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National foreword

This Draft for Development has been prepared under the
direction of the Office and Information Standards
Committee.

The primary objective of this Draft for Development is to
give advance guidance to product and systems designers
concerned with the Open Systems Interconnection (OSI)
Network Layer .

The text of the Draft for Development is identical with the
Draft Proposal ISO/DP 8878 issued February 1985 by the
International Organization for Standardization (1SO)
(reference 1SO/TC 97/SC 6 N 3438).

For ease of reproduction the ISO text has been reproduced
unchanged.

The UK has actively participated through BSI Technical
Committee O1S/6 in the development of the ISO Draft
Proposal. The Technical Committee will review any agreed
amendments or addenda to the 1SO text and will, where -
appropriate, update the text of this Draft for Development
via an amendment or revision. When the 1SO draft reaches
an appropriate level of agreement and stability, this Draft
for Development may then be converted to a British
Standard.

A brief summary of the Network Layer, to assist compre-
hension of the interrelationship between the various
Network Layer publications, is attached as national
appendix A.

A Department of Trade and industry IT Standards Unit
Technical Guide, TG 100/1, ‘intercept recommendations
for the OSI Network Layer’ is currently available from the
DTI HQ Library, Room LG37, 1 Victoria Street,

London SW1H OET.

For information, a list of published British Standards and
‘Drafts for Development (together with those scheduled
for publication at the time of publication of this Draft
for Development) for OSI and data communications is
attached as national appendix B. Press releases for new
0S1 and data communications British Standard publica-
tions will be issued to the computing press, and will be
recorded in full in BS/ News.

Terminology and conventions. The text of the Draft
Proposal has been approved as suitable for publication as
a Draft for Development without deviation. Some termin-
ology and certain conventions are not identical with those
used in Drafts for Development; attention is drawn
especially to the following.

Wherever the words ‘International Standard’ appear,
referring to this Draft for Development, they should be
read as ‘Draft for Development’.

Wherever page numbers are quoted, they are ISO page
numbers,
Cross-references
International standards

1SO 7498-1984

Corresponding British Standards
BS 6568 : 1984 Description of
basic reference model for open
systems interconnection
(ldentical)

*n preparation.

DD 108* Open Systems Inter-
connection: service conventions
(1SO/DP 8509)

{Identical)

DD 117 : 1985 Open Systems Inter-
connection: X.256 packet level
protocol for data terminal
equipment (ISO/DIS 8208)
{Identical}

The Technical Committee has reviewed the provisions of
1SO/DIS 8348-1984, 1SO/DIS 8348 DAD 2 and CCITT
Recommendation X.25, to which reference is made in the
text, and has decided that they are acceptable for use in
conjunction with this Draft for Development. It is intended
to publish 1SO/DIS 8348, together with DAD 1 and DAD 2,
as a Draft for Development in the near future, subject to
the resolution of certain technical problems. A copy of
CCITT Recommendation X.25 has been retained at the

BS! Library, Milton Keynes, for reference purposes.

Guidance on the possible development of this Draft for
Development

This Draft for Development describes the use of X.25 to
provide the OS! Connection-oriented Network Service.,
It consists of three parts.

The main body of the Draft for Development describes the
use of X.25 (1984) to provide the OS! Network Service.
Although this material may be considered stable,
clarification of some points will result in editorial changes.
The following sections may be altered:

5.1 : Use of PVCs to Provide the Network Service.
6.2.5.1 : Throughput QOS Parameter.
6.2.5.2 : Transit Delay QOS Parameter.

Annex A specifies a procedure that supplies the Connection-
Oriented Netwotk Service, principally by the use of
convergence protocol parameters conveyed within X.25
user data fields. As in the main body of the Draft for
Development, clarification will be needed in the annex on
the use of PVCs to provide the Network Service, The state/
event tables given in appendix B of the annex are an
essential part of the specification of the convergence
protocol. Some descriptive problems encountered in these
tables have been overcome, but other changes to the tables
are possible while the international standard is under
development.

Annex B defines conformance of an implementation to
the first two parts of this Draft for Development. It may
be refined further while the international standard is under
development. .

The preferred method of providing the OSI Network
Service in an X.25 environment is that defined in the main
body of this Draft for Development. However until both
public and private packet switched networks support X.25
(1984) facilities, the procedures defined in annex A may
be utilized to support the OSI Network Service in X.25
{1980) environments. In the longer term, when X.25 (1984)
is generally available, annex A will be removed and annex B
will require modification.

ISO/DP 8509

ISO/DIS 8208-1984
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This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of
publications and is of a provisional nature because the
subject matter is in the process of on-going development
within the International Standards Committee {ISO/TC 97,
SC6 Telecommunications and Information Exchange
between Systems).

It should be applied on this provisional basis, so that
information and experience of its practical application
may be obtained.

iA review of this Draft for Development will be carried out

not later than two years after its publication. Notification

Full document details: DD 122:1985

DD 122:1985

of the start of the review period, with a request for the
submission of comments from users of this Draft for
Development will be made in an announcement in the
appropriate issue of BS/ News. Qbservations which it is
felt should receive attention before the official call for
comments will be welcomed.

According to the replies received, the responsible BS!
Committee will judge whether the Draft for Development

can be converted into a British Standard or what other
action should be taken.
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0. INTRODUCTION

Ths document dafinee two mathods for providing the OSI ConnectionOrlerted Network Service @
| (CONS) through the use of the X.25 Packet Level Protocol (X25 PLP). The first method, which is
| presented in the main body of this document, specifies a mapping between elements of the 1984
version of the X.25/ PLP (X.25/ PLP-1984) and elements of the OSI CONS. The second method, which
ls preserted in an amex to this document, defines a Subnetwork Dependsrt Convergence Protocol that
shall be used to provide the OSI CONS over subnetworks or with equipment using the earller 1980
version of the X.25/ PLP. A second amex gives the conformance requiremants for equipmert providing
the OSI CONS by one or more of the methods in this document and defines the possibliities and ndes
for Interworking between such equipment. These amnexes are integral parts of this document. They are
iMlended to provide a migration strategy towards the use of the 1984 version of X25 in both
suwbnetworks and DTEs. Thelr status will be reviewed pericdically. -

The relationship between the X.25/PLP-1884 and the OSI CONS Is shown In Figue 1. This

TRANSPQRT TRANSPORT
— w= USES SERVICE = == =

PROTOCOL LAYER

NETWORK SERVICE ®
X.2% PACKET NETWORK 4
LEVEL = — PROVIDES SERVICE= <J

PROTOCOL LAYER

FIGURE 1 RELATIONSHIP OF X.28 PACKET LEVEL PROTOCOL
TO THE OSI CONNECTION-ORIENTED NETWORK

SERVICE

relationship Is described only in terms of the Network Layer ertlties that provide the CONS. No
discussion s given here to describe the actiors of a Network Layer ertity that only provides a relay
function for a glven nstwork connaction .

