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* International Standard“JISO/IEC 9066-2 was prepared by Joint Tg

Foreword

ISO (the International Organization for Standardization) and (EC’ {the Intermational

Electrotechnical Commission) together form a system for worldwide standardiz
a whole. National bodies that are members of 1SO or IECpatticipate in the d
ment of International Standards through technical committees established
respective organization to deal with particular fields of technical activity. 1SO

btion as
levelop-
by the
aind 1EC

technical committees collaborate in fields of mutual interest. Other interfational

organizations, governmental and non-governmental, in liaison with 1SO and IB
take part in the work.

In the field of information technology, 4SO and IEC have established a joint te
committee, ISO/IEC JTC 1. Draft{International Standards adopted by th
technical committee are circulated\to national bodies for approval before their
tance as International Standards:They are approved in accordance with proced
quiring at least 75 % approval by the national bodies voting.

Committee ISO/IEC JFC 1, /nformation technology.
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rt of [SO/IEC 9066 specifies the protocol for the services provided by an
tion-service-element - the Reliable Transfer Service Element (RTSE) -
ide for the Reliable Transfer of application protocol data units (APDUs)
bn open systems. This part of ISO/IEC 9066 is one of a set of
national Standards specifying the protocols for sets of
tion-service-elements commonly used by a number of applications.

Reliablle Transfer provides an application-independent mechanism to recover

from ¢
retran

This
Recom

ommunication and end-system failure minimizing thecamount of
Smission.

part of ISO/IEC 9066 is technically aligned”with CCITT
mendation X.228.
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INTERNATIONAL STANDARD

ISO /IEC 9066-2: 1989 (E)

Information processing systems -Text Communication -

Reliable Transfer - Part 2:
Protocol specification

1 Scope

This part of ISO/IEC 9066 specifies the protocol
(abstract syntax) and procedures for the Reliable
Trgnsfer Service Element services (ISO/IEC 9066-
1). [The RTSE services are provided in conjunction
with the Association Control Service Element
(ACSE) services (ISO 8649) and the ACSE
prdtocol (ISO 8650), and the presentation-service
(ISP 8822).

The RTSE procedures are defined in terms of

a) the interactions between peer RTSE
protocol machines through the use of
ACSE and the presentation-service;

b) the interactions between the RTSE
protocol machine and its service-user.

Thjs part of ISO/IEC 9066 specifies conformance
requirements for systems implementing-these
prdcedures.

2 Normative references

The following standards conptain provisions which,
through reference in-this text, constitute
prdvisions of this parnt of ISO/IEC 9066. At the
tinte of publication; the editions were valid. All
Stqndards are subject to revision, and parties to
agteement bagéd on this part of ISO/IEC 9066 are
enfouraged™to investigate the possibility of
applying the most recent editions of the standards
listed below. Members of ISO and IEC maintain
Relgisters of currently valid International

ISO 8649: 1988, Information processing'systems -
Open Systems Interconnection - Service definition
for the Association Control ServiceElement.

ISO 8650: 1988, Information-processing systems -
Open Systems Intercownection - Prptocol
specification for the Asso¢iation Control $ervice
Element.

ISO 8822: 1988, Information processing sy$tems -
Open Systems. Interconnection - Connlection
oriented presentation service definition.

ISO 8824: 1987, Information processing systems -
Open>Systems Interconnection - Specification of
Abstract Syntax Notation One (ASN.1).

ISO 8825: 1987, Information processing syjtems -
Open Systems Interconnection - Specificagion of
basic encoding rules for Abstract Syntax Nptation
One(ASN.1).

ISO/IEC 9066-1: 1989, Information prodessing
systems - Text communication - Reliable Transfer
-Part 1: Model and service definition.

ISO/TEC 9072-1: 1989, Information prodessing
systems - Text Communication - Remote
Operations - Part 1: Model, notation and |service
definition.

3 Definitions

3.1 Reference model definitions

This part of [SO/IEC 9066 is based on the concepts

Standards.

