is responsible for removing the protocol control information from the protocol data unit. During this
process, information pertinent to the generation of the N-UNITDATA indication is determined as follows. The NS-
Source-Address and NS-Destination-Address parameters of the N-UNITDATA indication are recovered from the NPAI

in the source address and destination address fields of the PDU header. The data part of the received PDU is retained
until all segments of the original service data unit have been received; collectively, these form the NS-Userdata parameter
of the N-UNITDATA indication. Information relating to the Quality of Service (QOS) provided during the transmission

of the PDU is determined from the quality of service and other information contained in the options part of the PDU
header. This information constitutes the NS-Quality-of-Service parameter of the N-UNITDATA indication.
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6.3 Header format analysis function

This function determines whether the full protocol or the inactive Network layer protocol is in use, and whether or not a
received PDU has reached its final destination. If the Network Layer Protocol Identifier (NLPID) field in a received PDU
contains a value that identifies the protocol defined by this Recommendation | International Standard, then either the full
protocol or the non-segmenting subset is in use; the header format analysis function determines whether or not the
received PDU has reached its destination, using the destination address in the PDU header. If multicast transfer is not

supported and if the destination address provided in the PDU identifies either a Network entity title of this Network entity
or an NSAP served by this Network entity, then the PDU has reached its destination; if not, it shall be forwarded.

If the NLPID field contains a value that identifies the inactive Network layer protocol, then no further analysis of the
PDU header is required. The Network entity in this case determines that either the Subnetwork Point of Attachment
(SNPA) address encoded as NPAI in the supporting subnetwork protocol (see 8.1) corresponds directly to an NSAP

addrdg
IfaN

ensuf
have

6.3.1

The H

to supply applicable PDUs directly to end systems served by such a Network entity as well as to forwal

other
identi

6.4

This f
wheth

The (
conta
is det]

is applied to a PDU, the value of the lifetime field of the Initial PDU is copied into all of the correspo
PDUs.

The
Netwi
be deg

exceq
500 n
ascer|

Wher
value

SS serviced by this Network entity, or that an error has occurred.

etwork entity supports multicast transmission, then the header format analysis function shall’proy
e that a PDU does not contain a group Network address in the source address field. Any PDU h
A group address in the source address field shall be discarded.

Multicast transfer
eader format analysis function optionally provides capabilities to Network entitieS which support m

Network entities. This optional functionality is realized through a Network entity with multice
fying a PDU as using multicast transfer via the PDU type and the PDU’s.destination address field.

PDU lifetime control function

unction is used to enforce the maximum PDU lifetime. It determines whether a received PDU may
er its assigned lifetime has expired, in which case it shall\be discarded.

ns, at any time, the remaining lifetime of the PDU (represented in units of 500 ms). The lifetime of
ermined by the originating Network entity and\placed in the lifetime field of the PDU. If the segmen

alue of the lifetime field of a PDU jis decremented by every Network entity that processes the
brk entity processes a PDU, it decrements the PDU lifetime by at least one. The value of the PDU i
cremented by more than onefthe sum of:

a)

b)

the transit delay in the underlying service from which the PDU was received; and

the delay withinthe system processing the PDU

ds or is estimatedto exceed 500 ms. In this case, the lifieftinghall be decremented by one for each
ns of actual orestimated delay. The determination of delay need not be precise, but where a precis
fained, the-value used shall be an overestimate, not an underestimate.

a Network entity decrements the value of the lifetime field, it shall place a value of O into this fiel
is-less than the amount it is to decrement by. If the lifetime field reaches a value of zero before the

to its

ide checking to
pader analysed to

ulticast transfer
d such PDUs to
st capability

be forwarded or

peration of the PDU lifetime control function depends upon the lifetime field in the PDU headler. This field

the Initial PDU
tation function
nding Derived

PDU. When a
etime field shall

additional
e value cannot be

i if the current
PDU is delivered

destination, the PDU shall be discarded. The error reporting function shall be invoked as descri

ed in 6.10. This

may r

Itis a

6.5

esult in the generation of an Error Report PDU.

local matter whether or not the destination Network entity performs the lifetime control function.

Route PDU function

This function determines the Network entity or Network entities to which a PDU should be forwarded and the underlying
service that must be used to reach that Network entity or Network entities, using the destination address field and either
the segment length field (if present) or the total length field (if the segment length field is not present). Where
segmentation is required, the route PDU function further determines over which underlying service Derived PDUs shall
be sent in order to reach that Network entity or Network entities. The results of the route PDU function are passed to the

forwal

rd PDU function (along with the PDU itself) for further processing.
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Selection of the underlying service that shall be used to reach the “next” system in the route to the destination is initially
influenced by the NS-Quality-of-Service parameter of the N-UNITDATA request, which specifies the QOS requested by
the sending NS user. Whether this QOS is to be provided directly by the protocol, through the selection of the quality of
service maintenance parameter and other optional parameters, or through the QOS facilities offered by each of the
underlying services, or both, is determined prior to invocation of the forward PDU function. Route selection by
intermediate systems may subsequently be influenced by the values of the quality of service maintenance parameter (if

prese

nt), and other optional parameters (if present).

The route PDU function optionally provides capabilities to Network entities which support multicast transfer for
determining multiple Network entities to which a single PDU shall be forwarded to. This may result in multiple
invocations of the forward PDU function and hence the need to make multiple copies of the PDU. For PDUs that are
received from a different Network entity, the optional functionality for the route PDU function is realized as a result of
the header format analysis function’s recognition of the PDU as being a multicast PDU. A Network entity attached to

more
subnd

N(
su
ViS
mu

6.6

This f
the ra
subnd
may K
(if any

Wher
segm

6.7

Segm
suppd

Segm
that is
length
Deriv
optiof

Nd

of
to

The
PDUS
the S
PDU,
offset

Than one SUbNework When originating a muiticast PDU 1S permitted 1o originate the PDUon
twork.

TE — The purpose in allowing an originating Network entity to originate a multicast PDU on multiple’ suli
bport the development of multicast 1S-IS protocols which will need to determine on which subnetiorks a m
ited. This behaviour is predicated on the assumption that the Intermediate Systems in the) @Sl enviro
lticast forwarding form a connected set.

Forward PDU function

unction issues an SN-UNITDATA request primitive (see 5.5), supplying the' subnetwork or SNDC
ute PDU function with the protocol data unit as user data to be transmitted, the address informatio
twork or SNDCF to identify the “next” system or systems within the*subnetwork-specific addressi
e one or more intermediate systems and/or one or more destination’end systems), and quality of
) to be considered in the processing of the user data.

the PDU to be forwarded is longer than the maximum service data unit size provided by the under
entation function is applied (see 6.7).

Segmentation function

entation is performed when the length of a-protocol data unit is greater than the maximum servi
rted by the underlying service to be used«totransmit the PDU.

entation consists of composing two-ar-more new PDUs (Derived PDUSs) from the too-long Initial o
to be segmented. All of the headerjinformation from the PDU to be segmented, with the exceptio
and checksum fields of the fixed.part, and the segment offset field of the segmentation part, is d

bd PDU, including all of the address part, the data unit identifier and total length of the segmentati

s part (if present).

TE — The rules for forwarding and segmentation guarantee that the header length is the same for all segmer

an Initial PDU, and is_the Same as the header length of the Initial PDU. The size of a PDU header therefore w
he operation of any pretocol function.

ser data field 6f'the PDU to be segmented is divided and apportioned among the user data field
in such a.way that the Derived PDUs satisfy the maximum-length requirements of the SN-Userd
N-UNITDATA request primitive used to access the selected underlying service. The user data field

!

more than one

networks is to
Llticast PDU has
ment performing

- identified by
required by that
g domain (this
bervice constraints

ying service, the

ce data unit size

I Derived PDU

n of the segment
Liplicated in each
on part, and the

ts (Derived PDUS)
ill thiechange

s of the Derived
ata parameter of
of each derived

exceptfor the last, shall contain a number of octets that is a non-zero multiple of 8. Thus, the valu
field\in any PDU is either zero or a non-zero multiple of 8. Only the last Derived PDU may con

eight

pcCiets of user data.

e of the segment

tlain fewer than

Derived PDUs are identified as being from the same Initial PDU by means of:

a) the source address field;
b) the destination address field; and
¢) the data unit identifier field.

The following fields of the PDU header are used in conjunction with the segmentation function:

a) Segment offset Identifies the octet at which the segment begins with respect to the start of the data part of

the Initial PDU;

b) Segment length Specifies the number of octets in the Derived PDU, including both header and data;
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More segments flag Set to one if this Derived PDU does not contain the final octet of the user data from
the Initial PDU as its final octet of user data; and

d) Total length— Specifies the number of octets in the Initial PDU, including both header and data.
Derived PDUs may be further segmented without constraining the routeing of the individual Derived PDUs.

The segmentation permitted flag is set to one to indicate that segmentation is permitted. If the Initial PDU is not to be
segmented at any point during its lifetime, the flag is set to zero by the source Network entity. The setting of the
segmentation permitted flag may not be changed by any other Network entity for the lifetime of the Initial PDU and any

Derived PDUs.

6.8

Reassembly function

The
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A boy
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This f
follow

N(

eassembly function reconstructs the Initial PDU from the Derived PDUs generated by the'(o
Entation function on the Initial PDU (and, recursively, on subsequent Derived PDUS).

nd on the time during which segments (Derived PDUSs) of an Initial PDU may be held at areassen
discarded is provided, so that reassembly resources may be released when it is no“ilonger exp
ents of the Initial PDU will arrive at the reassembly point. Upon reception of a Derived PDU, a rg

beration of the

bly point before
bcted that missing
assembly timer

De initiated with a value that indicates the amount of time that shall elapse before any unreceived (nissing) segments

Initial PDU are assumed to be lost. When this timer expires, all segments (Derived PDUSs) of the
reassembly point shall be discarded, the resources allocated for those segments may be freed,
report shall be generated (see 6.10).

the exact relationship between reassembly lifetime and PDU lifetime“is a local matter, the reas
breserve the intent of the PDU lifetime. Consequently, the reassembly function shall discard PDU
otherwise have expired had they not been under the control-of the reassembly function; that is

TE 1 — Methods of bounding reassembily lifetime are discussed.in*Annex B.

TE 2 — The segmentation and reassembly functions are intended to be used in such a way that the fewest p
nerated at each segmentation point and reassembly takes(place at the final destination of a PDU. However, ot

a)
b)

not precluded. The information necessary 16_enable the use of one of these alternative strategies may
pugh the operation of a Network layer management function or by other means.

interact with the routeing algorithm to favor paths-on which fewer segments are generated; or

generate more segments than absolutely required in order to avoid additional segmentation at some su

TE 3 — The originator of the Initial PDU determines the value of the segmentation permitted flag in the Init
rived PDUs (if any). An intermediate system may not change this value in the Initial PDU or any PDU derived
therefore add or remove the segmentation part of the header.

Discard PDU function

unction performs all‘ef the actions necessary to free the resources reserved by the Network entity|
ing situations are(encountered.

TE 1 — The following list is not exhaustive.
a)
b)

¢

Acviolation of protocol procedure has occurred.
A PDU is received whose checksum is inconsistent with its contents.

A PDU is received, but due to local congestion, it cannot be processed.

nitial PDU held
hnd, if selected, a

sembly function
5 whose lifetime
, the reassembly

e for a given PDU shall be less than the PDU lifetime in all derived PDUs being held at the reassembly point.

ssible segments are
her schemes which:

bsequent point,

be made available

al PDU and all
from it, and may

when any of the

10

d)

e)

A PDU is received whose header cannot be analysed.

A PDU is received which cannot be segmented and cannot be forwarded because its length exceeds the

maximum service data unit size supported by any underlying service available for transmission of the PDU

to the next Network entity on the chosen route.
A PDU is received whose destination address is unreachable or unknown.

f)
)}

Incorrect or invalid source routeing was specified. This may include a syntax error in the source routeing

field, an unknown or unreachable Network entity title in the source routeing field, or a path which is not

acceptable for other reasons.
h)
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j) A PDU is received with QOS maintenance parameter indicating “Globally unique with strong forwarding”
and the required QOS is not available.

k) A PDU is received with an unknown type code.

NOTE 2 — In general, it is not always possible to determine whether a destination NSAP address is invalid (does not follow ITU-T
Rec. X.213 | ISO/IEC 8348), unprocessable (in that there is no routeing table entry for the address), or incorrectly coded
(as NPAI). Therefore, with respect to generating an Error Report PDU, the situation described in f) may or may not be
distinguished from the situation described in d), and the “reason for discard” (see 6.10 and Table 8) may be “headesrSyntax err
or “destination address unknown”.