The OSI Network Service Is defined in terms of. .
a. the primitive actions and everts of the Service; .

b. the parameters associated with sach primitive action and evert, and the form which they take,
and

c. the interrelationship between, and the valid sequences of, thess actions and evorts.
The OS! Network Service does ot specify Individual implementatiors or praducts nor does it corstrain
the Implemertation of entities and Interfaces within a computer system
The X.25/ PLP-1984 Is dsfined In terms of:
a procedures for Virtual Calls and Permanent Vitual Clrcuts;
b. formats of packets assoclated with these procedures; and
¢c. procedures and formats for optlonal user faciiities and CCITT-Specified OTE facilitles.

The wse of the word "Network” to name the "Network” Layar of the OSi Reference Model shoud be
distinguished from the use of the word "network” to denote a communications network as conventiorally

[1SO page 2] .

This publication is a Draft for Development and is therefore not to be regarded as a British Standard. Qgﬁuments
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uderstood. To facilitate this distinction, the term "subnetwork” is used for a collection of physical
equipment, commonly called a "network” (Reference IS 7498). Subnetworks may be either public or
private networks. [n the case of public networks, thelr propertiss may be determined by separate
wTrmFbcomnsMaﬂom such as X.21 for a circut-switched network or X.25 for a packst-switched
netwo :

Throughout the set of OS! Standards, the term “Service” refers to the abstract capability provided by
one layer of the OS! Reference Model to the layer above . Thus, the Network Servica Is a conceptual
architectural Service, indepandent of administrative divisions.

NOTE: 1 is Importart to distinguish the speclalized use of the term "Service” within the set of OS!
standards from its use elsewhere to dascribe the provision of a service by an organization (such
as the provision of a ssrvice, as dsfined in CCITT Recommendations, by an Administration),

1. SCOPE AND FIELD OF APPLICATION

The OS! CONS, as stated above, Is defined In terms of a set of primitive actions and everts ard
assoclated parameters. For a protocel to support this service, there must be a mapping betwesn the
abstract primitives and parameters of the CONS and the real elements of the protocol. This document
provides such a mapping for the X.25/ PLP-1984. I also provides a mepping of the CONS primitives
and parameters to the X.25/ PLP-1980 plus a corvergsnce protocol (Annex A). In addition, the method
of selecting the appropriate mapping, if ary, for differert corbinations of end-systems and Network
Layer relay systems implementing cne or more of the mappings is defined (Annex B).

This Standard specifiss the corformance requirements for three classes of implementation These
requremerts are applicable both to end-system operation and to half the operation of a Network Layer
relay. Where the relay operates between two X.25 networks, the two halves of the relay may be the
same or different classes of implementation

This Standard specifies the requirements to be mset by a Conforming-1984 Implemeniation
implemertations in this class are designed to operats directly and efficiertly with other Conforming-1984
implemsntations across an X.25(1984) subnetwork.

This Standard aiso specifies the requiremerts to be mst by a Conforming-1980 implemertation
Implementations in this class e designed to Interwork directly with other Conforming-1980
implementations across ary form of X.25 subnetwork, but Wil operate less efficiertly than Conforming-
1984 implementations across an X.25(1984) subnetwork.

Ths Standard also specifies the requirements to be met by a Compatible Implemertation
Implemertations in this class are designed to interwork directly with all other implementation classes
across any type of X.25 subnetwork. They make efficlert use of X.25(1984) when placed In this
ervironment. '

The X.25/ PLP-1984 or X.25/ PLP-1980 with the corvergence protccol s usually regarded as
operating between an end-system (l.e., a "Data Terminal Equipment” in X.25 terminciogy) and a packet-
switched public data swbnetwork. However, the X25/PLP-1984 or X25/ PLP-1980 with the
corvergence protocol can also be used In other environments to provide the OSI CONS. =xanples of
such other uses Include: ‘

a comection of two end-systems by an X.25 packet-switched private data subnetwork; and

b. direct comection or circut-switched connection of two end-systems withaut an Iintervening
packet-switched public data subnetwork.

2. REFERENCES

1S 7498 information Processing Systems — OS! — Baslc Referance Model

[ISO page 3]

This publication is a Draft for Development and is therefore not to be regarded as & F r‘tishlg'grﬁym&ggg% 3.
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0PE509  Information Processing Cystems — OS! — Service Conventions
DIS8348 iformatlon Procsssing Systems — Data Communications ~— Natwork Service Defintion '
DIS8208 Data Communication — X.25 Packet Level Protocol For Data Termiral Eplpment

CQTT X25 Interface Between Data Terminal Equipmernt (OTE) and Data Clreult Terminating Equip-
mert (DCE) for Terminals Operating In the Packet Mode and Comected to Pwblic Cata
Networks by Dedicated Circult (Red Book)

DPa348/ DADR  Information Processing Systems — Data Communications — Addendum to the Network
Service Definticn Covering Network Layer Addressing

. SECTION ONE: GENERAL

3. DEFINITIONS

3.1 Reference Model Definitions

The following concepts, developsd and defined in the OSI Reference Mode! (IS 7498), are used In ®
this documrent:

Network comection

Network Layer;

Network Service;

Network Service access point;

Netwerk Service accsess polrt address; and
Subnetwork.

3.2 Service Conventions Definitions

The following terms, as they apply to the Network Layer and as dafined in the Sarvice Convertions
Standard (DP 8509), are used In this document:

Network Service Usar;

Network Service Provider;

primtive;

request;

indicationg _

response; and

confirm o
3.3 Network Service Definitions

The following terms, as dafined in the Natwork Service (DIS 8348), are used in this cocument:

a Caliing Network Service user; and
b. Called Network Service user.

3.4 X.25 Definitions
The following concepts, as developed In the X.25 Packst Level Protocol for DTEs (DIS 8208) and in
CCITT Recommendation X.25, are used In this document:
a vinual circuit;
b. Virtwal Cali;
¢. Permarent Virtual Circut;

~oQ0Op

QPO

[1SO page 4] '
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logical chamel;

packet-ewitched data networks (subnetworks);
Packet Levei;

Data Terminal Equipment; _

Data Clrcut-terminating Equipmert; and

. DXE (either a DTE or a OCE). }

TR~ R

4. ABBREVIATIONS .
4.1 Network Service Abbreviations

CONS ConnectionOriented Nstwork Service
N Network
NC Netwaork connection
NL Network Layer
NS Network Setvice
NSAP  Network Service access poirt
osl Open Systems Interconnection
QOS  Quality of Service
. 4.2 X.25 Abbreviations
- DCE  Data Cireuit-terminating Equipment
DTE Data Terminal Equipment
GFl  General Format idantifier

LC Logical chamnel

MBS Mdbit Sequence

PLP  Packet levei protocol ,
P(R) Packet receive sequance nurber
PVC

Permarent Virtual Circult
Ve Virnual Gall
5. OVERVIEW

The Network Service provides for the transparent transfer of data between NS users. 1 makes
Invisible to these NS users the way in which supporting communications resources are ulilized to
achieve this transfer.