ISO 7498: 1984, Information processing systems -
Open Systems Interconnection - Basic Reference
Model.

ISO/TR 8509: 1987, Information processing
systems - Open Systems Interconnection - Service
Conventions.

developed in ISO 7498 and makes use of the
following terms defined in it:

a) Application Layer;
b) application-process;
¢) application-entity;

d) application-service-element;
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e)  application-protocol-data-unit;

f)  application-protocol-control-information;
g) presentation-service;

h) presentation-connection;

i)  session-service;

j)  session-connection;

3.5 RTSE service definitions

This part of ISO/IEC 9066 makes use of the
following terms defined in ISO/IEC 9066-1:

a) association-initiating-application-entity;
association-initiator;

b) association-responding-application-entity;
association-responder;

k) [|user-element;
1) [two-way-alternate interaction; and

m) [transfer syntax.

3.2 Service conventions definitions

This part of ISO/IEC 9066 makes use of the
following terms defined in ISO/TR 8509:

a) |[service-provider;

b) [service-user;

¢) |confirmed service;

d) |non-confirmed service;

e) |provider-initiated service;
f)  |primitive;

g) [request (primitive);

h) [indieation (primitive);

i) |response (primitive); and

) |confirm (primitive).

3.3 Presentation service definitions

This part of ISO/IEC 9066 makes use of the
following terms defined in ISO.8822:

a) |abstract syntax;
b) |abstract syntax name;
¢) |presentatiomcontext; and

d) |defaultcontext.

3.4 Association control definitions

¢} sending-application-entity, sender;

d) receiving-application-entity; receiver;

e) requestor;

f) acceptor;

g) Reliable Transfer Service Element;

h) RTSE-user;

i) RTSE-provider;

j) ACSE-provider;

k) monologuednteraction;

1) syntax<matching-services;

m) Reliable Transfer;

n) . X:410-1984 mode; and

0) normal mode.

3.6 Reliable Transfer
specification definitions

For the purpose of this part of ISO/IEC 9066 the
following definitions apply:

protocpl

3.6.1 reliable-transfer-protocol-machinle:
The protocol machine for the Reliable Transfer
Service Element specified in this part of ISO/IEC
9066.

3.6.2 requesting-reliable-transfer-protocol-
machine: The reliable-transfer-protocol-machipe
whose RTSE-user is the requestor of a particular
Reliable Transfer Service Element service.

3.6.3

This part of ISO/IEC 9066 makes use of the
following terms defined in ISO 8649:

a) application-association; association;
b) application context;
¢) Association Control Service Element; and

d) X.410-1984 mode.

machine: The reliable-transfer-protocol-machine
whose RTSE-user is the acceptor for a particular
Reliable Transfer Service Element service.

3.6.4 sending-reliable-transfer-protocol-
machine: The reliable-transfer-protocol-machine
whose RTSE-user is the sender.
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3.6.5 receiving-reliable-transfer-protocol-
machine: The reliable-transfer-protocol-machine
whose RTSE-user is the receiver.

3.6.6 association-initiating-reliable-
transfer-protocol-machine: The reliable-
transfer-protocol-machine whose RTSE-user is
the association-initiator.

3.6

ISO/IEC 9066-2: 1989 (E)

5 Conventions

This part of ISO/IEC 9066 employs a tabular
presentation of its APDU fields. In clause 7, tables
are presented for each RTSE APDU. Each field is
summarized using the following notation:

transfer-protocol-machine: The reliable-
trgnsfer-protocol-machine whose RTSE-user is
the association-responder.

4 Abbreviations

4.] Data units

AFPDU application-protocol-data-unit

4.2 Types of application-protocol-data-
units

The following abbreviations have been given to
the application-protocol-data-units defined in this
paft of ISO/IEC 9066.

RTAB RT-P-ABORT and RT-U-ABORT
application-protocol-data-unit

RTORQ RT-OPEN-REQUEST application-
protocol-data-unit

RTOAC RT-OPEN-ACCEPT application-
protocol-data-unit

RTORJ RT-OPEN-REJECT application-
protocol-data-unit

RTTR RT-TRANSFER application-protocol-
data-unit

RTTP RT-TOKEN-PLEASE application-
protoeol-data-unit
4.3 Otherabbreviations

THe following abbreviations are used in this part
of [SONEC 9066.