NOTE 3 - In general, different implementations can analyse received PDUs in different ways and could therefore consider the
same PDU as giving rise to different situations from the list a) to k) above. For example, an implementation receivingta PDU wi

unknown PDU type code could consider that as an occurrence of situation a) or d) as well as situation k). When generating an
Error Report PDU, the implementation could use a “reason for discard” (see 6.10 and Table 8) chosen from (at least) “header
syhtax error”, “protocol procedure error”, “unknown PDU type” and “reason not specified”.

6.10 Error reporting function

6.10.1 Overview

This function attempts to return an Error Report PDU to the source Network entity,whén a protocol datg unit originated
by that Network entity is discarded in accordance with 6.9.

The Brror Report PDU identifies the discarded PDU, specifies the type of ertof’detected, and identifies the location in the
head¢r of the discarded PDU at which the error was detected. At least the\entire header of the discarded PDU and, at the
discration of the originator of the Error Report PDU, none, all, or part of the data part of the discarded PIDU are placed in
the data part of the Error Report PDU.

The driginator of a PDU controls the subsequent generation of Error Report PDUs that refer to it. Such [Data PDUs may
be either normal Data (DT) PDUs or Multicast Data (MD) PDUs. The error report (E/R) flag in the original PDU is set
by th¢ source Network entity to indicate that an Error Report PDU is to be generated if the Initial PDU or any PDUs
derived from it are discarded; if the flag is not set, error reports are not generated.

NOQTE 1 — The suppression of Error Report PDUs is«controlled by the originating Network entity and not by the NS user. Care
shpuld be exercised by the originator with regard to Suppressing ER PDUs so that error reporting is not suppregsed for every PDU
geperated.

NQTE 2 — Non-receipt of an Error Report RBWdoes not imply correct delivery of a PDU issued by a source Network entity.

NQTE 3 — It is important to carefully control the use of the error reporting capability in the case of mulicast transfginnaie

copcern is to avoid the occurrence\of broadcast storms and thus a multicast PDU may not cause the origination of another
mudlticast PDU. This is the primaryveason that the source address is not permitted to be a group address. In gdditast, a multic
PDU with error reporting permitted can result in flooding the source network-entity (as well as the networks lised) with Error
Rgport PDUs.

6.10.2 Requirements
An Error Report RDU shall not be generated to report the discard of an Error Report PDU.

An Error Repert'PDU shall not be generated to report the discard of a PDU unless that PDU has the erfor report flag set
to allgw errerreports.

If a PBUisdiscarded—and-the—errorreport-flag-i-the-discardedPbDU-is—set-toaltow-errorreports,an—tfror Report PDU
shall be generated if the reason for discard is one of the reasons for discard enumerated in 6.9, subject to the conditions
described in 6.10.4. If a PDU with the E/R flag set to allow error reports is discarded for any other reason, an ER PDU
may be generated (as an implementation option).

Error reports may be suppressed in circumstances in which the validity of the information in the PDU that caused the
error condition is uncertain. These circumstances include, but are not limited to, those described in items b), ¢) and d)
of 6.9.

While error reports are permitted on multicast PDUs, a PDU with a group Network address in the source address field
shall not be responded to with an Error Report. This is to ensure that a multicast PDU does not generate another multicast
PDU. If the source address is identified as a group address, then an error report PDU shall not be generated and the
original PDU shall be discarded.

ITU-T Rec. X.233 (1997 E) 11
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6.10.3

Processing of error reports

An Error Report PDU is composed from information contained in the header of the discarded PDU to which the error
report refers. The contents of the source address field of the discarded PDU are used as the destination address of the
Error Report PDU. This value, which in the context of the discarded PDU was used as an NSAP address, is used in the
context of the Error Report PDU as the Network entity title of the Network entity that originated the discarded PDU. The
Network entity title of the originator of the Error Report PDU is conveyed in the source address field of the header of the
Error Report PDU. The value of the lifetime field is determined in accordance with 6.4. Optional parameters are selected
in accordance with 6.10.4.

The segmentation of Error Report PDUs is not permitted; hence, no segmentation part is present. The total length of the
ER PDU in octets is placed in the segment length field of the ER PDU header. This field is not changed during the
lifetime of the ER PDU. If the originator of the ER PDU determines that the size of the ER PDU exceeds the maximum

serviq
8.3) 3
entitie

N

da
ER

Wher
the e
the E
error

of the

edatatmitsizeof theundertying-service the ER PD—shatt-betromcated-tothemaximunrservice
nd forwarded with no other change. Error Report PDUs are routed and forwarded by intermediate
s in the same way as Data PDUs.

TE — The requirement stated in 8.3 that the underlying service assumed by the protocol shall be capable of s
a unit size of 512 octets guarantees that at least the entire header of the discarded PDU can be.conveyed i
PDU.

ror report is obtained as follows. The Network entity title recovered from the’ NPAI in the source

R PDU header is used to identify the Network entity that generated the errorfeport. The reason f
feport is extracted from the options part of the PDU header. The entire header of the discarded PD
original user data (if present), are extracted from the data part of the ER’PDU to assist in ascertai

the efror.

6.10.4

I Relationship of discarded PDU options to error reports

ata unit size (see
system Network

Upparéng a servi
h tiewdata part o

an ER PDU is decomposed upon reaching its destination, information that may be used to interpret and act upon

hddress field of

Dr generating the
U, and part or all
hing the nature of

The generation of an error report is affected by options thatiare present in the corresponding discarded PDU. The
presence of options in the discarded PDU that are not supported by the system that has discarded |that PDU, or the
presence of an unrecognized PDU type code parameter,“may cause the suppression of an error feport even if the
discarded PDU indicated that an error report should be generated in the event of a discard.

The processing of an error report is also affected\by options that are present in the corresponding discarded PDU. In
particular, options selected in the discarded PDY affect which options are included in the corresponding Error Report
PDU.|The selection of options for an Error Report PDU is governed by the following requirements:

a) If the priority, QOS maintenarnce, or security option is selected in the discarded PDU, and the system
generating the Error Report’PDU supports the option, then the Error Report PDU shall specify the same
option, using the valug‘that was specified in the discarded PDU.

b) If the system generating the Error Report PDU does not support the security option, an efror report shall
not be generated for a discarded PDU that selected the security option.

c) If the complete source route option is selected in the discarded PDU, and the system gengrating the Error
Report RBU supports the option, then the Error Report PDU shall specify the completg source route
option) The source route parameter value is obtained by extracting from the discarded PDU that portion of
the complete source route list that has already been processed, and reversing the order ¢f Network entity
titles'which comprise that portion of the list.

d)\~If the system generating the Error Report PDU does not support the complete source route|option, an Error
Report PDU shall not be generated for a discarded PDU that selects the complete source rpute option.

e) The padding, partial source route, and record route options, if supported, may be specified in the Error

6.11

Report PDU.

NOTE — The values of the optional parameters in e€) above may be derived as a local matter, or they may be based

upon the corresponding values in the discarded PDU.

PDU header error detection function

The PDU header error detection function protects against failure of intermediate or end system Network entities due to
the processing of erroneous information in the PDU header. The function is realized by a checksum computed on the
entire PDU header. The checksum is verified at each point at which the PDU header is processed. If the checksum
calculation fails, the PDU shall be discarded. If PDU header fields are modified (for example, due to the operation of the

lifetime function), then the checksum shall be modified so that the checksum remains valid.

12 ITU-T Rec. X.233 (1997 E)
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The use of the header error detection function is optional and is selected by the originating Network entity. If the function
is not used, the checksum field of the PDU header shall be set to zero.

If the function is selected by the originating Network entity, the value of the checksum field is calculated so as to cause
the following formulae to be satisfied:

L
Sy & (mod255 = 0
i=1

L
(L-i+2Da (mod255) = 0

in which L is the number of octets in the PDU header, arid the value of the octet at positionThe first octgt in the
PDU header is considered to occupy positierL.

Wher] the function is in use, neither octet of the checksum field may be set to zero.

To ensure that inadvertent modification of a header while a PDU is being processed by an intermediate system (for
example, due to a memory fault) may still be detected by the PDU header error detection function, an int¢ermediate system
Network entity shall not recompute the checksum for the entire header, even if fields are modified.

NQTE — Annex C contains descriptions of algorithms which may be used to calculate the correct value of the checksum field
when the PDU is created, and to update the value of the checksum field when the*header is modified.

6.12 Padding function

The gadding function is provided to allow space to be reserved-n‘the PDU header which is not used to $upport any other
functipn. Octet alignment shall be maintained.

NQTE — An example of the use of this function is to cause:the data part of a PDU to begin on a convenient bqundary, such as a
computer word boundary.

6.13 Security function

The provision of protection services (e.g..data origin authentication, data confidentiality, and data integrity of a single
conngctionless-mode NSDU) is performed:by the security function.

The gecurity function is related to thé\protection from unauthorized access quality of service parameter described in ITU-
T Re¢. X.213 | ISO/IEC 8348. The\function is realizeduglothe selection of the security parameter in the pptions part
of thef PDU header.

This Recommendation | International Standard does not specify the way in which protection services ar¢ to be provided,
it propides only for the~-encoding of security information in the PDU header. To facilitate interoperatipn among end
systems and intermediate systems by avoiding different interpretations of the same encoding, a means tp distinguish user-
defingd security encedings from standardized security encodings is described in 7.5.3.

NQTE — As amimplementation consideration, data origin authentication may be provided through the use of acryptographically
geperated.or.‘enciphered checksum (distinct from the PDU header error detection mechanism); data confidentiality and data
integrity iay be provided via route control mechanisms.

6.14 Source routeing function

The source routeing function allows a Network entity to specify the path that a generated PDU shall take. Source routeing
may be selected only by the originator of a PDU.

No source routeing capability is provided for multicast PDU transfer. The NS provider shall not accept a multicast PDU
with source route parameters.

6.14.1 Complete source routeing

Complete source routeing is accomplished using a list of Network entity titles held in a parameter within the options part
of the PDU header. The length of this parameter is determined by the originating Network entity, and does not change
during the lifetime of a PDU. Only the titles of intermediate system Network entities shall be included in the list; the
Network entity titles of the source and destination of the PDU shall not be included in the list.

ITU-T Rec. X.233 (1997 E) 13
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Associated with the list of Network entity titles is an indicator that identifies the next entry in the list to be used; this
indicator is advanced by the receiver of a PDU when the next title in the list matches its own. The indicator is updated as
the PDU is forwarded so as to identify the appropriate next entry at each point along the route.

Complete source routeing requires that the specified path be taken; that is, only those systems identified in the list may be
visited by the PDU while en route to the destination, and each system shall be visited in the order specified. If the
specified path cannot be taken, the PDU shall be discarded. Subclause 6.10 describes the circumstances in which an

attem

6.14.2

pt shall be made to inform the PDU'’s originator of the discard using the error reporting function.

Partial source routeing

Partial source routeing is accomplished using a list of Network entity titles or Network entity title prefixes held in a
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neter within the nln'rinn': part of the PDLlJ header The Ipngth of this parameter is determined b

brk entity, and does not change during the lifetime of a PDU.

es a PDU containing partial source routeing, the PDU can be forwarded if the Route PDUfunction
ch the next system is:

NET of that system or a prefix of the NET.
e ¢), the next entry indicator is updated in the forwarded PDU}

| source routeing requires that the forwarding process shall be towards the next entity identified b,
at is, only systems whose NETs match those identified,in the list may be visited by the PDU while
ation, and each system shall be visited in the orderspecified. If the specified path cannot be taken,
ded. Subclause 6.10 describes the circumstances.in which an attempt shall be made to inform the
discard using the error reporting function.

urce routeing capability is provided for multicast PDU transfer. The NS provider shall not accept g
ource route parameters.
Record route function

bcord route function recofds the path taken by a PDU as it traverses a series of intermediate syste
ecords timing information: A recorded route consists of a list of entries held in a parameter within
PDU header. Each ‘entry consists of either a Network entity title, or a timestamp followed by a Net
lition, the first entry)in a timestamped list can consist of a timestamp without a Network entity title,
ptor of the PDUL The length of this parameter is determined by the originating Network entity, and d

st is canstructed as the PDU is forwarded along a path towards its destination. The originator o

Ator, IS not required to insert such an initial entry in a timestamped list. All octets in the list, other

the originating

iated with the list is an indicator that identifies the next entry in the list to be used. When anInteffmediate System

identifies a path

a) the destination End System; or

b) an Intermediate System such that the next entry in the list matches‘the NET of that system or a prefix of
the NET; or

c) an Intermediate System such that the entry immediately following the next entry in the list matches the

y an entry in the
en route to the
the PDU shall be
PDU'’s originator

multicast PDU

ms, and optionally
the options part
vork entity title:
inserted by the
oes not change

f the PDU shall

initialize the list as empty, or insert an initial entry containing a timestamp and no Network entity title: the
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system Network entities shall be included in the recorded route.

to intermediate

When an intermediate system Network entity processes a PDU containing the record route parameter, the Network entity
adds its own entry at the end of the list. An indicator is maintained to identify the next available octet to be used for
recording of route. This indicator is updated as entries are added to the list as follows. The length of the entry to be added
to the list is added to the value of the next available octet indicator, and this sum is compared with the length of the
record route parameter. If the addition of the entry to the list would exceed the size of the parameter, the next available
octet indicator is set to indicate that route recording has been terminated. The entry is not added to the list. The PDU may
still be forwarded to its final destination, without further addition of entries.