5.1 Elements of the X.25/PLP-1984 Used to support the 0S|I CONS

® The X.25/PLP-1984, as defined by DIS 8208, provides a specific realization for the transparent
transfer of data between NS users of the CONS. The elements of this protocol to be considered are:

~a. the virtual-circuit types; 7
b. the packet types and fields to be mapped to the primitives and parameters of the OSI CONS; and
" ¢. the optional user facilities and CCITT-Specified DTE facilitles.

Of the two types of virtual circuits defined in DIS 8208, the uss of Virtual Calls (VCs) to support the
OSI CONS Is described here. The relationship between the "static” nature of a Permanent Virtual Circult
(PVC) and the "dynamic” nature of a network comnaction needs furthar consideration. Altermative
approaches regarding the applicability of PVCs to the OSI CONS that need futher consideration
include: : : '

a. whether there Is a need In the Network Service for a network mwﬁdlon without a comaction-
establishment phase and a connection-release phase;

‘ [ISO page 5]
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b. whether PVCs are a feature of X.25 addition2l to the OSI CONS;

c. whether comection establishment may be considered to be an administrative procedure In the ‘
case of a PVC (l.e., permanantly assoclate NSAP addresses, QOS paramsters, etc. with the PVC):
or

d. definition of a protocol for use in the PVC case to cany the necessary comaction-establishment
and commactlon-release information to allow "dynamic” association of a PVC with a network
comection

The table below lists the packets and assoclated fieids used when supporting the OS! CONS.
TABLE 1

PACKETS AND FIELDS OF THE X.25/PLP-1984
USED TO SUPPORT THE OSI CONS

Packet Types' Flelds?
CALL REQUEST General Format identifier®, Address Flald, Facllity Fleld,
INCOMING CALL Call and Called User Data Field
CALL ACCEPTED
CALL CONNECTED
CLEAR RRQUEST Clsaring Cause Code Field, Dlagnostic Code Fleid,
CLEAR INDICATION Address Fleld, Facility Fleld. Clear User Data Fleld
DATA D-bit, M-bit, P(R), User Data Fleld
INTERRUPT Interrupt User Data Fleld
RECEIVE FEADY* PR ‘
RECEIVE NOT READY* ‘
REJECT* (It agreed to)
FRESET REQLEST Resetting Cause Code Fleld, Dlagnostic Cods Flald
RESET INDICATION :
RESTAAT INDICATION Restarting Cause Code Fleld, Diagrostic Code Field

[1SO page 6] o
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TABLE 1 (Continued)

PACKETS AND FIELDS OF THE X.25/PLP-1984
USED TO SUPPORT THE OSI CONS

MNOTES: :

1. The packetseshown in tha table are used in support of the primitives cf the OSI CONS. Cther
packets not shown in the table (l.e.,, CLEAR CONFIRMATION, INTERRUPT CONFIRMATION, RESET
CONFIRMATION, and RESTART CONFIRVATION packets) are essentlal to the use of the packets
shown Yet other packets (l.e., RESTART REQUEST, DIAGNOS™IC, REGISTRATION REQUEST,
and REGISTRATION CONFIRMATION packets) have no relationship to the provision of the OSI
CONS. :

2. The information In the fields shown In the table have a direct relationship to the parameters
associated with the primitives of the OSI CONS. Other fleids not shown in the table (e.g., the

Logical Charmel identifier, the Packet Type identifier, the Address Length Fields, and the Facility
Length Fleld) are essantial to the use of the appropriate packets.

3. Bit 7 of octet 1 of the GFl In these packets is used to negotiate the overall avallability of the D-bit
in support of the Receipt Corfirmation Service. As such, this bit has no specific fieid-name as
‘ defined in the X.25/ PLP-1984.

4, The action lh’plled by these packets has mo relationship to the primitives of the OSI CONS.
However, the P(R) fleld is essertial to the operation of the X.25/ PLP-1984 In providing the Receipt
Confirmation Service. -

N EEEERERER

in addition, it Is also necessary for the foliowing optional user facliitles and CCiTT-Specified DTE
facilities to be used and/ or agreed to: -

a. optional user faciiities —

o Fast Select (facllity used),

o Fast Select Acceptance (facliity agreed to),

o Throughput Class Negotlation (facility agreed to and used), and
" e Transit Delay Selection And Indication (facility used); _

b. CCiTT-Specified DTE facilities —

: ‘e Called Address Extension (facllity used), ‘
‘ o Calling Address Bdension (facility used),
.o End-o-End Transit Delay Negotiation (tacility used),
¢ Expedited Data Negotiation (facility used), and
"o Mninum Throughput Class Negotiation (facility used).

" 5.2 General operation of the X.25/PLP-1984 For Supporting the 0S| CONS

The X.25/PLP-1984 can be used to support the OSI CONS when opsrating in a public or private
X.25 packet-switched nstwork environmert. R can also be in ervironments where the two end-systems
are connected by a dedicated path or by a clrcut-switched connection However, the meaning of the
Transit Deiay QOS parameter in these cases requires further study.

As shown In Figurs 2, the NS provider (more particuarly, the NL ertity In an end-system) must
provide a translation between :

a. the primitives and parameters of the OS! CONS; and

. . [ISO page 7]
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b. the packets and assoclated fields of the X.25/ PLP-1384.

END SYSTEM A

BSI DDxl22 85 MR 1b24bbY 009b4EY 7 HH

END SYSTEM B

NS - :
USERS (TL ENTITY) (TL ENTlTY>
: NETWORK SERVICE ~efm]
1" PRIMITIVES ~] ™
SERVICE
Y
(nL ENTPLQ‘ T n I (O Erm@
NS . N ~ )
PROVIDER . X.2% X.25 .
. PACKET PACKET .
LEVEL LEVEL
PROTOCOL PROTOCOL ‘
DTE/DXE
INTERFACE™
*THIS INTERFACE CONSISTS OF O OR MORE NETWORK LAYER
ENTITIES PROVIDING A NETWORK LAYER RELAY FUNCTION
FIGURE 2 OPERATION OF OSI CONNECTION-ORIENTED

NETWORK SERVICE AND X.25 PACKET LEVEL
PROTOCOL (41984)

Request and response primitives are translated into packets to be transmitted across the DTE/ DXE
interface by the NL entity. Received packsts, where appropriate, are translated by the NL entity into
indication and confirm primitives.

TEMP-NOTE: The Network Service Definition specifies valid sequences of primitives at a NC endpolrt
and valid parameter resporses a the called NC endpoint to Receipt Confirmation
negotiation, Expedited Data negotiation, and QOS parameter negot'ation The necessity
for the NL ertity to police conmpliance and, if so, the N entity actions to be taken on non-
compliance need to be decided.