AE epphieation-entity 6.2 Use of services

ACSE Association Control Service Element
ASE application-service-element
RTPM reliable-transfer-protocol-machine

RT (or RTS) Reliable Transfer
RTSE Reliable Transfer Service Element

M presence is mandatory

U presence is a RTSE service-user option
3l
)i T presence is a RTPM option

req source is related request primitive

ind sink is related indication primifive

resp source is related response primjtive

[¢)

conf  sinkis related confirm primitiy
Ssp source or.8ink is the RTPM
The structure of.each RTSE APDU is spedified in

clause 9 usingthe abstract syntax notation of ISO
8824,

6 Overview of the protocol

6.1~ Service provision

The protocol specified in this part of ISO/IHC 9066
provides the services defined in ISO/IEC P066-1.
These services are listed in table 1.

Table 1 - RTSE service summary

Service Type
RT-OPEN Confirmed
RT-CLOSE Confirmed

RT-TRANSFER Confirmed

RT-TURN-PLEASE | Non-confirmed
RT-TURN-GIVE Non-confirmed
RT-P-ABORT Provider-initigted
RT-U-ABORT Non-confirmed

6.2.1 ACSE services

The RTPM requires access to the A-ASSOCIATE,
A-RELEASE, A-ABORT and A-P-ABORT
services. This part of ISO/IEC 9066 assumes that
the RTPM is the sole user of these services.
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6.2.2 Use of the Presentation-service

The RTPM requires access to the P-ACTIVITY-
START, P-DATA, P-MINOR-SYNCHRONIZE, P-
ACTIVITY-END, P-ACTIVITY-INTERRUPT, P-
ACTIVITY-DISCARD, P-U-EXCEPTION-
REPORT, P-ACTIVITY-RESUME, P-P-
EXCEPTION-REPORT, P-TOKEN-PLEASE and
P-CONTROL-GIVE services. This part of
ISO/TEC 9066 assumes that the RTPM is the sole

use a single presentation context or multiple
presentation contexts as a part of the presentation
multiple defined context facility. The choice is
determined by the use of the single presentation
context parameter of the RT-OPEN service as
describedin8.1.1.1.3and 8.1.1.1.4.

6.3 Model
The reliable-transfer-protocol-machine (RTPM)

user of the above services.

The RTPM requires access to local syntax-
matching-services provided by the presentation-
service provider. This syntax-matching-service
consists pf

n encoding service enabling the
ransformation from the local
epresentation of an APDU value into an
ncoded-APDU-value of type OCTET
TRING the value of which is the
epresentation of the APDU value
pecified by the negotiated transfer
yntax.

a)

b) decoding service enabling the
ransformation from an encoded-APDU-
alue into the local representation of the

PDU value.

If X.410}1984 mode or simple encoding is used by
the Pregentation Layer, the APDU value 1%
encoded|as ASN.1 type ANY. If full encoding is
used by [the Presentation Layer, the APDU value
is encoded as ASN.1 type EXTERNAL. (For
X.410-1§984 mode, single encoding and full
encoding see ISO 8823).

This part of ISO/IEC 9066-recognizes that the
ACSE sgrvices require adeess to the P-CONNECT,
P-RELEASE, P-U-ABORT and P-P-ABORT
services| This part of ISO/IEC 9066 assumes that
the ACSE and the RTPM are the sole users of any
abeve, or of any other,
presentgtion-services.

communicates with its service-user by means, ¢f
primitives defined in ISO/IEC 9066-1 _Each
invocation of the RTPM controls a\§ingle
application-association.

The RTPM is driven by RTSE service request ard
response primitives from its service-user, and by
indication and confirm primitives from the ACSE
services and the presentation-service. The RTPM,
in turn, issues indication/and confirm primitives
to its service-user, and request and responde
primitives on the' used ACSE services gr
presentation-sexrvice.