If the addition of the entry would not exceed the size of the route parameter, the next available octet indicator is updated
with the new value, and the entry is added to the end of the list.
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Two forms of the record route function are provided. The first form is referred to as complete route recording. It requires
that the list of Network entity titles (with or without associated timestamps) be a complete and accurate record of all
intermediate systems visited by a PDU (including Derived PDUSs), except when a shortage of space in the record route
option field causes termination of recording of route, as described above. When complete route recording is selected,
PDU reassembly at intermediate systems may be performed only when the Derived PDUs that are reassembled all took
the same route.

The second form is referred to as partial route recording. It also requires a record of intermediate systems visited by a
PDU. When partial route recording is selected, PDU reassembly at intermediate systems may be performed whether or
not the Derived PDUs that are reassembled all took the same route; the route recorded in any of the Derived PDUs may

be placed in the PDU resulting from the reassembly.

NOTE — The record route function is intended to be used, for example, in the diagnosis of subnetwork problems, to provide a
return path that could be used as a source route in a subsequent PDU, or in monitoring and controlling transit delays within the
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twork layer.

Quality of service maintenance function

uality of service maintenance function provides information to Network entities in intermediate syst
ed to make routeing decisions where such decisions affect the overall QOS provjded to NS users

ver the PDU at a QOS different from the QOS requested. Intermediate_system Network entities m
e a notification of failure to meet the requested quality of service.

Priority function

riority function allows a PDU to be processed preferentially with respect to other PDUs. The fung
hjh the selection of a parameter in the options part of thecRDU header.

bwest priority value is zero; numerically greater valies signify successively higher priority. The p
es a means whereby the resources of end and intermediate system Network entities, such as out
bs and buffers, can be used preferentially to(process higher-priority PDUs ahead of lower-prio
ic action taken by an individual Network entity:to support the priority function is a local matter.

Congestion notification function

ow NS users to take appropriate action when congestion is experienced within the NS provid
Mms may inform the destinationsNetwork entity of congestion through the use of a flag in the Qd
neter in the options part of-the PDU header. The value of this flag is initially set to zero (0) by the
and may be set to one_(1)-by any intermediate system which processes the PDU to indicate that
stion. The criteria for-determining when this action is to be taken are a local matter.

TE — Congestion typically corresponds to the unavailability of buffer space to maintain output queues. An &
indicating congé€stion may be based upon the depth of the output queue selected foracddiling to its de
fress or other¢@uteing information). When the depth of a particular output queue exceeds aapotiionpf the m
pth of that_quede, an intermediate system may start to discard PDUs. The intermediate system may then
berienced flag in the next PDU to be forwarded and may continue to do so until the congestion is alleviated.

veyed to intermediate system Network entities in a parameter in the options part of-the PDU headef.

ems which may
This information
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se instances in which the QOS requested cannot be maintained, intermediaté/system Network entities shall attempt

ny, but need not,
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Echo request function

This function is invoked by Network layer management to obtain information about the dynamic state of the Network
layer with respect to a) the reachability of specific Network entities, and b) the characteristics of the path or paths that can
be created between Network entitites through the operation of Network layer routeing functions.

When invoked, the echo request function causes an Echo Request (ERQ) PDU to be created. The ERQ PDU shall be
constructed and processed by Network entities in end systems and in intermediate systems that support the echo reques
function in exactly the same way as the DT PDU, with the following exceptions:

a) Since the echo request function is invoked by Network layer management, rathe

r than by an

N-UNITDATA request, the information available to the PDU composition function (see 6.1) consists of
current state, local information, and information supplied by Network layer management; the references in
6.1 to information obtained from parameters of the N-UNITDATA request do not apply to the

composition of an ERQ PDU.

ITU-T Rec. X.233 (1997 E)
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b)

The source address field of the ERQ PDU shall contain either the Network entity title of the originating
Network entity or the NSAP address of an NSAP within the originating end or intermediate system. The
destination address field of the ERQ PDU shall contain either the Network entity title of the destination
Network entity or the NSAP address of an NSAP within the destination end or intermediate system.

NOTE 1 — A Network entity title is syntactically indistinguishable from an NSAP address. The additional
information in an NSAP address, if any, beyond that which is present in a Network entity title, is relevant only to
the operation of the PDU decomposition function in a destination end system, and therefore is not needed for the
processing of an ERQ PDU (from which no N-UNITDATA indication is ever produced). The fact that the source
and destination address fields of the ERQ PDU may contain either NETs or NSAP addresses therefore does not
affect the processing of an ERQ PDU by any Network entity, and the information that is obtained through the
operation of the echo request function is the same in either case.

When an ERQ PDU has reached its destination, as determined by the header format analysis function, the
echo response function (see 6.20), rather than the PDU decomposition function, shall be invoked. It is a

6.20
This 1

Netw

Wher
const|
functi

d)

e)
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local matter whether or not this involves an interaction with Network layer management.

NOTE 2 — Since the echo response function is a Type 2 function (see 6.21), the destination Network entity may or
may not perform the echo response function upmeiving an ERQ PDU. Network layer' management must
therefore consider, when the echo request function is invoked, that non-receipt of googiirgs echo fesponse

PDU may be due to non-support of the echo response function by the destination Network entity.

The maximum length of the ERQ PDU is equal to the maximum length of¢the*Echo Respofse PDU minus
the maximum length of the Echo Response PDU header. This ensures that the entire ERQ PDU can be
contained within the data field of the Echo Response PDU (see 6.20).

values, subject

The data part of the ERQ PDU may, as a local matter, contain zero or more octets with an
the data part

to the overall maximum length of the ERQ PDU specified in d)_above. If the first octet of]

contains the binary value 1000 0001 (the NLPID for this protocol), then the factets of the d
(wheren is the value of the second octet of the data part)-shall contain an entire Echo

ata part
Response PDU

header, in which every field in the fixed part and address part, except the segment length and checksum

fields, shall contain a valid value. The more segments’flag shall have the value zero. If
segmentation permitted flag is set to 1, the segmentation part shall be present. The option

and only if the
5 part, if present,

Echo response function

unction is performed by a Network entity when it has received an ERQ PDU that has reached it
determined by the header formatsanalysis function — that is, an ERQ PDU that contains, in its destinatio
brk entity title or NSAP address that identifies the Network entity or any of its NSAPs.

invoked, the echo response function causes an Echo Response (ERP) PDU to be created. The

may contain any of the options described in 7.5.

NOTE 3 — This Echo Response PDU headgr, if present in the data part of an ERQ PDU, may be, but is not
required to be, used in whole or in part by the destination Network entity to compose an Echg Response PDU
[see 6.20 d)]. If this information isot present in the data part of the ERQ PDU, it may not be pogsible for the

echo response function of the destination Network entity to select an appropriate value for the lif¢time field of the
Echo Response PDU.

5 destination, as
N address field, a

ERP PDU shall be
the echo respons

bn available to

eters of the

ess field of the

ructed and processed by Network entities in end systems and in intermediate systems that support
bn in exactly the"same way as the DT PDU, with the following exceptions:
a) Since.the echo response function is not invoked by an N-UNITDATA request, the informati
the)PDU composition function consists of current state, local information, and information c:Lntained in the
corresponding ERQ PDU; the references in 6.1 to information obtained from para
N-UNITDATA request do not apply to the composition of an ERP PDU.
h) The source address field of the ERP PDIJ shall contain the value of the destination add
corresponding ERQ PDU. The destination address field of the ERP PDU shall contain the value of the
source address field of the corresponding ERQ PDU.
NOTE — The observation contained in Note 1 of 6.19 applies also to the ERP PDU.
c) The ERQ PDU, in its entirety, shall be placed into the data part of the ERP PDU. The data part of the ERP
PDU shall contaimnly the corresponding ERQ PDU.
d) If the data part of the ERQ PDU contains an ERP PDU header [see 6.19 e)], the PDU composition

function may, but is not required to, use some or all of the information contained therein to select values
for the fields of the ERP PDU header. In this case, however, the value of the lifetime field contained in the
ERP PDU header in the ERQ PDU data part shall be used as the value of the lifetime field in the ERP
PDU. The values of the segment length and checksum fields shall be computed by the Network entity
regardless of the contents of those fields in the ERP PDU header in the data part of the ERQ PDU.
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The options part of the ERP PDU may contain any (or none) of the options described in 7.5. The values
for these options, if present, are determined by the Network entity as a local matter. They may be, but are
not required to be, either identical to or derived from the corresponding options in the ERQ PDU and/or

the ERP PDU header contained in the data part of the ERQ PDU (if present). The source routeing option

in the ERP PDU shall not be identical to (copied from) the source routeing option in the ERQ PDU
header. If the recording of route option in the ERP PDU is identical to (copied from) the recording of
route option in the ERQ PDU header, the second octet of the parameter value field shall be set to the value

3.

f) Itis a local matter whether or not the destination Network entity performs the lifetime control function on

an ERQ PDU before performing the echo response function. The destination Network en
the same decision in this regard that it would make, as a local matter, for a DT PDU
with 6.4.
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Scope control function

| Overview

cope control function is an option for multicast PDU forwarding only. The scope control funct
ator to limit the forwarding of the multicast PDU. The scope control function provides the capabil
ng of a particular PDU based on the individual Network addressing hierarchy and/or limit the amo
sion which can take place. In cases where both forms of scope control are applied to the same PD
once either has reached its scope control limit.

Prefix based scope control

refix based scope control function allows the originator to spécify a specific set of address pre
ast forwarding of a PDU by an Intermediate System occurs oaheibf the prefixes matches the Netw

based scope control is accomplished using one or more-address prefixes held in a parameter with
PDU header. The length of this parameter is determined by the originating network entity, and

an Intermediate System receives a multicast.RDU containing a prefix based scope control paramg
erformed if every octet of one of the prefixes\contained in the prefix based scope control parame
nediate System’s NET, starting from thesxbeginning of its NET. If no such prefix match exists, th
m discards the PDU. The error reporting-function shall not be invoked upon PDU discard.

B Radius scope control

hdius scope control function-altows the originator to specify a maximum logical distance where mul
ccur. It is closely associated-with the header format analysis function. Each IS receiving a multicaj
le of expanding and which’contains a Radius Scope Control parameter, decrements the Radius S
PDU by an administratively set amount between 0 and the maximum value of the field. An IS, whg
pdius Scope Control. field, shall place a value of 0 into this field if its current value is less than thq
ment by. This fanetion determines whether the PDU received may be forwarded or whether its
ed, in which<ase it shall be discarded. An Intermediate System shall not forward a multicast P
s Scope Control parameter with a value of 0. The error reporting function shall not be invoked upor

Classification of functions

on allows the
ty to limit the
Lint of multicast
U, forwarding will

fixes where the
ork Entity

NET) of the Intermediate System. Prefix based scope cantrel may be selected only by the originator of a PDU.

n the options part
loes not change

ter, forwarding is
ter matches that
e Intermediate

icast expansion
st PDU which is
cope Control field
bn it decrements
amount it is to
Radius has been
DU containing a
PDU discard.

Imple
descr

ibed in 6.1 through 6.21. Functions are divided into three categories:

* Type 1- These functions shall be supported.

f the functions

 Type 2- These functions may or may not be supported. If an implementation does not support a Type 2
function and the function is selected in a PDU, then that PDU shall be discarded, and an Error
Report PDU shall be generated and forwarded to the originating Network entity, providing that

the error report flag is set and the conditions of 6.10.4 are satisfied.

* Type 3— These functions may or may not be supported. If an implementation does not su
function and the function is selected in a PDU, then the function is not performed,

pport a Type 3
and the PDU

is processed exactly as though the function had not been selected. The PDU shall not be

discarded for this reason.
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Table 3 shows how the functions are divided into these three categories.

Table 3 — Categorization of protocol functions

Non-sgmentirg

7.1
All pr
one (

Wher

Function Full protocol subset Inactive subset

PDU Conposition 1 1 1

PDU Deconposition 1 1 1

Header Format Angsis 1 1 1

PDU Lifetime Control 1 1 N/A
Route PDU T T NTA
Forward PDU 1 1 N/A
Sagyment PDU 1 N/A N/A
Reassemble PDU 1 N/A N/A
Discard PDU 1 1 N/A
Error Reporting 1 1 INJA
Header Error Detection 1 1 N/A
Securiy 2 2 N/A
Conplete Source Routein 2 2 N/A
Convplete Route Recordn 2 2 N/A
Echo reguest 2 2 N/A
Echo reponse 2 2 N/A
Partial Source Routein 2 2 N/A
Partial Route Recordin 3 3 N/A
Priority 3 3 N/A
QOS Maintenance (format code 00) 2 2 N/A
QOS Maintenance (other format codes) 3 3 N/A
Corgestion Notification 3 3 N/A
Paddirg 3 3 N/A
Scope Control 3 3 N/A

NOTE 1 — While the error reporting and header error detéction functions shall be provided, they are invo
when selected by the originating Network entity.