There is also a relationship betwesn some local mechanism used to identify a particular NC ard a
LC nurber used to idertify a particuar viual circut. This relationship is a local matter and s not
discussed here. )

This publication is a Draft for Development and is therefore not to be regarded as a British Standard. sQQQ&H‘nentS

[1SO page 8]
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‘ _ SECTION TWO: MAPPING THE OSI CONS TO/FROM THE X.25/PLP-1984

6.1 Primitive/Parameters and Packet/Field Relationships

Table 2 shows the relatiorships between the primitives/ parameters usad dllru the Connactlior
Establishmant Phase and the packets/ flelds associated with the Call Setup Procedures.

TABLE 2
CONS: X.25/PLP-1984 MAPPING

FORTHE CONNECTION ESTABLISHMENT PHASE

CONS X.25/ PLP-1984
PRIMITIVES: PACKETS:
. N-CONNECT request CALL REQUEST
N-CONNECT Indication INCOMING CALL
N-CONNECT resporee CALL ACCEPTED -
N-CONNECT confirm CALL CONNECTED
PARAMETERS: FIELDS (INCLUDING FACILITIES): i3
Called Address Called DTE Address Field
Called Address Extension Facliity
Caliing Address Calling DTE Address Fleid
, Calling Address Extension Facllity
Responding Address Called DTE Address Fleid -
~ Callad Address Extension Faclility
Receipt Corfirmation Selection General Formet identifier!
@ Expedited Data Selection Expedited Data Negotiation Facllity
QOS Parameter Set Throughput Clags Negotlation Facility?
Minimun Throughput Class Negotlation
Facllity
Transit Delay Selection And indication
Facllity
Endto-End Transit Delay Negotlation
Facliity :
NS-User-Data . Call and Called User Data Field
Fast Select Facllity®
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TABLE 2 (Continued)
CONS: X.25/PLP-1984 MAPPING . ‘
FORTHE CONNECTION ESTABLISHMENT PHASE
MOTES:

1. Bit 7 of octet 1 of the GFI In call setup packsts is used to negotiate the overall availabillty of the
D-bit In support of the Recsipt Corfirmation Service. As such, this bit has no specific flsld-rame
as defined In the X.25/ PLP-1984.

2. For proper operation, this optional user facility must also be agreed to for uss on the interface.
3. For proper operation, the Fast Select Acceptance Facility must also be agreed to on the interface.

6.2 Procedures
6.2.1 Primitive/ Packet Mapping

When an NL entity recelves an N-CONNECT request or an N-CONNECT resporse primitive from an
NS user, ft transmits a CALL REQUEST or a CALL ACCEPTED packst, respectively, across the o
DTE DXE Interface. .

Whan an NL entity recsives an INCOMING CALL or a CALL CONNECTED packet, it signals an N
CONNECT indication or an NNCONNECT confirm primitive, respsectively, to the NS user. ‘

8.2.2 Addresses

Local operation deiarmines the contents of the Address Fields and whether NSAP addresses, where
explicitly supplled, are mappad to/ from one of the faliowing in X.25/ PLP-1984 call satup packets:

a. the Address Flelds;
b. the Address Extension Facllities; or
c. both the Address Flelds and the Address Extersion Facllities.
6.2.3 Receipt Confirmation Selaction ' |

Bit 7 of octet 1 In the GFl of X.25/ PLP-1984 call setup packets s mapped to/ from the Racaipt
Confirmation Selection parameter of N-CONNECT primitives.

f the Recelpt Confirmation Selection parameter of the N-CONNECT request primitive indicates "use
of recelpt confirmation’’, then the NL ertity, if it can support the D-bit Procedure as defined in Clauses ’
8.2.3 and S.2.1, sets bit 7 of the GFl to 1 to Indicate use of receipt confmation during the Data
Trarsfer Phase. I 'ro usa of recelpt confirmation” is Indicated or the NL entity canrot support the D-bit
Procedure, then bit 7 I set 10 0.

When an NL entity receives an INCOMING CALL packet with bit 7 of the GFl set to 1 but it cannot
support the Dbit Procedurs, it indicates "no use of recelpt corfirmation” in the Recelpt Confirmation
Salection paramster of the N-CONNECT indicatlon primitive sigralled to the NS user. Qtherwise, if bit 7
of the GFl Is set to 1 (respectively, 0), then the NL ertity indicates ‘use (respectively, no use) ot receipt
confirmation” In the Recsipt Corfirmation Selection parameter of the N-CONNECT indication primitive
sigralled to the Called NS user.

When an NL ertity receives an N-CONNECT resporse primitive with the Recelpt Ceafirmation
Salection parameter Indicating 'use (respectively, no use) of recelpt confirmation”, it sets bit 7 of the
GF In the CALL ACCEPTED packet to 1 (respectively, 0).

[ISO page 10] .
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When an NL entity receives a CALL. CONNECTED packet with bit 7 of the GFl set 10 1 (respectively,
0), it indicates 'use (respectively, no use) of receipt corfirmation” in the Receipt Confirmation Selection
paramster of the N-CONNECT corfirm primitive signalled to the Calling PS user.

6.2.4 Expedted Dasta Selsction :

The Expedited Data Negotiation Facility of the X.25/ PLP-1984 is mepped 1o/ from the Bxpedited -
Data Selection paramster of NCONNECT primitives.

¥ the Bxpedited Data Selection parameter of the N-CONNECT request primitive indicates "use of
expedited data”, then the NL .ertity, if it can support the interrupt Procedure using 32-octet INTERRUPT
packets, encodes the Expedited Data Negotlation Facility to indicate use of expedited data during the -
Data Transfer Phase. If "o use of expedited data” Is indicated or the NL entity cannot support 32-octet
INTERRUPT packets, then the Expedited Data Negotiation Facility is encoded to Indicate no uss of
expedited data. .

When an NL entity receives an INCOMING CALL packet with the Expedited Data Negotiation Facility
indicating use of expedited data tut it cannot support 32-0ctet INTERAUPT packets, It indicates ™o use
of expedited data” in the Expedited Data Selection parameter of the N-CONNECT Indication primitive
signalled to the NS user. Otherwise, i the Bxpedited Data Selection Facility indicates use
(respectively, no use) of expedited data, then the NL. entity jndicates "use (respectively, no wse) of
expedited data” in the Expedited Data Selection parameter of the N-CONNECT Indication primitive

® sigralied to the Called NS wser. -

When an NL entity receives an N-CONNECT response primitive with the Expedited Data Selection
parameter Indicating "se (respectively, no use) of expedited data"”, t encodes the Expedited Data
Negotiation Facility in the CALL ACCEPTED packet to Indicate use (respectively, no use) of expedited
data. .

