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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1 (Helsinki, March 1-12, 1993).

ITU-T Recommendation X.445 was prepared by ITU-T Study Group 7 (1993-1996) and was approved under the WTSC
Resolution No. 1 procedure on the 10th of April 1995.

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

© ITU 1996

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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SUMMARY

This Recommendation specifies the protocols to be used to provide OSI connection mode network service to
applications entities such as MHS entities (e.g. UA, MTA, MS) when communicating in an asynchronous environment
(i.e. start/stop transmissions) over a telephone network.

The communication can be directly over a telephone network connection, or over a telephone network connection to a
PSDN through a PAD, or over a telephone network connection to a PSDN using the packet mode.
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INTRODUCTION

This Recommendation establishes the rules for asynchronous OSI communications over the telephone network.

This Recommendation is applicable in MHS (and other) environments requiring optimization of data link and network
layer protocols for reliable asynchronous communication over the telephone network.

These environments include:
— communications over direct telephone network connection;
—~ communications over a telephone network connection to a PSDN through a PAD;

—  communications over a telephone network connection to a PSDN using the packet mode.
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Recommendation X.445

ASYNCHRONOUS PROTOCOL SPECIFICATION -
PROVISION OF OSI CONNECTION MODE NETWORK SERVICE OVER THE
TELEPHONE NETWORK

(Geneva, 1995)

1 Scope

This Recommendation is applicable in MHS (and other) environments requiring optimization of data link and network
layer protocols for reliable asynchronous communication over the telephone network.

These environments include:
— communications over direct telephone network connection;
-~ communications over a telephone network connection to a PSDN through a PAD;

~  communications over a telephone network connection to a PSDN using the packet mode.

NOTE - For simplicity, the termm MHS is used throughout this Recommendation to represent any application environment.
For example, other applications environments may include the OSI Directory, etc.

2 References

The following Recommendations and other references contain provisions which, through reference in this text, constitute
provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations
and other references are subject to revision: all users of this Recommendation are therefore encouraged to investigate the
possibility of applying the most recent edition of the Recommendations and other references listed below. A list of
currently valid ITU-T Recommendations is regularly published.

—  CCITT Recommendation V.42 (1988), Error-correcting procedures for DCEs using asynchronous-to-
synchronous conversion.

— ITU-T Recommendation X.3 (1993), Packet Assembly/Disassembly facility (PAD) in a public data
network.

— ITU-T Recommendation X.25 (1993), Interface between Data Terminal Equipment (DTE) and Data
Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public
data networks by dedicated circuit.

—  ITU-T Recommendation X.28 (1993), DTE/DCE interface for a start-stop mode data terminal equipment
accessing the Packet Assembly/Disassembly facility (PAD) in a public data network situated in the same
country.

~  ITU-T Recommendation X.29 (1993), Procedures for the exchange of control information and user data
between a Packet Assembly/Disassembly (PAD) facility and a packet mode DTE or another PAD.

— ITU-T Recommendation X.32 (1993), Interface between Data Terminal Equipment (DTE) and Data
Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and accessing a packet
switched public data network through a public switched telephone network or an integrated services
digital network or a circuit switched public data network.

~  ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology — Open Systems
Interconnection — Basic Reference Model: The Basic Model.

~  ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open Systems
Interconnection — Conventions for the definition of OSI services.

—  CCITT Recommendation X.213 (1992) | ISO/IEC 8348:1993, Information technology — Open Systems
Interconnection — Network service definition.
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—  ITU-T Recommendation X.223 (1993), Use of X.25 to provide the OSI connection-mode network service
for ITU-T applications.

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

—  CCITT Recommendation F.400/X.400 (1992), Message handling services: Message handling system and
service overview.,

ISO/MEC 10021-1:1990, Information technology — Text Communication ~ Message-Oriented Text
Interchange Systems (MOTIS) ~ Part 1: System and Service Overview plus Technical Corrigendum 1
(1991), Technical Corrigendum 2 (1991), Technical Corrigendum 3 (1992), and Technical Corrigen-
dum 4 (1992).

—  CCITT Recommendation X.419 (1992), Message handling systems — Protocol specifications.

ISO/IEC 10021-6:1990, Information technology — Text Communication — Message-Oriented Text
Interchange Systems (MOTIS) ~ Part 6. Protocol specifications plus Technical Corrigendum 1 (1991),
Technical Corrigendum 2 (1991), Technical Corrigendum 3 (1992), and Technical Corrigen-
dum 4 (1992).

— ITU-T Recommendation X.500 (1993) | ISO/IEC 9594-1:1994, Information technology — Open Systems
Interconnection — The Directory: Overview of concepts, models and services.

—  CCITT Recommendation X.614 (1992) | ISO/IEC 10732:1993, Information technology — Use of the X.25
packet layer protocol to provide the OSI connection-mode network service over the telephone network.

— ISO/IEC 3309:1993, Information technology ~ Telecommunications and information exchange berween
systems — High-level data link control (HDLC) procedures — Frame structure.

~ ISO 7776:1986, Information processing systems — Datacommunications — High-level data link control
procedures — Description of the X.25 LAPB-compatible DTE data link procedures.

— ISO/IEC 7809:1993, Information technology — Telecommunications and information exchange between
systems — High-level Data Link Control (HDLC) procedures — Classes of procedures.