NOTE 2 — The rationale for the definition of Type>3 functions is that in the case of some functions it i
important to forward the PDUs between intermediate systems or deliver them to an end system than it is
the functions. Type 3 functions should be used in those cases in which they are of an advisory nature; th
cause a PDU to be discarded when they are“not supported.

G

ey

Structure

Any i

Structure and encoding of PDUs

btocol data units shall contain an integral number of octets. The octets in a PDU are numbered star
and icreasing inthe order in which they are submitted to the underlying service. The bits in an octet arg
) to eight(8), where bit one (1) is the low-order (least significant) bit.

consecutive octets are used to represent a binary number, the lower-numbered octet has the most

mplementation supporting this protocol is required to state in its specification the way in wh

d only

more
support
cannot

ling from one (1)
e numbered from

significant value.

ch octets are

transferred, using the terms “most significant bit” and “least significant bit". The PDUs of this protocol are defined using
the terms “most significant bit” and “least significant bit”.

NOTE — When the encoding of a PDU is represented using a diagram in this clause, the following representation is used:

With the exception of the inactive Network layer subset, PDUs shall contain, in the following order:

18

a) octets are shown with the lowest-numbered octet to the left, higher-numbered octets being further to the right; and

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

a) the fixed part;
b) the address part;

c) the segmentation part, if present;
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d) the options part, if present;
e) the reason for discard parameter (ER PDU only); and
f) the data part, if present.
Items a) through e) comprise the PDU header.

In the case of the inactive Network layer subset, only the elements identified in 7.8 are present. Subclauses 7.2
through 7.5 do not apply to the inactive Network layer subset.

The structure is illustrated in Figure 1. For the purposes of Figure 1 and subclause 7.5, the reason for discard parameter
contained in the ER PDU is considered to be the final element of the options part.

Part Described in
| Fixed Part | Subclause 7.2
| Address Part | Subclause 7.3
| Segmentation Part | Subclause 7.4
| Options Part | Subclause 7.5
| Data | Subclause’7.6

T0718890-93/d02

Figure 1 — PDU structure

7.2 Fixed part

7.2.1 General

The fixed part has the format illustrated jn*Figure 2.

Octet
| Network Layer Protocol Identifier | 1
| Length Indicator | 2
| Version/Protocol Id Extension | 3
| Lifetime | 4
[ sp]| ms || Er]] Type | 5
| Segment Length | 67
| Checksum | 89

T0718900-93/d03

Figure 2 — PDU header — Fixed part

7.2.2 Network layer protocol identifier

The value of this field is set to binary 1000 0001 to identify this Network layer protocol. The value of this field is set to
binary 0000 0000 to identify the inactive Network layer protocol subset.
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7.2.3 Length indicator

The length is indicated by a binary number, with a maximum value of 254 (1111 1110). The length indicated is the length
in octets of the header, as described in 7.1. The value 255 (1111 1111) is reserved for possible future extensions.

NOTE — The rules for forwarding and segmentation guarantee that the header length is the same for all segments (Derived PDUS)
of an Initial PDU, and is the same as the header length of the Initial PDU. The size of a PDU header therefore will mhtechange
to the operation of any protocol function.

7.2.4 Version/protocol identifier extension

The value of this field is binary 0000 0001, which identifies the standard version 1 of this protocol.

7.25 PDU lifetime

The RBDU lifetime field is encoded as a binary number representing the remaining lifetime of the PDU; iR \Imits of 500 ms.
7.2.6 Flags

7.2.6[1 Segmentation permitted

The gegmentation permitted flag indicates whether segmentation is permitted. Its value IS determined by the originator of
the PPU and cannot be changed by any other Network entity for the lifetime of thednitial PDU and any De¢rived PDUSs.

A valpe of one (1) indicates that segmentation is permitted. A value of zera/(0) indicates that segmentation is not
permitted. When the value of zero is selected, the segmentation part of the.\PDU header is not present] and the value of
the segment length field gives the total length of the PDU (see 7.2.8 and 7:4.3).

7.2.62 More segments

The more segments flag indicates whether or not the data part of this PDU contains (as its last octet) the last octet of the
user data in the NSDU. When the more segments flag is setto'one (1), segmentation has occurred and fhe last octet of the
NSDU is not contained in this PDU. The more segments:flag shall not be set to one (1) if the segmentatipn permitted flag

is not|set to one (1).

Wher] the more segments flag is set to zero (0), thellast octet of the data part of the PDU is the last octet|of the NSDU.

7.2.6[3 Error report

Wher] the error report flag is set to one\(1), the rules in 6.10 are used to determine whether or not to generate an Error
Repoft PDU if it is necessary to discard-this PDU.

Wher] the error report flag is set-te-zero (0), discard of the PDU will not cause the generation of an Error Report PDU.

7.2.7 Type code

The type code field idettifies the type of the protocol data unit. Allowed values are given in Table 4.

Table 4 — PDU type codes

PDU type Type code
Bits 5 4 3 2 1
DT PDU 1 1 1 0 0
MD PDU 1 1 1 0 1
ER PDU 0 0 0 0 1
ERQ PDU 1 1 1 1 0
ERP PDU 1 1 1 1 1
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7.2.8 PDU segment length

The segment length field specifies the entire length of the PDU in octets, including both header and data (if present).
When the full protocol is employed and a PDU is not segmented, the value of this field is identical to the value of the
total length field located in the segmentation part of the header.

When the non-segmenting protocol subset is employed, no segmentation part is present in the header. In this case, the
segment length field specifies the entire length of the Initial PDU, including both header and data (if present).

The value of the segment length field shall not be changed for the lifetime of the PDU.

7.2.9 PDU checksum

The checksum-is compt ited-on-the entire PDIJ header.For the DataEcho Reguest, and Echo anl\]/ PDUs, this includes

the segmentation and options parts (if present). For the Error Report PDU, this includes the reasoncfef discard field as
well.

A checksum value of zero (0) is reserved to indicate that the checksum is to be ignored. The operation of the PDU header
error |detection function (see 6.11) ensures that the value zero does not represent a valid’ehecksum. |A non-zero value
indicgtes that the checksum shall be processed,; if the checksum calculation fails, the PDW, shall be discajded.

7.3 Address part

7.3.1 General

The dddress part immediately follows the fixed part of the PDU header. The address part is illustrated in Figure 3.

Octet

Destination Address Length Irdicator 10

11

Destination\Address

m -1

Source*Address Length Indicator m
m+1

Source Address

n-—1

T0718910-93/d04

Figure 3 — PDU header — Address part

7.3.2 Destination-and-source-addresses

The source address used by this protocol is a Network Service Access Point address or a Network entity title as defined in
ITU-T Rec. X.213 | ISO/IEC 8348. In the case of the unicast PDUs: the DT, ER, ERQ and ERP PDUs, the destination
address used by this protocol is a Network Service Access Point address or a Network entity title as defined in ITU-T
Rec. X.213 | ISO/IEC 8348. In the case of a multicast PDU: the MD PDU, the destination address used by this protocol is
a group Network address as defined in ITU-T Rec. X.213 | ISO/IEC 8348.

The destination and source addresses are of variable length. The destination and source addresses are encoded e
Network protocol address information in the destination address and source address fields using the “preferred encoding”
defined in ITU-T Rec. X.213 | ISO/IEC 8348.

The destination address length indicator field specifies the length of the destination address in octets. The destination
address field follows the destination address length indicator field.

ITU-T Rec. X.233 (1997 E) 21


https://standardsiso.com/api/?name=0c6a431ec7b70cff9cb47666b81c2f28

ISO/IEC 8473-1: 1998 (E)

The source address length indicator field specifies the length of the source address in octets. The source address lengtt
indicator field follows the destination address field. The source address field follows the source address length indicator
field.

Each address parameter is encoded as illustrated in Figure 4.

Octet Address Parameter Length Indicator
n (e.g. 'm)
Octets
n+1
to AQUress Fdardalrieter value
n+m
T0718920-93/d05
Figure 4 — Address parameters
7.4 Segmentation part

7.4.1 General

If the segmentation permitted flag in the fixed part of the PDU header (see 7.2.6.1) is set to one (1), the $egmentation part
of thel header, illustrated in Figure 5, shall be present.

If the| segmentation permitted flag is set to zero (0), thé.segmentation part shall not be present (thg non-segmenting
protog¢ol subset is in use).

Octet
| Data Unit Identifier | nn+1
| Segment Offset | n+2,n+3
| Total Length | n+4,n+5

T0718930-93/d06

Figure 5 — PDU header — Segmentation part

7.4.2 Data unit identifier

The data”unit identifier identifies an Initial PDU (and hence, its Derived PDUS) so that a segmented data unit may be
correctly reassembled. The data unit identifier size is two (2) octets.

7.4.3 Segment offset

For each Derived PDU, the segment offset field specifies the relative position of the segment contained in the data part of
the Derived PDU with respect to the start of the data part of the Initial PDU. The offset is measured in units of octets. The
offset of the first segment (and hence, the Initial PDU) is zero (0); an unsegmented (Initial) PDU has a segment offset
value of zero (0). The value of this field shall be a multiple of eight (8).

7.4.4 PDU total length

The total length field specifies the entire length of the Initial PDU in octets, including both the header and data. The value
of this field shall not be changed for the lifetime of the Initial PDU (and hence, its Derived PDUS).
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Options part

General
ptions part of the PDU header is illustrated in Figure 6.
Octet
n+6
Options
p

T0718940-93/d07

If the

the options part is constrained by the length of the options part, which is determined by the following form

Optio
and b

Paratr
with 4
descr

The €

The g
two b
respe

requitfement codes-are shown in Table 5, in which “may be ignored” means that the end system or interr

permi
and “
by thd

Figure 6 — PDU header — Options part

options part is present, it may contain one or more parameters. The number of parameters that mg

ns part length = PDU header length — (length of fixed part + length of address part + length of segm

y the length of the individual optional parameters.

T0718950-93/d08

Figure 7 — Encoding of option parameters

arameter code field.is’encoded in binary and provides for a maximum of 252 different parameters
ts of the parameter code field contain a processing requirement code, which is used to classify th
ct to whetherornot it can be ignored, or must be processed, by end and intermediate system

tted, butds not required, to process the PDU containing the option exactly as though the option
bhall besprocessed” means that the end system or intermediate system is required to process the pj
remainder of the parameter code in accordance with the specification of the parameter.

y be contained in
ula:

entation part)

Receipt of a PDU

heters defined in the options part may appear in any order. Duplication.afoptions is not permitted. R
L duplicated option shall be treated as a protocol error. The rules governing the treatment of prgtocol errors are
bed in 6.10.
ncoding of parameters contained within the options part of the’ PDU header is illustrated in Figure 7
Octets
n Rarameter Code
n+1 Parameter Length (e.g. ‘m’)
n+2
to Parameter Value
n+m+1

. The high-order
e parameter with
5. The processing
nediate system is
ere not present,
arameter identifiec

Table 5 — Processing requirement codes

rquirroecrﬁ:itgcod e Processing requirements
00 May be ignored by ESs and ISs
01 May be ignored by ESs
10 May be ignored by ISs
11 Shall be processed by ESs and ISs
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NOTE — The purpose of the processing requirement code is to permit the future extension of this Recommendation | International
Standard by the definition of new option parameters, while permitting the continued use of implementations that pre-date the
extensions (by permitting them to ignore a new option parameter, when it is possible to do so, without knowing what the

option is).

An option identified by a processing requirement code of 00 represents information that is not essential for either the
relaying or the delivery of PDUs containing the option; end systems and intermediate systems are permitted to process the
PDU as if it did not contain the option.

An option identified by a processing requirement code of 01 represents information that is not essential for the delivery of

PDUs containing the option, but is essential for the relaying of those PDUs; end systems are permitted to process the
PDU as if it did not contain the option, but an intermediate system that cannot process an option with a processing

requirement code of 01 shall discard the PDU.

An ogtion identified by a processing requirement code of 10 represents information that is not essential f<j>r the relaying of

PDUSg containing the option, but is essential for the delivery of those PDUs; intermediate systems are pefmitted to process
the PPU as if it did not contain the option, but an end system that cannot process an option with @ ‘procesgsing requirement
code pf 10 shall discard the PDU.