When an N entity receives a CALL CONNECTED packet with the Expedited Data Negotiation
Facllity Indicating use (respectively, no use) of expedited data, it indicates ‘use (respectively, no use)
of expedited data" in the Expedited Data Selecticn parameter of the N-CONNECT confirm primitive
sigralled to the Calling NS user.

6.2.5 QOS Parameter Set _
' 6.2.5.1 Throughout QOS Parameter = : .

The Throughput Class Negotiation Facility and the Mnimum Throughput Class Negotiation Faclllty of
the X.25/ PLP-1984 are mapped to/ from the Throughput QOS paramster of N-CONNECT primitives.

# an NL entity, when recelving an N-CONNECT request primitive, canot support’ the minimum-
acceptable throughput specified in the Throughput QOS parameter for either direction of data transfer,
" then it rejects the request. Otherwise, it encodes the target throughput value for both directions of data
. transfer in the Throughput Class Negotiation Facility and encodes the mirimum-acceptable throughput
vaius for both directions of data transfer in the Mnimum Throughput Class Nagotiation Facility. This
information Is transmitted across the DTE DXE interface in a CALL REQUEST packet.

TEMP-NOTE: Further study is needed to defins the operation of the protocol when no negotiation of
throughput s performed and defaiit values apply.

‘When receiving an INCOMING CALL packet, an NL entily compares the minimum-acceptable
throughput value specified In the Minimum Throughput Class Negotiation Faciiity for each direction of
data transfer to the available throughput valus specified in the Throughput Class Negotlation Facility. Hf,
for either direction, the available throughput vaiue is less than the minimum-acceptable value or if the
NL entity cannot support the minimum-acceptable value, then it clears the call (i.e., transmits a CLEAR
REQUEST packet) with the cause '"'DTE Originated” and the diagnostic- "Connection Rejection —
Requested Quality of Service Not Avallable (Transient Condition),” or "Comection Rejection —
Requested Quality of Service Not Avallable (Permanent Condition)” if it coud never support the
minimum-acceptable vaius. (These diagnostics have values 229 and 230, respectively.) Qtherwise, the
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NL eniity indicates, for both directions of data transfar, the minimum-acceptable throughput valus and
ihe avallable throughput value in the Throughput QOS parameter of the N-CONNECT Indication primitive
signalled to the Called NS ser. ‘

Wher. an NL ertity receives an N-CONNECT respense primitive, {t encodes the throughput values
selected by the NS user for both directions of data transfer, as specified In the Throughput QOS
paramater, in the Throughput Class Nagotlation Facility retumed in the CALL ACCEPTED packst.

When an NL entity receives a CALL CONNECTED packet, 1t indicates the throagrpm values for both
directions of data trarsfer, as specified in the Trroughput Class Negotiation Facility, in the "selected”
valuas of the Thvoughput QOS parameter sigralied to the Calling NS User.

6.2.5.2 Transit Delay QOS Parameter

The Transit Delay Selection And Indication Faciity and tha End4o-End Trarsit Delay Negotiation
Facliity of the X.25/ PLP-1884 are mapped to/ from the Trarsit Delay QOS parameter of N-CONNECT
primitives. '

. an NL ertity, when receiving an N-CONNECT request primitive, canmot support the maximum:
acceptable transit delay, f spacified In the Trarsit Delay QOS paramseter, than it rejects the request.
Otherwise, it specifies a transit delay value Inthe Transit Delay Selection And Indication Facility. 1 also
ercodes, In the End-o-End Transit Celay Negotiation Facliity, the curulative transit delay attributable to
the NS provider in the calling end-system (Le., the Network Layer ertity itselt and all lower-evel
snitles), Including the effects of the access line trarsmission rate. The NL entity also encodes the ‘
target transit delay, if specified, and the meximum-acceptable transit delay, if specified, in the End-to-
End Transit Delay Negotiation Faclity. This information is transmitted across the DTE/ DXE Interface in
a CALL REQUEST packet.

NOTE: The relationship of the value of the Transit Delay Selsction Ad Indication Facllity In a CALL
REQUEST packet to the desired or maximurm-acceptable trarsit delay specified in the N-
CONNECT request primitive is not constrained. The valua in the CALL HEQUEST packet only
providss a gudeline to the DCE for allocating resources; the final transit-delay value applicable
to the Virtual Call may be less than, equal to, or greater than the value in the CALL REQUEST
packet.

TEMP-NOTE: Further study is needed to define the operation of the protocol when no negotiation cf
transit delay is perfarmed and defaut values apply.

When recalving an INCOMING CALL packet, an NL entity computes the total transit delay for the NC
by summing the valuss of: )

a the Transit Delay Selection And Indication Facllity, it present;
b. the cumuative transit delay indicated inthe End4o-End Transit Delay Negetlaticn Facllity; and

c. the transit delay attributable to tha NS provider In the called end-system (1.6, the Network Layer .
ertity itself and all lower-eve! ertities), including the effects of the access line transmission rate.

ft this sum ls greater than the meximum-acceptable transit-delay value, then it clears the call (l.e.,
trarsmits a CLEAR REQUEST packet) with the cause "DTE Originated” and the dlagnostic "Connectlon
Rejection — Requested Quallty of Sarvice Not Avallable (Transient Condition),” or "Connection
Rejection — Requasted Quality of Service Not Avallable (Permanent Cordition)” if it could never support
the maximum-acceptable value. (These diagrostics have valuss 229 and 230, respectively.) Otherwise,
the NL entity Indicates the maximum-acceptable trarsit-delay valus and the avaliable transit-delay value -
in the Transit Delay QOS parameter of the N-CONNECT Indication primitive signalled to the Called NS
usar.

When an NL ertity receives an N-CONNECT resporse primitive, it encodes the trarsit-delay value
selected by the NS user, as specified in the Trarsit Delay QOS parametsr, In the cumuative delay cf
ihe End-to-End Transit Delay Nagotiation Facility retumad in the CALL ACCEPTED packet.
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TEMP-NOTE: The Network Sarvice Definttion specifies that the called NS user selects a valus for transit
delay between the “"avallable” QOS value and the "owest-acceptable” QOS value. Since
transit delay is the delay between NC endpoirts, the only valid "selected” value is the
"avallable” valua, Thus, there is no need for the "selected” valus of transit delay to be

indicated In the N-CONNECT response primitive as the NL ertity already knows the value,
This needs to be resoived.

When an NL entity recelves a CALL CONNECTED packet, it indicates the transit-delay valus, as
specified in the cumulative dsiay of the Endto-End Transit Delay Negotlation Facility, in the "selected”
values of the Transit Delay QOS parameter signalled to the Calling NS Usar.