The reception of an RTSE service primitive, or ¢f
an ACSE service primitive, or of a presentation-
servigeprimitive, and the generation of dependent
actions are considered to be indivisible.

During the use of the RTSE services, the existenge
of both the association-initiating AE and the
association-responding AE is presumed. How
these AEs are created is beyond the scope of this
part of ISO/IEC 9066 .

During the use of the RTSE services, exceit
RT-OPEN, the existence of an applicatio
association between the peer AEs is presumed.

NOTE Each application-association may be identified in gn
end system by an internal, implementatign
dependent mechanism so that the RTSE service-us
and the RTPM, and the ACSE service-provider can
refer to it.

4

During the lifetime of an application-association,
the underlying presentation-connections either
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7 Elements of procedure
The RTSE protocol consists of the following
elements of procedure:

a) association-establishment

b) association-release

¢) transfer

1SO/IEC 9066-2: 1989 (E)

The association-establishment procedure uses the
RT-OPEN-REQUEST (RTORQ) APDU, the
RT-OPEN-ACCEPT (RTOAC) APDU, and the
RT-OPEN-REJECT (RTORJ) APDU.

NOTE These APDUs are also used in the association-
recovery procedure.

7.1.21 RTORQAPDU

1) turn-please
e)  turn-give

[) error reporting:
f1) user-exception-report
f2) provider-exception-report

) error
gl) transfer-interrupt
g2) transfer-discard
g3) association-abort
g4) association-provider-abort

h) errorrecovery:

h1) transfer-resumption {for recovery from
gl, or after successful h3 from g3 or g4)

h2) transfer-retry (for recovery from g2)

h3) association-recovery (for recovery from
g3 or g4)

) abort

i1) transfer-abort (recovery from gl ot\'g2
or g3 or g4 not possible)

12) provider-abort (recovery fromlgl or g2
or g3 or g4 not possible)

i3) user-abort.

In the following subclauses, 8 summary of each of
th¢se elements of procedure 1s presented. This
comsists of a summary of the relevant APDUs, and
a high-level overview ¢f the relationship between
the RTSE service primitives and the APDUs
involved and theused presentation-service.

Clause 8 describes how the service primitives are
mgppedson the ACSE services, and on the
présentation-service.

The RT-OPEN-REQUEST (RTORQ) AFDU is
used in the request to establish an @pplitation-
association. The fields of the RTORQ APDU are
listed in table 2.

7.1.2.2 RTOACAPDU

The RT-OPEN-ACCEPT (RTOAC) APDU |is used
in the positive responseto the request to establish
an application-asspociation.The fields [of the
RTOAC APDU are listed in table 3.

7.1.2.3 ARTORJ APDU

The RT-OPEN-REJECT (RTORJ) APDU |is used
in the negative response to the reqyest to
establish an application-association.The flelds of
the RTORJ APDU are listed in table 4.

7.1.3 Association-establishment Prodedure
This procedure is driven by the following events:

a) an RT-OPEN request primitive frpm the
requestor (association-initiator);
b) an RTORQ APDU as user-data on] an A-
ASSOCIATE indication primitive

¢) an RT-OPEN response primitive fom the
acceptor (association-responder);

d) an A-ASSOCIATE confirm primitiyve that
may contain either an RTOAC AHDU, or
an RTORJ APDU, or no APDU.

7.1.3.1 RT-OPEN request primitive

The requesting RTPM forms an RTORQ |APDU
from the parameter values of the RT{OPEN

7.1 Association-establishment
7.1.1 Purpose

The association-establishment procedure is used
to establish an application-association.