An oqtion identified by a processing requirement code of 11 represents information that,is<essential for both the relaying
and the delivery of PDUs containing the option; an end system or intermediate system that cannot procegss an option with
a progessing requirement code of 11 shall discard the PDU.
The parameter length field indicates the length, in octets, of the parameter ‘value field. The length ig indicated by a
positive binary numbem, with a minimum value of 1 and a theoretical maximum value of 254. The practital maximum
value|ofm is lower. For example, in the case of a single parameter contained within the options part| two octets are
required for the parameter code and the parameter length indicators. Thus, the waisiéroited to:

m = 252 — (length of fixed part + length of address part + length of segmentation part)
Accoldingly, for each successive parameter, the maximum vatueletreases.

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

The following parameters are permitted in the options part.

7.5.2 Padding

The padding parameter is used to lengthen the PDU header to a convenient size (see 6.12).
Parameter Code: 11001100
Parameter Length: ™ variable

Parameter Value: any value is allowed.

Notwithstanding the{requirement stated in 7.5.1 that the value of the parameter length field be no less than 1, the receiver
of a PDU containing a value of O for the parameter length field of the padding option (and containing, therefore, no
parameter valuefield for the padding option) may, but is not required to, treat this as a protocol error.

7.5.3 Security

This parameter allows a unique and unambiguous security level to be assigned to a protocol data unit (see 6.13).
Parameter Code: 1100 0101
Parameter Length:  variable

Parameter Value: The high order two bits of the first octet specify the security format code, as shown in
Table 6.

The rest of the first octet is reserved and shall be set to zero (0) when transmitted and ignored when received. The
remainder of the parameter value field specifies the security level as described in the following subclauses.
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Table 6 — Security format codes

Securiy

format code Type of securi field

00 Reserved

01 Source address specific

10 Destination address specific
11 Globally unique

The s
secur
autho

7.5.3]

The 9
secur
autho

7.5.3.

The s

globally unique and unambiguous security level. This securitys classification system is not spg

Reco

7.5.4

The 3
Netw:

The fi

The s
paran
octets

1 Source-address-snecific
hal i

ecurity format code value of binary 01 indicates that the remaining octets of the parameter.valu
ty level which is unique and unambiguous in the context of the security classification system ¢
rity responsible for assigning the source NSAP address.

2 Destination address specific

ecurity format code value of binary 10 indicates that the remaining octets of(the parameter valu
ty level which is unique and unambiguous in the context of the security classification system e
rity responsible for assigning the destination NSAP address.

3 Globally unique security

ecurity format code value of binary 11 indicates that the remaining octets of the parameter valu
mmendation | International Standard.

Source routeing

ource routeing parameter specifies the route to betaken from the originating Network entity to
brk entity (see 6.14).

Parameter Code: 1100 1000
Parameter Length:  variable

Parameter Value: see below.

rst octet of the parameter valugis the type code, which has the following significance:
0000 0000 reserved
0000 0001 complete source routeing
0000 0010 partial source routeing

<all other values reserved>

econd aqctet'indicates the octet offset of the next entry to be processed in the list. It is relative t
heter, such that a value of three (3) indicates the next entry begins immediately after this control
are indicated by correspondingly larger values of this indicator.

The t

e field specify a
mployed by the

e field specify a
mployed by the

e field specify a
cified by this

the destination

b the start of the
bctet. Successive

hird actat haaine tha antriac lict Ear camnlata caotrca rantaina tha lict cancicte of Natvark antihvy t
Heo—o BEegHStHE- eSS0 —CcomHpte e tHEeHH eSS EORSISTS— O e two ettty —t

Ttet

tles. For partial

source routeing the list consists of Network entity titles and/or Network entity title prefixes. All entries are variable
length. The first octet of each entry gives the length of the remainder of the entry (either the Network entity title or the
Network entity title prefix).

7.5.5

Recording of route

The recording of route parameter identifies the intermediate systems traversed by the PDU (see 6.15).

Parameter Code: 1100 1011
Parameter Length:  variable

Parameter Value: 2 octets of control information followed by a concatenation of entries,
below.
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The first octet of the parameter value is the type code, which has the following significance:

0000 0000 partial recording of route in progress

0000 0001 complete recording of route in progress

0000 0010 partial recording of route in progress (with timestamps)
0000 0011 complete recording of route in progress (with timestamps)

<all other values reserved>

The second octet identifies the first octet not currently used for a recorded entry, and therefore also the current end of the
list. It is encoded relative to the start of the parameter value, such that a value of three (3) indicates that no entries have
yet been recorded. The value of 255 is used to indicate that route recording has been terminated.

The first octet of

The t
each
remai
each

The t
time i
times

For ty
32-bif
such

Ng
lifg

7.5.6
The

origin
Netw

a rou
differ

For Q
as de
remai

I;Id Utht bcy;llo thC :Ibt Uf ICbUIdCd IUUtC Clltl ;CO. EI ItI;CO arc a:vvayo addcd tU thC <1 Id Uf thc :;Ot.
entry gives the length in octets of the remainder of the entry. For type codes 0000 0000 .and
nder of each entry consists of a Network entity title. For type codes 0000 0010 and 0000 Q011,

Entry consists of a fixed-length 32-bit timestamp followed by a Network entity title.

mestamp value should be the time in milliseconds since midnight UT, represented as’a 32-bit bir]
5 not available in milliseconds or cannot be provided with respect to midnight UT,ithe most signif
amp value shall be set to “1”, and the remaining bits may take any time value.

pe codes 0000 0010 and 0000 0011, the first entry in the list may consist just,of a length octet wi
timestamp. Such an entry shall be inserted only by the originator of the PBU:the originator is not r
AN entry.

TE — The length of the record route parameter is determined by the originator of the PDU and is not ch
time of the PDU; hence, the operation of the record route function does not affect the length of the header.

Quiality of service maintenance

uality of service maintenance parameter conveys information about the quality of service rg
pting NS user.

brk entities in intermediate systems may, but are notrequired to, make use of this information as al
with respect to quality of service (see 6.16).

1100 0011
variable

Parameter Code:
Parameter Length:

Parameter Value: The high({ order two bits of the first octet specify the QOS format codd

Table 7.,

OS format codes 00 and 14, the remainder of the first octet is reserved for use by the globally uni
scribed in 7.5.6.3. If any_other QOS format code is selected, bits 5-1 of the first octet shall &
nder of the parameter(value field specifies the QOS as described in the following subclauses.

Table 7 — QOS format codes

QO0S

Format code Type of QOS field

0000 0001, the
he remainder of

ary value. If the
cant bit of the

th value 4 and a
bquired to insert

anged during the

quested by the

N aid in selecting

e when more than one route satisfying other raouteing criteria is available and the available routes are known to

, as shown in

gque QOS format,
e zero (0). The

7.5.6.

00 Globally unique with strong forwarding
01 Source address specific

10 Destination address specific

11 Globally unique with weak forwarding

1 Source address specific

The QOS format code value of binary 01 indicates that the remaining octets of the parameter value field specify a QOS
which is unigue and unambiguous in the context of the QOS maintenance system employed by the authority responsible
for assigning the source NSAP address.

A value of 1 in bit 6 of the QOS format code indicates that the PDU has at some point been forwarded on a path that did
not support the specified source address specific QOS parameter. If an IS does not support the specified source addres:
specific QOS parameter, it shall set the bit 6 to 1.
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7.5.6.2 Destination address specific
The QOS format code value of binary 10 indicates that the remaining octets of the parameter value field specify a QOS

which is unique and unambiguous in the context of the QOS maintenance system employed by the authority responsible
for assigning the destination NSAP address.

A value of 1 in bit 6 of the QOS format code indicates that the PDU has at some point been forwarded on a path that did
not support the specified destination address specific QOS parameter. If an IS does not support the specified destination
address specific QOS parameter, it shall set the bit 6 to 1.

7.5.6.3 Globally uniqgue QOS

The QOS format code value of binary 11 indicates that the remainder of the parameter value field-specifies a globally
unique with weak forwarding QOS maintenance field, and that this parameter shall be treated @s-a [Type 3 function
(see 6.21). The QOS format code value of binary 00 indicates that the remainder of the parameter valug field specifies a
globally unique with strong forwarding QOS maintenance field, and that this parameter shall*be treated as a Type 2
functipn (see 6.21). When the value of the QOS format code is 00 or 11, the parameter value field shall have a total
length of one octet, which is assigned the values shown in Table 8.

Table 8 — Globally uniqgue QOS parameter values

Bits Usage
8and7 QOS format codes ofbinary 00 or 11

6 QOS unavailable
5 Sequencing vs. transit delay
4 Congestion.experienced
3 Transit delay vs. cost
2 Residual error probability vs. transit delay
1 Residual error probability vs. cost

Wher] the value of the QOS format code”is 11, bit 6 is set to one by an intermediate system if it could| not forward the
PDU |n accordance with the QOS maintenance field value contained in bits 5, 3, 2, and 1, but forwarded the PDU anyway
(as it]is permitted to do in the case of Type 3 options, such as QOS maintenance). A value of 1 in bit § of QOS format
code |ndicates that the PDU has at some point been forwarded on a path that could not respect the QOS maintenance fielc
value| When the value of thé QOS format code is 00, bit 6 is reserved.

Bit 5 [is set to one to-indicate that, where possible, routeing decisions should favor sending all PDUs|to the specified
destination NSAP address over a single path (in order to maintain sequence) over minimizing transit delay. A value of
zero (0) indicates\that, where possible, routeing decisions should favor low transit delay over sequence preservation.

Bit 4 is set to~zero by the Network entity which originates the protocol data unit. It is set to one by an intefmediate system
to indicate~that this PDU has visited a congested intermediate system, and appropriate action should be taken by the
destinatian_Network pnfi'ry Qnce the Pnngn:tinn pylnnripnr‘pd hit is set hy an intermediate system it maly not be reset by

any intermediate system traversed by the PDU further along the path towards the destination.

Bit 3 is set to one to indicate that, where possible, routeing decisions should favor low transit delay over low cost. A
value of 0 indicates that routeing decisions should favor low cost over low transit delay.

Bit 2 is set to one to indicate that, where possible, routeing decisions should favor low residual error probability over low
transit delay. A value of zero indicates that routeing decisions should favor low transit delay over low residual error
probability.

Bit 1 is set to one to indicate that, where possible, routeing decisions should favor low residual error probability over low
cost. A value of 0 indicates that routeing decisions should favor low cost over low residual error probability.
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7.5.7

Priority

The value of the priority parameter indicates the relative priority of the protocol data unit. Intermediate systems that
support this option shall make use of this information in routeing and in ordering PDUs for transmission (see 6.17).

Parameter Code: 1100 1101

Parameter Length: 1 octet

Parameter Value: 0000 0000 — Normal (Default)
through

0000 1110 — Highest
<all other values reserved>

does

7.5.8

The
forwa

The
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7.5.8
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quantity NET’, which is-obtained from the NET address by removing all padding characters (as define

encoq

The €

JL  Prefix matching

hot support this optlon all PDUs shaII be treated as if the fleld had the value 0000 0000

Prefix based scope control

prefix based scope control parameter specifies one or more address prefixes for which Intefmediate System

rding requires a match of one of the contained prefixes with the beginning of the Intermediate Syste
Parameter Code: 1100 0100
Parameter Length: variable

Parameter Value: a concatenation of address prefix entries

arameter value contains an address prefix list. The list consists<of variable length address prefix
pf each entry gives the length of the address prefix denominated in bits that comprises the remaind
hgth field does not specify an integral number of octets, then‘the prefix entry is followed by enoug
ke the end of the entry fall on an octet boundary. The listust contain at least one entry.

refix shall end on a boundary that is legal in the abstract syntax of the address family from which i
ple, the encoding of a prefix whose DSP is expressed in decimal syntax must end on a semi-octe
pncoding of a prefix whose DSP is expressed in‘binary syntax can end on an arbitrary bit boundary.
falls within the IDP, then the prefix must ‘end on a semi-octet boundary and must not conta
cters.

TE — The length of the prefix based scope control parameter is determined by the originator of the PDU al
Fing the lifetime of the PDU.

fix that extends into the DSP shall be compared directly against the encoded NET address, inclug
cters that may be present. A prefix which does not extend into the DSP shall be compared ag

ing process of JAU-T Rec. X.213 | ISO/IEC 8348).

xistence of @match shall be determined as follows:

a)

b)

I*the encoded NET (or NET’) contains fewer bits than the prefix, then there is no match.

If the encoded NET (or NET) contalns at least as many bits as the preflx and all bits of

m’s NET.

entries. The first
er of the entry. If
h trailing zeroes

t is derived. For
t boundary, while
If the end of the
n any padding

hd is not changed

ing any padding
@inst the derived
d by the binary

the prefix are

Otherwise, there is no match.

7.5.9

Radius scope control

The radius scope control parameter specifies the logical distance that a multicast PDU can be forwarded.

28

Parameter Code: 1100 0110

Parameter Length:  two octets

Parameter Value:
administratively set units.