6.2.6 NS-User-Data

The Call User Data Field of X.25/ PLP-1984 CALL REQUEST and INCOMING CALL packets and the
Called User Data Fleld of X.25/ PLP-1984 CALL ACCEPTED and CALL CONNECTED packets are used

to transfer the NS-User-Data between NS users. In addition, the Fast Select Faclity must be indicated
in the CALL REQUEST packst sert by the Calling NL ertity.

7.CONNECTION RELEASE PHASE

7.1 Primitive/Parameter and Packet/Field Relationships

Table 3 shows the relaticnships between the primitives/ parameters used during the Connection
Release Phase and the packets/ fields assoclated with the Call Clearing Procedurss.

TABLE 3

CONS: X.25/PLP-1984 MAPPING
FORTHE CONNECTION RELEASE PHASE

CONS X.25/ PLP-1984

PRIMITIVES: PACKETS:

N-DISCONNECT request CLEAR REQUEST
N-DISCONNECT Indication | CLEAR INDICATION, RESTART INDICATION',
CLEAR

PARAMETERS: FIELDS (INCLUDING FACILITIES):
Originator and Reason Cause Code and Diagnostic Code Fields®
NS-User-Data Clear User Data

Responding Address Calied DTE Address Fleld
Called Address Extension Facility
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TABLE 3 (Continued)
CONS: X.25/PLP-1984 MAPPING .
FQBIH_E_CQNNECTION RELEASE PHASE
MOTES:

1. Receipt of a RESTART INDICATION packet should be treated as recelpt of a CLEAR INDICATION
packet for every logical channel and then mepped to an N-DISCONNECT Indication primitive for
gvery active NC associated with the Packet Level Protocol being restarted. The Restarting Cause
Code and Diagnostic Code Fields are then treated In the same manner as the Clearing Cause

. Code and Diagnostic Code Flelds.

Ses Clause 7.2.1, Paragraph 2

3. The combination of Cause Code and Diagnostic Code Flelds is mapped to/ from the combination of
Originator and Reason parameters.

7.2 Procedures - .
7.2.1 Primitive/ Packet Mepping

When an NL entity recelves an N-DISCONNECT request primitive from an NS user, it ‘ransmits a
CLEAR REQUEST packet across the DTE DXE Interface. ¥, however, the NL entily had previously
trarsmitted a CLEAR REQUEST packet ard signalled an N-DISCONNECT Indication primitive to the NS
user (because of a protocol ermor; see below), then it does not transmit another C.EAR REQUEST
packet. :

if an NL entity detects an emor in the operation of the X225/ PLP-1984 for which Ilts action is to clear
the VC (e.g., a format error in an INCOMING CALL packet or a timeout condition), then it transmits a
CLEAR REQUEST packet across the DTE DXE interface. If the virtual circult Is associated with an NC,
then it also signals an N-DISCONNECT indication primitive to the NS user.

When an NL ertity receives a CLEAR INDICATION packet (or a RESTART INDICATION packet), it
signals an N-DISCONNECT Indication primitive 1o the NS user. 1 also transmits a CLEAR
CONFIRMATION packet (or a RESTART CONFIRMATION packet) across the DTE DXE Irterface. f,
however, the NL entity had previously transmitted a CLEAR REQUEST packet for the NC (l.e., a clear
collision), then it does not signal an N-DISCONNECT Indication primitive to the NS user nor transmit a
CLEAR CONFIRMATION packet. .

{ either NL entity wishes to discomnect an NG, 1t signals an N-DISCONNECT Indicatlon primitive to fts o
NS wser and transmits a CLEAR REQUEST packet across the OTE/ DXE interface. #, however, the NL
entity In the calling DTE canmot, for example, support the QOS paramsters specified in an N-CONNECT
request primitive or doss not have an LC avallable to set up a VG, then it signals an N-DISCONNECT
indication primitive to the Calling NS user but does not tranemit a CLEAR REQUEST packet across the
OTE DXE interface.

7.2.2 Originator/ Reason

The combination of Originator and Reason parameters of the N-DISCONNECT primitives is mapped
to/ from the combination of Clearing Cause Code (or Restarting Cause Code) and the Diagnostic Code
Fields. .

The combination of the cause code 'DTE Originated” (coded as all zaros) with a diagnostic in the
set 241, 242, and 244-248 correspords 1o an Originatorparameter valus of "NS User.” In this cass,
there I8 a one-to-ona relationship between the values of the Reason parameter and these dlagnostic
codes.
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The cause code 'DTE Originated” (coded as all zeros) used In combination with diagnostic codes
other than those listed above, as well as ary other cause codes, correspords to an Originator-
parameter valus of "NS Provider.” In the case of the cause code "UTE Originated,” there is a one-to-
ore relationship between the values of Reason parameter and d!agrnstlc codes 225-232. in other
cases, the Reason parameter depends ore

a. the cause and/ or dlagnostic codes; and
b. whether the NC is in the Cornection Establishment Phase or the Data Transfer Phase.

The value for the Reason parameter Is derived as follows:

a. “discomnsction — permanent condition™ when the NCis In the Data Trarster Phase and ary of the
following applies:

e cause codes 'Out Of Order,” "Remdte Procedure Eror,” or "RPOA Out Of Order;”
o dlagrostic code 122;

b. “discomection — transient conditlon" when the NC is In the Data Transter Phase and any of the
following eppiles:

e cause codes 'Local Procedure Eror” or "Network Congestion;”
‘ o diagnostic codes 113 or 115;
o cause code 'DTE Originated™ with diagnostic codes 162 or 163;-

¢. "commection rejection — NSAP address urknown (permanert condition)” when the NC is in the
Connection Establishment Phase and any of the following applies:

e cause codes ‘Not Obtainable” or "Ship Absent;”

d. "connection rejection — reason uspecmed/ permanent condition” when the NC Is in the
Oonmctlon Establishment Phase and any of the following applies:

ocausa codes "Access Barred,” 'Fast Select Acceptance Not Subscribed,” "Incompatible
Destination" "Invalid Faclility Request,” "Out Of Order,”-"Rencte Procedure Enor." ‘Reverse
Charging Acceptance Not Subscribed,” or "RPOA Out Ot Order;”

o diagnostic codes 121 or 122;
e cause code "DTE Originated” with diagrostic code 164

e. "conmnaction rejection — reason urspecified/ transient condition™ when the NC Is in the Conmc°lon
Establishment Phase and ary of the following applies:

o - o cause codés "Local Procedure Error,” Netwark Congeetion” or Nuber Eusy:”
o dagrostic codes 112-120;
e cause code "DTE Originated” vdth a diagmstlc code other than thosa isted above.
7.2.3 As-Usar-Deta

The Clear User Data Fleld of X.25/ PLP-1984 CLEAR FEQUEST arn CLEAR INUCATlQ‘l packets is
used to transfer the NS-User-Data between hs users.