—  ISO/IEC 8208:1990, Information technology — Data communications — X.25 Packet Layer Protocol for
Data Terminal Equipment.

- ISO/MEC ISP 10609-9:1992, Information technology — International Standardized Profiles TB, TC, TD
and TE — Connection-mode Transport Service over connection-mode Network Service — Part 9:
Subnetwork-type dependent requirements for Network Layer, Data Link Layer, and Physical Layer
concerning permanent access to a packet switched data network using virtual calls.

—  ISO/EC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.

- ISOMEC 4335:1993, Information technology — Telecommunications and information exchange between
systems — High-level Data Link Control (HDLC) procedures — Elements of procedures.

3 Definitions

For the purposes of this Recommendation, the following definitions apply.

3.1 Reference model definitions

This Recommendation makes use of the following terms defined in ITU-T Rec. X.200 | ISO/TEC 7498-1:
a) Network connection;
b) Network layer;

¢) Network service.
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3.2 Service conventions definitions

This Recommendation makes use of the following terms defined in ITU-T Rec. X.210 | ISO/IEC 10731:
a) Network service provider;

b) Network service user.

33 Network service definitions
This Recommendation makes use of the following terms defined in CCITT Rec. X.213 | ISO/IEC 8348:
a) N-CONNECT request;
b) N-CONNECT indication;
¢) N-CONNECT response;
d) N-CONNECT confirm;
e) N-DISCONNECT indication;
f) N-DISCONNECT request;
g) N-DATA request;
h) N-DATA indication.

34 X.25 definitions

This Recommendation makes use of the following concepts as developed in Recommendation X.25:
a) Virtual circuit;
b) Virtual call;
¢) Data circuit-terminating equipment;

d) Data terminal equipment.

35 APS definitions
This Recommendation makes use of the following terms and definitions:

351 APS layer 1. Provides the same functionality as OSI Layer 1 (Physical Layer). In the case of PAD
configuration defined in 5.1, it includes the functions and protocols defined in Recommendations X.3, X.28, and X.29.

3.5.2 APS layer 2: Provides the same functionality as OSI Layer 2 (Data Link Layer).
3.5.3 APS layer 3: Provides the same functionality as OSI Layer 3 (Network Layer).
354 end system: A client or a server system as defined in clause 5.

3.5.5 underlying connection: An APS layer 1 connection established by the client system and it comprises the
telephone network connection and, if in PAD configuration, the PAD virtual call.

4 Abbreviations

For the purposes of this Recommendation, the following abbreviations apply.

4.1 Reference model abbreviations
0OSI Open Systems Interconnection
4.2 Network layer abbreviations

CONS  Connection-mode Network Service
NPDU Network Protocol Data Unit
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NSAP Network Service Access Point
NSDU Network Service Data Unit
QOS Quality of Service

4.3 X.25 abbreviations
DCE Data Circuit-terminating Equipment
DTE Data Terminal Equipment
ICRD Inter-network Call Redirection and Deflection
NPI Numbering Plan Identification
TOA  Type of Address
PLP Packet Layer Protocol

4.4 Data link layer abbreviations
DISC  Disconnect (frame)
DL Data Link
DM Disconnect Mode
FCS Frame Check Sequence
LAPB Link Access Protocol Balanced
LAPM Link Access Protocol for Modems
SABM Set Asynchronous Balanced Mode
SABME Set Asynchronous Balanced Mode Extended
SLP Single Link Procedures

Ul Unnumbered Information (frame)

4.5 Other abbreviations
APS Asynchronous Protocol Specification
CR Carriage Return
DLE Data Link Escape
MS Message Store
MTA  Message Transfer Agent
PAD Packet Assembly/Disassembly
PDU Protocol Data Unit
PSDN  Packet Switched Data Network
ROA  Recognized Operating Agency
UA User Agent
UART Universal Asynchronous Receiver-Transceiver
XOFF Device Off
XON  Device On
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5 Overview

This Recommendation defines protocol mappings to the OSI network service and protocol exchanges between an
initiator of a connection called the client and a responder called the server. In MHS environment, the client is any MHS
entity that initiates a connection like for instance, a remote User Agent (UA) or a Message Transfer Agent (MTA); the
server is any MHS entity that responds to a connection like for instance, a Message Store (MS), or an MTA. The
principle protocol exchanges used are called the APS Network Protocol and the APS Data Link Protocol defined
in 8.1 and 7.3 respectively.

This clause illustrates a set of possible client-server configurations that exemplify the interactions in an asynchronous
communication environment.

5.1 Configurations

Three configurations for client-server asynchronous communications are considered in this Recommendation as shown
in Figure 1:

a) The Point-to-Point configuration where the client establishes a connection directly with the server using
the telephone network .

b) The PAD configuration where the client establishes a connection with the server over a telephone
network connection to a PSDN via a PAD.

¢} The Direct Network configuration where the client establishes a connection with the server over a
telephone network connection to a PSDN using the packet mode.

NOTE - In b) and c¢) configurations the server is connected to the PSDN in the packet mode.

Point-to-Point contiguration
. Telephone
Client network Server
PAD configuration
. Telephone
Client network Server
T0720030-94/d01
Direct Network configuration
FIGURE 1/X.445
Client-server configurations
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