ITU-T Rec. X.233 (1997 E)

two octets which represents the remaining distance, that the PDU can be forwarded, in


https://standardsiso.com/api/?name=0c6a431ec7b70cff9cb47666b81c2f28

ISO/IEC 8473-1 : 1998 (E)
7.6 Data part
The data part of the PDU header is illustrated in Figure 8.

Octet

p+l

Data

T0718960-93/d09

Figure 8 — PDU header — Data part

7.7 Data PDU
7.7.1 Structure
The Data PDU has the format illustrated in Figure 9.
Octet
| Network Layer Protocol Identifier | 1
| Length Indicator | 2
| Version/Protocol Id Extension | 3
| Lifetime | 4
[ sP [ mMs | ER | Type | 5
| Segment Length | 6, 7
| Checksum | 8, 9
| Destination Addressi\ength Indicator | 10
11
Destination Address
m-1
Source Address Length Indicator m
m+1
Source Address
n-1
| Data Unit Identifier | nn+1
| Segment Offset | n+2,n+3
| Total Length | n+4,n+5
n+6
Options
p
p+1
Data
z

T0718970-93/d10

Figure 9 — Data PDU
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7.7.2 Fixed part

1) Network Layer Protocol Identifier (See 7.2.2)
2) Length Indicator (See 7.2.3)
3) Version/Protocol Id Extension (See 7.2.4)
4) Lifetime (See 7.2.5)
5) SP, MS, E/R (See 7.2.6)
6) Type Code (See 7.2.7)
7) Segment Length (See 7.2.8)
8) Checksum (See 7.2.9)

7.7.3 Addresses
See 1.3.

7.7.4 Segmentation
See 7.4.

7.7.5 Options

See 1.5.

7.7.6 Data

See 7.6.

7.8 Inactive Network layer protocol

7.8.1 Structure

The Inactive Network Layer Protocol PDU has the format illustrated in Figure 10.

Octet

Network Layer Protocol Identifier 1

Data

T0718980-93/d11

Figure 10 — Inactive Network Layer Protocol PDU

7.8.2 Network layer protocol identifier

The value-of-the-Networklavier protocoldentifierfield-is-binan/ zero{0000-0000)
\ia+t HRE- WO a8 ot HeeRHHeHeeHS—BHal/—Zero— VA

7.8.3 Data part

The data part may contain any number of octets up to one less than the maximum number that can be placed in the
SN-Userdata parameter of the underlying SN-UNITDATA primitive. Therefore, the inactive Network layer protocol can

be used only when the length of the NS-Userdata parameter in the N-UNITDATA primitive is constrained to be less than
or equal to the value of the length of the SN-Userdata parameter minus one (see 7.6).

7.9 Error Report PDU

7.9.1 Structure
The format of the Error Report PDU is illustrated in Figure 11.
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7.9.2

The fi

2)
3)
4)
5)
6)
7
8)

Fixed\part

T0718990-93/d12

Figure 11 — Error Report PDU

Octet
| Network Layer Protocol Identifier | 1
| Length Indicator | 2
| Version/Protocol Id Extension | 3
| Lifetime | 4
Lsp [ ms | ER | Type | 5
| Segment Length | 6, 7
| Checksum | 8, 9
| Destination Address Length Indicator | 10
11
Destination Address
m-1
Source Address Length Indicator m
m+ 1L
Source Address
n-1
n
Options
p-1
p
Reason for, Riscard
qg-1
q
Data Part
z

xed‘part of the Error Report PDU is composed in the same way as a new (Initial) Data or Multicast Data PDU.

P—Network tayerProtocottderntifrer

Length Indicator

Version/Protocol Id Extension

Lifetime

SP, MS, E/RAlways set to zejo

Type Code
Segment Length

Checksum

{See 722

(See 7.2.3)

(See 7.2.4)
(See 7.2.5)
(See 6.10)
(See 7.2.7)
(See 7.2.8)
(See 7.2.9)
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7.9.3

Addresses

The destination address specifies the Network entity title of the originator of the discarded PDU. The source address
specifies the title of the intermediate system or end system Network entity initiating the Error Report PDU (see 7.3).

79.4 Options
See 7.5.
7.9.5 Reason for discard

This parameter is valid only for the Error Report PDU.

Parameter Code: 1100 0001

The p

The f
partic]
field.

Parameter Length:  two octets

Parameter Value:

arameter values are listed in Table 9.

rst octet of the parameter value contains an error type code. If the error in the discarded PDU can
ular field, the number of the first octet of that field is stored in the second octet of-the reason for di
f the error cannot be localized to a particular field, or if the error is a checkstm error, then the v

type of error encoded in binary.

stored in the second octet of the reason for discard parameter field.

Table 9 — Reason for discard parameter Malues

be localized to a
scard parameter
alue zero (0) is

7.9.6

Parameter value Class of error Meaning

0000 0000 Reason notpecified
0001 Protocolprgeedure error
0010 Incorrect.checksum
0011 General PDU._discarded due to cgestion
0100 Header gntax error (cannot bearsed)
0101 Sementation needed but npermitted
0110 Incomplete PDU received
0111 Duplicate gtion
1000 Unknown PDU type

1000 0000 Address Destination address unreachable
0001 Destination address unknown

1001 0000 Ungpecified source routegerror
0001 Source Syntax error in source routejrfield
0010 routeing Unknown address in source rouigiield
0011 Path not acceptable

1010 0000 Lifetime Lifetime expired while data unit in transit
0001 Lifetime expired during reassembly

1011 0000 Unsupported gtion not gecified
0001 PDU Unsipportedprotocol version
0010 discarded Unsupported securit option
0011 Unstpported source routegnoption
ClCC I\.III IDb‘JlJLJIth ICL:UI\’-IJIB Uf IUutC cptlull
0101 Unsupported or unavailable QOS

1100 0000 Reassembly Reassembly interference

Data part

This field contains the entire header of the discarded PDU, and may contain none, some, or all of the data part of the
discarded PDU.

7.10

Echo Request PDU

The ERQ PDU has the same format as the DT PDU (see 7.7).
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Echo Response PDU

The ERP PDU has the same format as the DT PDU (see 7.7).

7.12

Multicast Data PDU

The MD PDU has the same format as the DT PDU (see 7.7).

8

Provision of the underlying service

Subnetwork dependent convergence functions may be performed to provide an underlying connectionless-mode service

when
If a sy
mapp
also |
this

infor
Howel
rules

8.1

The s
toanp
subnd
Stand

For &
mapp

8.2

Asso
SN-U
a prio
typica

The ¢

?

a+eal-subhetwork-does-hotirherentiyprovide-the-underying-connectionless-moede-service-assum

bnetwork inherently provides a connection-mode service, a subnetwork dependent convergencefu
ng into the required underlying connectionless-mode service. Subnetwork dependent convergen
e required in those cases in which functions assumed from the underlying service are not performg
ay require the operation of an explicit protocol (i.e. a protocol involving explicit exchanges of p
ation between peer Network entities) in the Subnetwork Dependent Convergence) Protocol

ver, there may also be cases in which the functionality required to fulfill the SNDCP {role consists si

Subnetwork points of attachment

ource address and destination address parameters in the SN-UNITDATA primitive specify the poir]
ublic or private subnetwork(s). Subnetwork point of attachment addresses (SNPAs) are defined b
twork authority. The syntax and semantics of SNPAs are notcsdefined by this Recommendatio
ard.

subnetwork that provides an inherent multicast capability, it is the functionality of the SNDCF
ing between group Network addresses and the corresponding addressing capability of the subnetw

Subnetwork quality of service

iated with each connectionless-mode transmission, certain measures of quality of service are re
NITDATA primitive action is initiated. These requested measures (or parameter values and option]
ri knowledge of the service available from the subnetwork. Knowledge of the nature and type of ser
lly obtained prior to an invocation of'the’ underlying connectionless-mode service.

uality of service parameters identified for the underlying connectionless-mode service may in son

for manipulating the underlying service (without the exchange of PCI between peertNetwork entities).

d by the protocol.
nction provides a
ce functions may
ed. In some cases
otocol control
(SNDCP) role.
mply of a set of

ts of attachment
each individual
h | International

to provide the
Drk.

Huested when the
s) are based on
vice available is

e circumstances

be ditectly derivable from or mappable onto those identified in the connectionless-mode Network service. The following

paran

N[€

heters as defined in ITU-T-Rec. X.213 | ISO/IEC 8348 may be employed:
a) transit delay;
b) protection-against unauthorized access;
C) cost determinants;
d) priarity; and
e). Sresidual error probability.

TE = For those real subnetworks which do not inherently provide quality of service as a parameter, it is a

ocal matter as to

ho

v the semantics of the service requested might be preserved. In particular, there may be instances in which th

e ipiceity of se

requested cannot be maintained. In such circumstances, an attempt shall be made to deliver the protocol data unit at whatever

qu

ality of service is available.

In general, either the SNDCF or the subnetwork itself may perform functions associated with specific QOS requests.
These functions may be optionally selected by the CLNP. The relevant subnetwork QOS parameters are classified as
follows:

a) those QOS parameters for which the SNDCF or the subnetwork itself performs functions expressly
designed to provide information for the route PDU function of the CLNP;

b) those QOS parameters for which the SNDCF or the subnetwork itself performs functions expressly
designed to provide the desired QOS; and

c) those QOS parameters for which the SNDCF or the subnetwork itself may be called upon to perform either

of the functions a) or b) above.
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The determination of values for these QOS parameters is provided in the following subclauses.

8.2.1 Transit delay

Transit delay is the elapsed time between an SN-UNITDATA request and the corresponding SN-UNITDATA indication.
Elapsed time values are calculated on SNSDUs that are successfully transmitted. Successful transmission of an SNSDU is
defined to occur when an SNSDU transmitted by the sending SNDCF is delivered to the intended destination SNDCF-.
Transit delay is based on an SNSDU size of 512 octets, and is specified in units of 500 ms.

Transit delay is determined by the SNDCF prior to the processing of any user data by the subnetwork. The mechanism
whereby transit delay information is passed to the route PDU function of the CLNP is a local matter. Transit delay may
be either measured or estimated. The SNDCFs described herein do not provide any means for measuring or estimating
transit delay beyond any such means provided by the underlying subnetwork.

NQTE T —iftransitdetay 15 10 be measured, am SNDCPdesigned to boundthe transit tme of SNSDUs thattrgss the subnetwork
shpuld be used prior to the processing of any data requests to determine the actual delay.
NQTE 2 — Transit delay within a given subnetwork may vary. Where transit delay is measured, it eegskarp-to pefiodically

repeat the measurement process in order to maintain accurate measures in any routeing information-maintained by the Network
entity.
NQTE 3 — If no better measures are available, transit delay may be estimated by sending an SNSDU (via some Juniquely identified
protocol data unit which prompts a response) and by measuring the elapsed time between the*SN-UNITDATA requests and the
cofresponding SN-UNITDATA indications. This results in an overestimate of delay such-that the CLNP may|be expected to

opgrate correctly. If transit delay is estimated, it is preferred that estimates be high rather-than low in order thatiesdertai
trapsit delay do not prevent the CLNP from discarding protocol data units whose intended ifetime has expired.

8.2.2 Protection from unauthorized access

No rgcommendation is made concerning how to provide protection against passive monitoring, modification, replay,
additipn, or deletion of SN-Userdata.

8.2.3 Residual error probability

Residual error probability is estimated as the ratio of lost, duplicated, or incorrectly delivered SNSDUs t¢ total SNSDUs
transmitted by the SNDCF during a measurement period:(The mechanism whereby residual error probapility is passed to
the rdute PDU function of the CLNP is a local matter.

Residual error probability is known by the SNDCF prior to the processing of any user data by the subnetwork, either as a
resultf of the SNDCF having maintained a historyyof measures of residual error probability, or as a resu|t of information
obtaied from the provider of the underlying service.

NOQTE — For subnetworks which provide.a’connection-mode service, residual error probability is determined jon an individual
copnection basis.

8.24 Cost determinants
This gubclause is applicable only’to ISO/IEC 8473.

The gttempt to satisfy the-constraints imposed by the NS user via the cost determinants quality of seryice parameter is
performed by the route(PDU function invoked by the CLNP. Where pertinent, information relating to tariff(s) assessed on

a per|packet or per-connection basis is passed to the route PDU function of the CLNP. The mechanism by which this is
accomplished is alocal matter.

NQTE — The“toute PDU function invoked by the CLNP may be required to perform the following cost assessments. If:

a) , there is to be no incremental cost incurred in the processing of the SNSDU submitted, and there is a tpriff assessed on a
per packet basis;

by~ there is to he no additional cost inciirred _and no connection is ciirrently available to the specified destinationff and a tari
is assessed on a per connection basis by the subnetwork (e.g. for virtual circuit set-up, holding time of the virtual
circuit, etc.); or

c) a maximum acceptable cost has been specified for the processing of the NSDU, and that cost is likely to be exceeded,
then the route PDU function should return a result indicating that the CLNP should attempt to deliver the NSDU via
some alternate route. If an alternate route cannot be found, a local function may be invoked to notify the NS user of the
inability of the NS provider to deliver this NSDU (and possibly subsequent NSDUSs) under the stated constraint.