7.1.2 APDUs used

Tequest primitive and its imtermadata. The
RT-OPEN request primitive parameters, except
user-data, are stored by the requesting RTPM for
association-recovery. The requesting RTPM
issues an A-ASSOCIATE request primitive also
using information from the RT-OPEN request
primitive. The RTORQ APDU is the user
information parameter value of the
A-ASSOCIATE request primitive.
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Table 2 - RTORQ APDU fields

Field name Presence | Source Sink
Checkpoint-size T sp sp
Window-size T sp sp
Dialogue-mode I req ind
User-data 1) U req ind
Session-connection-identifier 2) T sp sp
Application-protocol 3) U req ind

NOTES 1 The user-data field is used solely in the association-establishment procedure
2  Thesession-connection-identifier field is used solely in the association-recovery procedure
3  Theapplication-protocol field is used solely in the X.410-1984 mode.

Table 3 - RTOAC APDU fields

Field name Presence | Source Sink
Checkpoint-size T sp sp
Window-size T sp sp
User-data 1) U resp conf
Session-connection-identifier 2) T sp sp

NOTES 1  The user-data field is used-solely in the association-establishment procedure

2  The session-connectigh-identifier field is used solely in the association-recovery procedure.

Table 4 - RTORJ APDU fields

Fieldname Presence | Source Sink
Réfuse-reason 1) T sp sp
User-data 2) U resp conf

NOTES 1 Therefuse-reasonficldisusedsolelvinthe X 410.1984 mode

2  The user-data field is used solely in the normal mode, and is not used in the association-

recovery procedure.

The requesting RTPM waits for a primitive from
the ACSE-provider and does not accept any other
primitive from the requestor.

7.1.3.2 RTORQAPDU

If the application-association is not accepted by
the ACSE-provider, no A-ASSOCIATE indication
primitive is received by the accepting RTPM and
no action takes place.
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If the application-association is accepted by the
ACSE-provider, the accepting RTPM receives the
RTORQ APDU as the user information parameter
on an A-ASSOCIATE indication primitive.

If any of the A-ASSOCIATE indication
parameters or any of the RTORQ APDU fields is
unacceptable to the accepting RTPM, or if the
acceptmg RTPM 1s not able to accept the

ac¢epting RTPM, it issues an RT-OPEN
indication primitive to the acceptor. The

The accepting RTPM waits for an RT-OPEN
regponse primitive from the acceptor, ot a
primitive from the ACSE-provider.

7.113.3 RT-OPEN response primitive

WhHen the accepting RTPM receivés an RT-OPEN
response primitive from the deeeptor, the result
paameter specifies whether/the acceptor has
acdepted (value "accepted”) or rejected the
application-association;

If the applicationtassociation is accepted by the
accpptor, the accepting RTPM forms an RTOAC
APPU using~the RT-OPEN response primitive
parameterssand internal data. The RT-OPEN
response\primitive parameters, except user-data,
arg stored by the acceptmg RTPM for
ass
an A- ASSOCIATE response prlmmve also using
information from the RT-OPEN response
primitive. The RTOAC APDU is sent as the user
information parameter of the A-ASSOCIATE
response primitive.

ISO/IEC 9066-2: 1989 (E)

If the application-association is rejected by the
acceptor, the accepting RTPM forms a RTORJ
APDU using the RT-OPEN response primitive
parameters and internal data. The accepting
RTPM issues an A-ASSOCIATE response
primitive also using information from the
RT-OPEN request primitive. The RTORJ APDU
is sent as the user information parameter of the
A-ASSOCIATE response primitive. The

7.1.3.4 A-ASSOCIATE confirm primifive

The requesting RTPM receives an A:ASSOCIATE
confirm primitive. The following situatidns are
possible:

a) the applicatiord-association hasg been
accepted by theacceptor;

b) the accepting RTPM or the accepfor has
rejected'the application-association| or

¢) the ACSE service provider has rejected
the'application-association.

If thetapplication-association was accepted|by the
acceptor, the A-ASSOCIATE confirm primitive
result parameter has the value “accepted” gnd the
RTOAC APDU is the value of the| user
information parameter of the A-ASSOCIATE
confirm primitive. The requesting RTPM |issues
an RT-OPEN confirm primitive to the reqpestor.
The result parameter has the value “accepted”
and the user-data parameter contaigs the
user-data parameter value of the RTOAC APDU.
The other parameters of the RT-OPEN confirm
primitive are derived from the A-ASSOCIATE
confirm primitive.