7.2.4 Respondng Address

Local operation dstermines the contents of the Called Address Fleld and whether the respondirg

NSAP address, where explicitly supplied, is mapped to/ from one of the following In X.25/ PLP-1984 call
clearing packets:

a the Address Fields;

‘ ) [1ISO page 15]
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b. the Address Extersion Facililies; or
¢. both the Address Flekis and the Address Extension Facilities, . .

8. DATA TRANSFER PHASE —DATA TRANSFER SERVICE

8.1 Primitive/Parameter and Packet/Field Relatioinships

Table 4 shows the relationships between the primitives/ parameters used for the Data Transter
Service and the packets/ fields associated with the Data Transfer Procedures.

TABLE 4

CONS: X.25/PLP-1984 MAPPING
FORTHE DATA TRANSFER SERVICE

CONS X.25/ PLP-1984

PRIMITIVES: PACKETS: ; ‘
N-DATA request DATA

N-DATA indication DATA

PARAMETERS: FIELDS:

NS-User-Data User Data, M-bit
Confirmation Request | D-bit

L2 B BN BN BN B BN N AN J

8.2 Procedures

8.2.1 Primitive/ Packet Mapping

When an NL entity recalves an N-DATA request primitive from an NS user, it transmits a sequence of
ore or more DATA packets, known as an M-bit Sequence (MBS), across the DTE/ DXE interface. The .
nurber of DATA packsts needed in an MBS depends on the amount of NS-User-Data and on the

meximum packet size permited on the DTE DXE interface. All DATA packsts but the last one of an

MBS cortain the maximum nurber of octets, have thelr M-bit set to 1, and have their D-bit set to 0,

The last DATA packet has its M-bit set to 0. The D-bit setting of the last DATA packet is dependent on

the Confirmation Request paramster (see Clause 8.2.3 below).

When an NL entity receives an MBS, it signals an N-DATA Indication primitive to the NS user.
8.2.2 NS-User-Dats

The User Data Flelds of X.25/ PLP-1984 DATA packets are used to transfer NS-User-Data betwesn
NS users.

8.2.3 Confirmation ReGuest

The D-bit of the last DATA packet In an MBS Is mapped to/from the Confirmaticn Request
parameter.
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¥ an N-DATA request primitive indicates In the Confirmation Request parameter that confirmation of
receipt Is requested (respectively, not requasted), then the D-bit of the last DATA packet in an MBS Is
set to 1 (respectively, 0). The NL entity uses a locally-defined mechanism to assoclate N-DATA request
primitives with DATA packet sequence rumbers to be able to retum the comresponding N-DATA
ACKNOWLEDGE indication primitive to the NS user (see Clauss 9.2.1). -

When an NL ertity signals an N-DATA Indication primitive to the NS user, it Indicates in the
Confirmation Requast parameter that confirmation of receipt is requested (respectively, not requested) it
. the D-bit of the last DATA packet in an MBS Is set to 1 (respectively, 0). When the last DATA packet In
an MBS has its Dbit set to 1, the NL entity may not trarsnit a P(R) corresponding to that DATA packet
across the DTE DXE interface urtil it recelves an N-DATA ACKNOWLEDGE request primitive from its NS
user (see Clause 9). Tha NL ertity uses a locally-defined mechanism to associate N-DATA indication
primitives and subsequertly-returned N-DATA ACKNOWLEDGE request primitives with DATA packet
sequence nurbers. -

9. DATA TRANSFER PHASE — RECEIPT CONFIRMATION SERVICE
9.1 Primitive and Packet/Field Relationships

There Is no distinct X.25/ PLP-1984 packet associated with tfn N-DATA ACKNOWLEDGE request
and N-DATA ACKNOWLEDGE indication primitives. The P(R) fisld of DATA, RECEVE READY, RECENVE
NOT READY, and REJECT (it agreed o) packets is used 1o support the Receipt Corfirmation Service.

. 9.2 Procedures
. 9.2.1 Primitive/ Packet Mapping

When an NL entity receives an N-DATA ACKNOWLEDGE requast primitive from an NS user, it uses
its locally-defined mechanism mertioned In Clause 8.2.3 for assoclating N-DATA ACKNOWLEDGE
raquest primitives with DATA packet sequence rumbers to determine a P(R) to be transferred in the
appropriate packet across the OTE DXE interface. (Note that such acknowledgemants must be issued
in the same order that the coresponding N-DATA indications were issued.) :

When an NL entity receives a P(R), it uses its locally-defined mechanism mentioned In Clause 8.2.3
for associating N-DATA request primitives with DATA packet sequence rumbers to determine whether
the P(R) Is inclusive of a DATA packet that hed had its Dbit set to 1. If such an assoclation is made,
then the NL ertity signals an N-DATA ACKNOWLEDGE Indication primitive to the NS user.

-10. DATATRANSFER PHASE —EXPEDITED DATA TRANSFER SERVICE

10.1 Primitive/ Parameter and Packet/Field Relétionships

Table 5 shows the relationships betwoen the primitives/ paramsters wsed for the Expedited Data
Transfer Service and the packets/ fields assoclated with the interrupt Transfer Procedures.

102 Procédures
10.2.1 Primitive/ Packet Mapping :

When an NL entity receives an NEXPEDITED DATA request primitive from an NS user, it transmits an
INTERRUPT packet across the DTE/ DXE intertace. :

NOTE: A NL entity may not transmit a second INTERRUPT packet before an outstanding INTERRUPT
: packet has been confirmed by an INTERRUPT CONFIRMATION packet.

When an NL entity receives an INTERRUPT packet, it signals an N-EXPEDITED DATA Indication
primitive to the NS user. 1t also transmits an INTERRUPT CONFIRMATION packet across the DTE/ DXE
interface.

[1SO page 17]
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TABLES

CONS: X.25/PLP-1984 MAPPING
FOR THE EXPEDITED DATA TRANSFER SERVICE

CONS | X25/ PLP-1984

PRIMITIVES: PACKETS:

N-EXPEDITED DATA request INTERRUPT
N-EXPEDITED DATA indication | INTERRUPT

PARAMETERS: FIELDS:

NS-User Data Interrupt User Data

T " " R TN D OSSN .

10.2.2 NS-User-Data

. The Interrupt User Data Fisld of X.25/ PLP-1984 INTERRUPT packets Is used o transfer NS-User-
Cata between NS users. C

11. DATA TRANSFER PHASE —RESET SERVICE
11.1 Primitive/Parameter and Packet/Field Relationships

Table 6 shows the relationships between the primitives/ parameters used for the Reset Service and
the packsts/ fields assaclated with the Reset Procedures.