8.3 Subnetwork user data

The SN-Userdata is an ordered multiple of octets, and is transferred transparently between the specified subnetwork
points of attachment.

The underlying service assumed by the CLNP is required to support a service data unit size of at least 512 octets.
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If the minimum service data unit sizes supported by all of the subnetworks involved in the transmission of a particular
PDU are known to be large enough that segmentation is not required, then either the full protocol or the non-segmenting
protocol subset may be used.

Data received from a subnetwork with protocol identification specifying this protocol (see 7.2.2) shall be processed
according to this Recommendation | International Standard.

NOTE - Data with other protocol identification should be ignored, since it may have been sent by an implementation supporting
additional protocols intended for use with this protocol.

8.4 Subnetwork dependent convergence functions
The Jehefs alse a . -4 S RHCE—aSSH Rec—H Re—H6+660 R—-GOHEHRG A
that uses a connectionless subnetwork access protocol is as follows. The generation of an SN-UNITDA]

a conpectionless data unit to its destination causes the SNDCF to generate an SN-UNITDATA indication

The d

uses p connection-mode subnetwork access protocol is as follows. The generation of an SN-UNITDAT

CLNH

SN-Ugerdata. If a connection cannot be made available, the SN-UNITDATAfequest is discarded.

subne

CLNR.

Wher
proto
altern

The v
Intern

9.1

9.1.1

An im

results in the generation of a corresponding subnetwork-specific UNITDATA request chy th
dent convergence function. The receipt of a subnetwork-specific UNITDATA indication associated

eneral model for providing the underlying service assumed by the CLNP in conjunction with a real
causes a connection (logical channel, logical link, or the equivalent) to be madé available for the
twork-specific PDUs containing SN-Userdata causes the SNDCF to generate an SN-UNITDATA i
b a real subnetwork is designed to use either a connectionless-mode or a connection-mode s
Lol, the provision of the underlying service assumed by the CLNP is achieved by using the conn
ative.

ay in which the underlying service is provided by specific 'Subnetwork types is defined in other Reg
ational Standards.

Conformance

Static conformance

End systems

plementation claiming confermance to this Recommendation | International Standard as an end sys
a) support the.transmission and reception of NPDUs using the full protocol;
b) supportthe reception of NPDUs conveyed using the non-segmenting protocol subset;
c) support the protocol functions identified in Table 9 as mandatory for end systems; and

d)\~be capable of operating over one or more subnetworks, using the appropriate subnety
convergence function(s) specified in other Recommendations | International Standards.

real subnetwork

A request by the
e subnetwork
with delivery of
to the CLNP.

subnetwork that
A\ request by the
transmission of

The receipt of
ndication to the

Lbnetwork access
ectionless-mode

ommendations |

tem shall:

work dependent

Such

an end system may (as implementation options), but is not required to:
e) support the transmission of NPDUs using the non-segmenting protocol subset;
f)  support the transmission and reception of NPDUs using the inactive Network layer protocol

g) support any of the protocol functions identified in Table 10 as optional for end systems.

subset; and

NOTE — Although item a) above requires end systems to support both the transmission amweptienrof
NPDUs, the requirements for transmission and reception are specified separately in Table 10. In general, the
procedures to be followed in order to support a given function are different for the sendiegevidg senses.

The separate specification (1) distinguishes between the requirements for two functions (PDU life

time control and

padding) for which support is mandatory for one sense of PDU transfer and optional for the other; and (2)
clarifies the fact that support of several of the functions is applicable only for one sense of PDU transfer.
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Table 10 — Static conformance requirements

Protocol function Reference End system (Note 1) Intermediate
Sending Receiving system

PDU Conposition (Note 2) 6.1 M N/A N/A
PDU Deconpositon (Note 2) 6.2 N/A M N/A
Header Format Angsis 6.3 N/A M M
PDU Lifetime Control 6.4 M o M
Route PDU 6.5 M N/A M
Forward PDU 6.6 M N/A M
Seggmentation (Note 2) 6.7 M N/A Note 3
Reassemiyl (Note 2) 6.8 N/A M O (Note 4)
Discard PDU 6.9 N/A M M
Brror Reporting 6.10 M M M
Header Error Detection 6.11 M M M
Securiy 6.13 (0] O (Note 4) O,(Note 4)
Conylete Source Routegn 6.14 (0] N/A O, (Note 4)
Jonplete Route Recordm 6.15 (0] O (Note 4) O (Note 4)
Echo rejuest 6.19 (0] O (Note 4) O (Note 4)
Elcho reponse 6.20 N/A O (Note 4) O (Note 4)
Plartial Source Routegn 6.14 (0] N/A O (Note 4)
Piartial Route Recordin 6.15 (0] O (Note 4) O (Note 4)
Prriority 6.17 (0] O (Note4) O (Note 4)
{OS Maintenance 6.16 (0] O((Note 4) O (Note 4)
Congestion Notification 6.18 N/A ©)(Note 4) O (Note 4)
Piaddirg 6.12 (0] M M
Sicope Control 6.21 (0] N/A Note 5
M  Mandatory function; this function shall be implemented.
g Implementation option, as described in the text.
N/A Not applicable.
NOTE 1 — The status in the “sending” column applies to the-support of the given function for DT, ER, ERQ, [and ERP
PIDUs sent by the end system; similarly, the status in the “receiving” column applies tippbet ®f the given functipn
fgr DT, ER, ERQ, and ERP PDUs received by the end system.

OTE 2 — The PDU composition, PDU decomposition, segmentation, and reassembly functions are not r¢levant for
RPDUs.

OTE 3 — The segment PDU function is in general mandatory for an intermediate system. However, a system|which is to
e connected only to subnetworks that all offer the same maximum SDU size (such as identical local area nefworks) will
Dt need to perform this function, and therefore does not need to implement it.

OTE 4 — See 9.2 for related dynamic conformance requirements that apply when this option is not supported.

2 Z S o Z MZ

OTE 5 — The scope control function is mandatory for multicast capable intermediate systems and not re¢levant for
irfftermediate systems whichare’/ not multicast capable. See 9.1.3 for additional conformance requiremernts if the
termediate system is multicast capable.

= =

9.1.2 Intermediate systems

An inplementation claiming conformance to this Recommendation | International Standard as an intefmediate system
shall:

a) support the protocol functions identified in Table 9 as mandatory for intermediate systems; pnd

b) be capable of operating over one or more subnetworks, using the appropriate subnetwork dependent
convergence function(s) specified in other Recommendations | International Standards.

Such an intermediate system may (as an implementation option), but is not required to:
c) support any of the protocol functions identified in Table 9 as optional for intermediate systems.
9.1.3 Multicast Capability
All of the extensions provided to the functions within this Recommendation | International Standard to support multicast
capability are optional. For an End System or Intermediate System which is not multicast capable, these extensions are

not applicable. An implementation claiming conformance to this Recommendation | International Standard as a multicast
capable end system shall meet all of the requirements provided in 9.1.1, and also provide all of the multicast extensions
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provided to the protocol functions listed in Table 9 as mandatory for end systems. An implementation claiming
conformance to this Recommendation | International Standard as a multicast capable intermediate system shall meet all of
the requirements provided in 9.1.2, and also provide all of the multicast extensions provided to the protocol functions
listed in Table 9 as mandatory for intermediate systems which includes the scope control function.

9.2 Dynamic conformance

An implementation claiming conformance to this Recommendation | International Standard shall exhibit externally
observable behaviour consistent with its having implemented:

a) each protocol function that it supports in accordance with the function’s specification, as contained in the
subclause referenced from Table 9; and

b) the relevant subnetwork dependent convergence function(s) in accordance with the specification contained
in other Recommendations | International Standards.

All PDUs transmitted shall be structured as specified in clause 7.

An inmplementation that does not support a function identified in Table 9 as optional shall, upon recefving a PDU in
whicH that function is selected, either discard the PDU and invoke the error reporting function, or process the PDU as
though the function had not been selected, in accordance with the specification contained|in'6.21.

9.3 PICS proforma

The upplier of a protocol implementation that claims to conform to this Recommendation | International Standard shall
complete a copy of the PICS proforma provided in Annex A, including the\information necessary to identify both the
suppller and the implementation.

NQTE — No PICS proforma is available for the multicast extensions proyidéd in this Recommendation | Internatignal Standard.
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Annex AD

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

A.l Introduction

The supplier of a protocol implementation which is claimed to conform to this Recommendation | International Standard
shall complete the following Protocol Implementation Conformance Statement (PICS) proforma.

A completed PICS proforma is the PICS for the implementation in question. The PICS is a statement of which
capalpitities and options of the protocor Tave been impiememnted. The PICStam fave a numper of Uses, mcluding use:

— by the protocol implementor, as a check-list to reduce the risk of failure to conform to theystandard through
oversight;

— by the supplier and acquirer — or potential acquirer — of the implementation, as a detailed ipdication of the
capabilities 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 forsinitially checking the possibility of
interworking with another implementation (note that, while interworkig 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.

A.2 Abbreviations and special symbols

A.2.1| Status symbols

M Mandatory

0] Optional

On Optional, but support of at least-one of the group of options labelled by the samg nurseral
required

X Prohibited

pred Conditional-item symbal{including predicate identification (see A.3.4)

- Logical negation, applied to a conditional item’s predicate

A.2.2| Other symbols

<r> Receive aspects of an item
<s> Send aspects of an item
A3 Instructions fof completing the PICS proforma

A.3.1] General\structure of the PICS proforma

The fijrst part-of the PICS proforma — Implementation Identification and Protocol Summary — is to bg completed as
indicdted.with the information necessary to identify fully both the supplier and the implementation.

The rhaia’ part of the PICS proforma is a fixed-format questionnaire divided into a number of major subclauses; these can
be divided into further subclauses each containing a group of individual items. Answers to the 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 or a set or range of values.

NOTE 1 — There are some items for which two or more choices from a set of possible answers can apply. All relevant choices are
to be marked in these cases.

1) Copyright release for PICS proformas

Users of this Recommendation | International Standard may freely reproduce the PICS proforma in this annex so thatdtican be us
for its intended purpose and may further publish the completed PICS.
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Each item is identified by an item reference in the first column; the second column contains the question to be answered,;
and the third column contains the reference or references to the material that specifies the item in the main body of this
Recommendation | International Standard. The remaining columns record the status of the item — whether support is
mandatory, optional, prohibited, or conditional — and provide space for the answers (see also A.3.4).

A supplier may also provide further information, categorized as either Additional Information or Exception Information.
When present, each kind of further information is to be provided in a further subclause of items labeleXi,A
respectively, for cross-referencing purposes, whes@ny unambiguous identification for the item (e.g. a number); there
are no other restrictions on its format or presentation.

A completed PICS proforma, including any Additional Information and Exception Information, is the Protocol

Imple

mentation Conformance Statement for the implementation in question.
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The H

such configurations. However, the supplier has the choice of providing more than one PICS, each covering-9
pblementation’s configuration capabilities, in cases where this makes for easier and clearer presentation of.the

Additional information

of Additional Information allow a supplier to provide further information intended toassist in the in
CS. It is not intended or expected that a large quantity will be supplied, and a PICS can be con
It any such information. Examples might be an outline of the ways in which a (single) implementatidg
brate in a variety of environments and configurations, or a brief rationale — based perhaps upon sp
— for the exclusion of features which, although optional, are nonetheless~commonly present in inj
rotocol.

ences to items of Additional Information may be entered next tofany answer in the questionna
ed in items of Exception Information.

Exception information

occasionally happen that a supplier will wish to answer an item with mandatory or prohibited s
ions have been applied) in a way that conflicts with«the indicated requirement. No pre-printed answ

reference to an item of Exception Information, and shall provide the appropriate rationale in
pation item itself.

plementation for which an Exceptiontinformation item is required in this way does not co
mmendation | International Standard.

TE — A possible reason for the situation described above is that a defect in the standard has been report
ich is expected to change the requirement not met by the implementation.

Conditional status

1 Conditional items

ICS proform@/eontains a number of conditional items. These are items for which the status — mar

or prohibited —that applies is dependent upon whether or not certain other items are supported, or
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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 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 formred:x wherepredis a predicate as described in A.3.4.2, &ansl one of the status
symbols M, O, O, or X.

If the value of the predicate in any line of a conditional item is true (see A.3.4.2), then 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 should be marked: at most one line will require an answer other than N/A.
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A.3.4.2 Predicates

A predicate is one of the following:

a) an item-reference for an item in the PICS proforma: the value of the predicate is true if the item is marked

as supported, and is false otherwise;

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 “-" is false, and vice versa.