If the application-association was rejected by
either the acceptor or the accepting RTPM,[the A-
ASSOCIATE confirm primitive Result parg

has one of the values "rejected ...”,
ASSOCIATE confirm primitive result $

confirm primitive. The requestmg RTPM issues
an RT-OPEN confirm primitive to the requestor.
The Result parameter has one of the values
“rejected ...” and the other parameter values are
derived from the A-ASSOCIATE confirm
primitive parameters and the RTORJ APDU. The
application-association is not established.
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If the application-association was rejected by the
ACSE service-provider, the A-ASSOCIATE
confirm primitive result parameter has one of the
values "rejected ...”, the A-ASSOCIATE confirm
primitive result source parameter has either the
value "ACSE service-provider” or “presentation
service-provider”. The user-data parameter of the
RT-OPEN confirm primitive is absent and the
application-association is not established. The
other = ¥ i
primitive are derived from the A-ASSOCIATE
confirm primitive.

7.1.4 Use of the RTORQ APDU fields
The RTTORQ APDU fields are used as follows.

7.1.4.1| Checkpoint-size

The checkpoint-size field allows negotiation of the
maximum amount of data (in units of 1024 octets)
that may be sent between two minor
synchrpnization points. A value of zero from the
requesting RTPM invites the accepting RTPM to
select checkpoint-size. If this field is absent,
checkppint-size zero is assumed.

7.1.4.2] Window-size

The window-size field allows negotiation of the
maximum number of outstanding minor
synchrpnization points before data transfer shall
be susgended. If this field is absent, windowsgize 3
is assuned.

7.1.4.3| Dialogue-mode

This is| the dialogue-mode parameter value from
the RT{OPEN request primitive-At appears as the
dialogye-mode parameter yalue of the RT-OPEN
indicatjon primitive.

The value of this field-is either monologue, or two-
way-alternate. [fthis field is absent, monologue is
assumed.

7.1.4.4| .~ User-data

7.1.4.5 Session-connection-identifier

This field is used only in the association-recovery
procedure.
7.1.4.6

This field is used solely in the X.410-1984 mode. It
is the application-protocol parameter value from
the RT-OPEN request primitive. It appears as the

Application-protocol

OPEN indication primitive.

7.1.5 Use of the RTOAC APDU fields
The RTOAC APDU fields are used-as follows.

7.1.5.1 Checkpoint-size

The checkpoint-size field-allows negotiation of {the
maximum amount of data (in units of 1024 octdts)
that may be sent between two minor
synchronization points. If the checkpoint-size|in
the RTORQ APDU is greater than zero, the
accepting RTPM shall supply a value in fhe
RTOAC ARDU that is less than or equal to the
value inthe RTORQ APDU, else the accepting
RTPM ‘'may select the checkpoint-size. A valud of
zero-from the accepting RTPM indicates that
¢heckpointing will not be used. The value of this
field becomes the agreed maximum value gnd
governs both directions of transfer. If this field is
absent, it is assumed that checkpointing will pot
be used.

7.1.5.2 Window-size

This field is only used if checkpoint-size of the
RTOAC APDU is greater than zero. The windgw-
size field allows negotiation of the maximgm
number of outstanding minor synchronization
points before data transfer shall be suspendgd.
The accepting RTPM shall supply a value thatis
less than or equal to the value in the RTORQ
APDU. This becomes the agreed maximum sfze
and governs both directions of transfer. If this
field is absent, window-size 3 is assumed.

This is the user-data parameter value from the
RT-OPEN request primitive. It appears as the
user-data parameter value of the RT-OPEN
indication primitive.

The value of this field is transparent to the RTPM.

7.1.5.3 User-data

This is the user-data parameter value from the
RT-OPEN response primitive. It appears as the
user-data parameter value of the RT-OPEN
confirm service primitive.