11.2 Procedures
11.2.1 Primitive/ Packet Mapping

When an NL entity receives an N-RESET request primitive from an NS user, it transmits a RESET ,
REQUEST packet across the DTE/ DXE Interface and signels an N-RESET confirm primitive to the NS .
user. When an NL entity signals the N-RESET confirm primitive, it indicates that it Is willing to accept
subsequert data, expedited data, and corfirmations of recsipt recelved from the NS user for
trarsmission upon completion of the X.25/ PLP-1984 reset procedure.

f an NL ertity detects an error in the operation of the X.25/ PLP-1984 for which its action |s to reset
the virtual circut (e.g., a sequence error or a timeout condition), then it transmits a RESET REQUEST
packet across the DTE/ DXE interface and signals an N-RESET Indication primitive to the NS user.

When an NL entity receives a RESET INDICATION packet, ft signals an N-RESET Indication primitive
to the NS user.

~ When an N-RESET resporss primitive Is received from the NS user, the N entity must be willing to
accept subsequent data, expedited data, and confirvations of receipt received from the NS user for
transmission upon completion of the X.25/ PLP-1984 reset procedure.

During the reset process, the following actions are taken by the NL ertity with respect to the
operation of the X.25/ PLP-1984:

[1SO page 18] : ‘
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TABLE 6

CONS: X.25/PLP-1984 MAPPING
FOR THE RESET SERVICE

CONS X.25/ PLP-1984
PRIMITIVES: PACKETS:
N-RESET request RESET REQUEST

N-RESET irdication RESET INDICATION, RESET REQUEST!
N-RESET response none
N-RESET confirm none

PARAMETERS: FIELDS:

Originator and Reason | Cause Cods and Diagrostic Code Fleids?

1, See Clause 11.2.1, Paragraph 2.

2. The combimation of Cause Code and Dlagnostic Cods Felds is mapped to/ from the
combination of Originator and Reason paramstors.

LR B BN BN BN BN BN BN AN )

a. For DATA packets:

o those awalting transmission may either be traremitted prior to transmitting a reset packet o
are flushed from the q.ntsvot DATA packets awalting transmission,

o those remaining In the transmit window when the reset procedure is completed are flushed, and

o those that have been recelved prior to receiving a reset packet but which do not constitute an
ertire MBS are fiushed from the 'MBS reassenbly area").

b. The lower window edge for each direction of data transmission is set to 0 and subsequertly
transmitted DATA packets are numberad starting from 0.

c Any busy condition that had existed prior to the reset is considered not to exist any longer.
Ary outstanding INTERRUPT packet remains unconfirmed.

e. All timer ard retransmission paramsters relating to data and interrupt transfer are set back to their
initial valus, -

- No action is required with respect to the provision of the Network Service by a NL. entity when it
receives a RESET CONFIRMATION packet or a RESET INDICATION packet in resporse to a RESET
REQUEST packet (l.e., a reset collision). However, it must then be capable of receiving subssquent
DATA and INTERRUPT packets and P(R) information

11.2.2 Originator! Reason

The combination of Originator and Reason parameters of the N-RESET primitives is mapped to/ from
the comrbination of Resetting Cause Code and Diagnostic Code Fields.

p -

[1SO page 19]
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The combination of the cause code "DTE Originated” (coded as all 20ros) with the dlagnostic 'Reset
— Resyrchronization’ (diagnostic code 250) correspords to an Originator-parameter value of ‘NS User” .
and a Reason-pararmeter value idertical 1o the diagnostic.

All other combinations of cause and diagnostic codes correspond 10 an Orginator-parameter value
of 'NS Provider.” The value of the Reason parameter is derived as follows:

~ a "congestion” if any of the following applies:
e cause code '‘Network Corgestiorg”
o cause code 'DTE Originated” and diagnostic 234;
b. “reason unspecified” for any other combination of cause and dlagnostic codes,

[ISO page 20] ‘
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ANNEX A
X, 25 (1988) NETWORK CONVERGENCE FROTOCOL

This annex forms an integral part of this Standard and is subject
to periodic review.

CONTENTS
a. INTRODUCTIO& |
1. SCOPE AND FIELD OF AFPLICATION
2, REFERENCES
SECTION ONE. GENERAL
3. DEFINITIONS

4, ABEBREVIATIONS

5. OVERVIEW OF THE FROTOCOL ;

S.1 " Service Frovided by the Network Layer
5.2 Service Assumed from the X, 2% Subnetwork
9.3 Functions Frovided by the Frotocol

SECTION TWO. FROTOCOL SFECIFICATION

. PROTOCOL -MECHANISMS _
Connection Establishment Fhase .
Connection Release Phase

Data Transfer Fhase

Connection Control

Quality of Service

X, 25 Facilities

Networlk Relaying

Timers .
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. FROTOCOL DESCRIFTION
State/Event Transitions
Encoding Principles .
Parameter Type Encoding
Parameter Descriptions

BN~

. PROTOCOL ENCODING IN X, 25 PACKETS

Call Request and Imcoming Call

Call Accepted and Call Connected

Clear Request and Clear Indication

‘DTE and DCE Data

Reset Request and Reset Indication

Reset Confirmation

Alternative Connection Establishment Fackets
Alternative Disconnect Frocedure Faclkets
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AFFENDIX A REASON CODES

AFFENDIX E STATE DIAGRAM AND STATE/EVENT TABLE
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a, INTRODUCTION

The 1984 wversiocn of CCITT RecomMmendation X.2% contains
adequate mechanisms to egnable the provision of the IS0
Connection-0Oriented Netwark Service over X. 29 subnetworks, Untal
suych time as all public and private packet—-switched X, 2% data
networks conform to the 1984 version, and all existing X. 25 DTEs
are upgraded, there is a need for a method of providing the
Connection-0Oriented Networl Service over the X, 25 (1984)
subnetwork access protacol.

This annex specifies a procedure that supplies the
Connection—-0Oriented Network Service, principally by the use of
convergence protocol parameters conveyed within X. 2% user data
fields. The parameter encodings have been aligned to the
facility codes of X, 25-(1984),

This procedure is intended to form part of a migration
strategy towards the use of + 25 (1984) in both networks and

DTEs. ‘

1. SCOFE AND FIELD OF APFLICATION

1.1 Scope Of This Annex

This annex specifies a subnetwork dependent convergence
protocol to offer the IS0 Connection-Oriented Network Service
over an X, 23 subnetwork sarvice, The convergence protocol is
applicable in the following cases -

-~ When the X.25 service does not support the full Network
Service (that is when the X. 25 service conforms to the 1980
raecommendation or earlier),

-~ When the resulting service for a concatenation of X, 2% ‘
subnetworks only conforms to the 1988 recommendations, even
when one or more of the subnetworks conform to later X.223
recommendations.

- When the X. 25 subnetwork conforms to a CCITT recommendation
later than 1980, but when the calling or called DTE only
implements the 1988 recommendation,

There are two major elements of this specification firstly
additional parameters carried as data within existing X.23
packets to provide facilities needed for provision of the 180
Network Searvice ; saecondly procedures specifying the use of the
X. 25 packets, and the existing and new parameters, to provide the
IS0 Network Service, :

(IS0 page 22] : ' ' .
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