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

a) ahltem-reterence, evaluated as at a) above,

referred to; or

b) 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 therelation holds when
each item-reference is replaced by the value entered in the Support column as ‘an angwer to the item

c) a boolean expression constructed by combining simple predicates, ascdn“a) and b), using the boolean
operators AND, OR, and NOT, and parentheses, in the usual way; the"value of such a pre¢dicate is true if
the boolean expression evaluates to true when the simple predicatesiare’interpreted as degcribed above.

Each[item whose reference is used in a predicate or predicate definition is indicated by an asterisk in the|ltem column.

A4 Identification

A.4.1| Implementation identification

Supplier

Contact point for queries about the PICS

Implementation name(s) and version(s)

Othgr information necesgafor full identification
[e.g.[name(s) and version(s) of machines
and/pr operating systems, system name(s)]

meefing the requirement for full identification.

(e.g| Type, Series, Model),

NOTE 1 — Only the first three itemS are required for all implementations; other information may be completed ag appn

opriate in

NOTE 2 — The terms Name ahd Version should be interpreted appropriately to correspond with a supplief’s tefminology

A.4.2| Protocol'summary

Identification of protocol specification ITU-T Recommendation X.233 (1997) | ISO/IEC 8473-1:1998

Identification of corrgenda and amendments tp
the PICS proforma

Protocol version(s) supported

Have any Exception Information items been required (see A.3.3)? YES * NO ¢

(The answer YES means that the implementation does not conform to this Recommendation | International Standard)

Date of statement
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A5 Major capabilities
Iltem Capability Reference Status Support
*ES End gstem 0.1 YES ° NO
*1S Intermediate system 0.1 YES * NO
FL-r <r> Full protocol 6 M YES °
FL-s <s> Full protocol 6 M YES *
NSS-r <r> Non-sgmentirg subset 5.2 M YES °
* NSS-5 s>—Ner-segrmentrg-subset 52 1S PNA—e YES—-
-1S:0 N/A e YES ¢ NO.p
*|AS-r <r> Inactive subset 5.2 ES:O N/A YES * NO p
*|AS-s <s> Inactive subset 5.2 IAS-r:M N/A YES °
=IAS-r:X N/A e NO p
A.6 End systems
A.6.1| Applicability

The RICS proforma items in A.6 are applicable only to end system implementations, i.e. those in which item ES in A.5 is

suppgrted. The items in A.6.4.4 are applicable only to end system imiplementations that support the echo

i.e. those in which item eEreq in A.6.2 is supported. The jtems in A.6.4.5 are applicable only

implementations that support the echo response function, i.e. those in which item eErsp in A.6.2 is suppdg

request function,
0 end system
rted.
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A.6.2  Supported functions

Item Function Reference Status Support

ePDUC PDU composition 6.1 M YES *

ePDUD PDU decomposition 6.2 M YES *

eHFA Header format analysis 6.3 M YES °

ePDUL-s <s> PDU lifetime control 6.4 M YES

ePDUL-r <r> PDU lifetime control 6.4 (0] YES ° NO e

eRout Route PDU 6.5 M YES

eForw Forward PDU 6.6 M YES °

eSegm Segment PDU 6.7 M YES ¢

eReas Reassemble PDU 6.8 M YES *

eDjsc Discard PDU 6.9 M YES *

eEfep Error reporting 6.10 M YES *

eEpec-s <s> Header error detection 6.11 M YES\*

eEdec-r <r> Header error detection 6.11 M YES *
* eSecu-s <s> Security 6.13 M YES NO
* eSecu-r <r> Securtiy 6.13 (0] YES ° NO
* eCRR-s <s> Complete route recording 6.15 (0] YESe NO
* eCRR-r <r> Complete route recording 6.15 (0] YES * NO
* ePRR-s <s> Partial route recording 6.15 (0] YES NO
* ePRR-r <r> Partial route recording 6.15 (0] YES ° NO
*eCBR Complete source routeing 6.14 (0] YESe NO
* ePBR Partial source routeing 6.14 Q YES ° NO
* ePri-s <s> Priority 6.17 O YES ° NO
* ePfi-s <r> Priority 6.17 o YES * NO
* eQOSM-s | <s> QOS maintenance 6.16 (e} YES ° NO
*eQOSM-r | <r>QOS maintenance 6.16 (6] YES * NO
* eCpng-s <s> Congestion notification 6.18 eQOSM-s:M  N/A * YES ¢
* eCpng-r <r> Congestion notification 6.18 (@) YES * NO
* ePadd-s <s> Padding 6.12 (0] YES ¢ NO

ePpdd-r <r> Padding 6.12 M YES *

eEfeq Echo request 6.19 (0] YES ° NO

eEfsp Echo response 6.20 (0] YES ° NO

eSEgS Create gments-smaller 6.8 O YES ¢ NO

than necessary.
A.6.3| Supported PDUs
tem NPDU Reference Status Support

epT-t DT (full protocol) transmit 7.7 M YES °

eDT-r DT (full protocol) receive 7.7 ™ YES *

eDTNS-t | DT (non-segmenting) transmit 7.7 NSS-s:M N/A ® YES ¢

eDTNS-r | DT (non-segmenting ) receive 7.7 M YES ¢

eER-t ER transmit 7.9 M YES °

eER-r ER receive 7.9 M YES ¢

elIN-t Inactive PDU transmit 7.8 IAS-s:M N/A * YES °

eIN-r Inactive PDU receive 7.8 IAS-r:M N/A * YES ¢

eERQ-t ERQ transmit 7.10 eEreq:M N/A e YES °

eERQ-r ERQ receive 7.10 M YES ¢

eERP-t ERP transmit 7.11 eErsp:M N/A o YES ¢

eERP-r ERP receive 7.11 M YES °
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Supported parameters

A.6.4.1 DT parameters
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Item Parameter Reference Status Support
edFxPt-s <s> Fixed part 7.2 M YES *
edFxPt-r <r> Fixed part 7.2 M YES ¢
edAddr-s <s> Addresses 7.3 M YES ¢
edAdldr-r <r> Addresses 7.3 M YES,*
edS¢g-s <s> Segmentation part 7.4 M YES °
edSeg-r <r> Segmentation part 7.4 M YES ¢
edPadd-s <s> Padding 7.5.2 ePadd-s:M N/Ae. YES ¢
edPadd-r <r> Padding 7.5.2 M YES °
edSe¢cu-s <s> Security 7.5.3 eSecu-s:M N/Ae YES ¢
edSe¢cu-r <r> Security 7.5.3 eSecu-r:M N/Ae YES ¢
edCRR-s <s> Complete route recording 7.5.5 eCRR-s:M N/Ae YES ¢
edCRR-r <r> Complete route recording 755 eCRR-r:M N/Ae YES ¢
edPRR-s <s> Partial route recording 755 ePRR-s:M N/Ae YES ¢
edPRR-r <r> Partial route recording 755 ePRR-r:M N/Ae YES ¢
edCBR-s <s> Complete source routeing 7.5.4 eCSR:M N/Ae YES ¢
edPER-s <s> Partial source routeing 75.4 ePSR:M N/Ae YES ¢
edQPSM-s <s> QOS maintenance 7.5.6 cl:M N/A * YES °
edQPSM-r <r> QOS maintenancé 7.5.6 c2:M N/A o YES °
edPri-s <s> Priority 7.5.7 ePri-s:M N/A e YES *
edPfi-r <r> Priority 7.5.7 ePri-r:-M N/A e YES ¢
edData-s <s> Bata 7.6 M YES ¢
edData-r <r> Data 7.6 M YES ¢
edUnpSup2 Are received PDUs contapin 6.21 M YES *

parameters selectjrunsypported
Type 2 functions discarded and where
appropriate an Error Rgort PDU
generated?
edUnSup3 Argarameters selectjrunsipported 6.21 M YES *
Type 3 functions ignored?
Definition of conditional status entries:
cl: eQOSM-s OR eCong-s
c2: eQOSM-r OR eCong-r
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A.6.4.2 ER parameters

ltem Parameter Reference Status Support
eeFxPt-s <s> Fixed part 7.2 M YES ¢
eeFxPt-r <r> Fixed part 7.2 M YES °
eeAddr-s <s> Addresses 7.3 M YES ¢
eeAddr-r <r> Addresses 7.3 M YES °
eePadd-s <s> Padding 7.5.2 ePadd-s:M N/Ae YES ¢
eePadd-r <r> Padding 7.5.2 M YES ¢
eeSecu-s <s> Security 7.5.3 eSecu-s:M N/Ae YES)»
eeSe¢cu-r <r> Security 7.5.3 eSecu-r:M N/Ae YES
eeCRR-s <s> Complete route recording 755 eCRR-s:M N/Ae YES »
eeCRR-r <r> Complete route recording 755 eCRR-r:M N/Ae® YES ¢
eePRR-s <s> Partial route recording 7.5.5 ePRR-s:M N/Ae YES ¢
eePRR-r <r> Partial route recording 755 ePRR-r:M N/A®, YES ¢
eeCBR-s <s> Complete source routeing 75.4 eCSR:M IN/Ale YES ¢
eePER-r <r> Partial source routeing 75.4 ePSR:M N/Ae YES ¢
eeQPSM-s <s> QOS maintenance 7.5.6 cl:M N/A * YES *
eeQPSM-r <r> QOS maintenance 7.5.6 c2:M N/A e YES °
eePfi-s <s> Priority 7.5.7 ePrizs:M N/A e YES *
eePfi-r <r> Priority 7.5.7 ePri-r:M N/A e YES ¢
eeDisc-s <s> Reason for discard 7.9.5 M YES ¢
eeDisc-r <r> Reason for discard 795 M YES ¢
eeData-s <s> Data 7.9.6 M YES °
eeData-r <r> Data 7.9.6 M YES °
eeUnpSup2 Are received PDUs contagin 6:21 M YES *
parameters selectjunsypported
Type 2 functions discarded?
edUnpSup3 Argarameters selectijunsipported 6.21 YES °
Type 3 functions ignored?
Defipition of conditional status entries:
cl: [eQOSM-s OR eCong-s
c2: |[eQOSM-r OR eCong-r
A.6.4]3 Inactive network layer protocol PDU parameters
tem Parameter Reference Status Support
eiNLPI-s <s> Inactive network yer 7.8.2 IAS-s:M N/A ® YES °
protocol identifier
eiNLPT—] T 7.8.2 TAST NA—™ YES™
protocol identifier
eiData-s <s> Data 7.8.3 IAS-s:M N/A ® YES °
eiData-r <r> Data 7.8.3 IAS-r:M N/A o YES ¢
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Iltem Parameter Reference Status Support
eqFxPt-s <s> Fixed part 7.2 M YES ¢
eqFxPt-r <r> Fixed part 7.2 M YES ¢
egAddr-s <s> Addresses 7.3 M YES ¢
eqgAddr-r <r> Addresses 7.3 M YES ¢
eqSeg-s <s> Segmentation part 7.4 M YES.*
eqSeg-r <r> Segmentation part 7.4 M YES *
egPadd-s <s> Padding 7.5.2 ePadd-s:M N/Ae YES ¢
eqPadd-r <r> Padding 7.5.2 M YES ¢
eqSe¢cu-s <s> Security 7.5.3 eSecu-s:M N/Ae YES ¢
eqSecu-r <r> Security 7.5.3 eSecu-r:M N/Ae YES ¢
eqCRR-s <s> Complete route recording 7.5.5 eCRR-s:M N/Ae YES ¢
eqCRR-r <r> Complete route recording 755 eCRR-r:M N/Ae YES ¢
egPRR-s <s> Partial route recording 755 ePRR-s:M N/Ae YES ¢
egPRR-r <r> Partial route recording 755 ePRR-r:M N/Ae YES ¢
eqCBR-s <s> Complete source routeing 7.54 eCSR:M N/Ae YES ¢
egPBR-s <s> Partial source routeing 75.4 ePSR:M N/Ae YES ¢
egQPSM-s <s> QOS maintenance 7.5.6 cl:M N/A * YES ¢
eqQPSM-r <r> QOS maintenance 7.5.6 c2:M N/A o YES °
eqPri-s <s> Priority 7.5.7 ePri-s:M N/A e YES *
eqPti-r <r> Priority 7.5.7 ePri-r:-M N/A e YES ¢
egData-s <s> Data 7.6 M YES °
egData-r <r> Data 7.6 M YES ¢
equpSup2 Are received PDUs contapin 6.21 M YES

parameters selectjrunsipported
Type 2 functions discarded and where
appropriate an Error Rgort PDU
generated?
equnSup3 Argarameters selectijunsipported 6.21 M YES *
Type 3 functions ignored?
Definition of conditional status entries:
cl: eQOSM-s OR eCong-s
c2: eQOSM-r OR eCong-r
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