The value of this field is transparent to the RTPM.
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7.1.5.4 Session-connection-identifier

This field is used only in the association-recovery
procedure.

7.1.6 Use of the RTORJ APDU fields
The RTORJ APDU fields are used as follows.

7.1.6.1 Refuse-reason

1SO/IEC 9066-2: 1989 (E)

This is the user-data parameter value of the
RT-OPEN response primitive from the acceptor. It
appears as the user-data parameter value of the
RT-OPEN confirm primitive to the requestor.

The value of this field is transparent to the RTPM.

7.2 Association-release

7.2.1 Purpose

Thie refuse-reason field is only used in the X.410-
19B4 mode.

Thiis field may contain one of the following values:

- rts-busy: The accepting RTPM, or the
acceptor, is so loaded that it cannot
support a new application-association.
The requesting RTPM should retry after a
period of time. This value is either
provided by the accepting RTPM, or is
derived from the result parameter value
“rejected (transient)” of the RT-OPEN
response primitive from the acceptor. It
appears as the result parameter value
"rejected (transient)” of the RT-OPEN
confirm primitive to the requestor.

- cannot-recover: This value is used only by
the accepting RTPM in the association-
recovery procedure if it is unable to acgept
an association-recovery.

- validation-failure: The acceptor;does not
recognize the requestor’s eredentials as
being wvalid for the~ proposed
application-association;This value is the
user-data parameter value of the
RT-OPEN response’ primitive from the
acceptor. It appears as the user-data
parameter yalue of the RT-OPEN confirm
primitivecto the requestor.

- unacceptable-dialogue-mode: The
acceptor does not accept the type of
dialogue mode proposed for the
application-association. This value is the
user-data parameter value of the

The association-release procedure is used|for the
normal release of an an application-association by
the association-initiator without Ilpss of
information in transit.

7.2.2 APDUs used
No APDUs are used in'this procedure.

7.2.3 Association-release procedurg
This procedure.is driven by the following events:

a) an®RT-CLOSE request primitive fjom the
requestor (association-initiator)

b) an A-RELEASE indication primitive

¢) an RT-CLOSE response primitive from
the acceptor (association-responder

d) an A-RELEASE confirm primitive.

7.2.3.1 RT-CLOSE request primitive

The requestor may issue an RT-CLOSE request
primitive only if it possesses the Turn and |f there
is no outstanding RT-TRANSFER c¢nfirm
primitive. When an RT-CLOSE request primitive
is received from the requestor, the reqiesting
(association-initiating) RTPM issues|an A-
RELEASE request primitive. The feason
parameter of the A-RELEASE request primitive
is the reason parameter of the RT-CLOSE request
primitive. The user Information parameter of the
A-RELEASE request primitive is the user-data
parameter of the RT-CLOSE request primitive.

NOTE No RT-CLOSE request primitive paramdters are

RT-OPEN response primitive from the
acceptor. It appears as the user-data
parameter value of the RT-OPEN confirm
primitive to the requestor.

7.1.6.2 User-data

This field is only used in the normal mode.

present in X.410-1984 mode.

The requesting RTPM waits for a primitive from
the ACSE service-provider and does not accept
any other primitive from the requestor.
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7.2.3.2 A-RELEASE indication primitive

The accepting RTPM receives the A-RELEASE
indication primitive.

It issues an RT-CLOSE indication primitive to the
acceptor. The RT-CLOSE indication parameter
values are derived from the A-RELEASE
indication primitive.

each application-association, at most one activity,
or one interrupted activity awaiting resumption,
may exist at a time.

The RTSE-user APDU value is transformed into
the encoded-APDU-value and vice versa by means
of the local syntax-matching services. The
transfer procedure uses the RT-TRANSFER
(RTTR) APDU. The transfer procedure supports

NOTE No RT-CLOSE indication primitive parameters are

present in X.410-1984 mode.

The RTPM waits for a primitive from the acceptor
or the uped service provider.

7.2.3.3 | RT-CLOSE response primitive

When [the accepting RTPM receives an
RT-CLQSE response primitive, the accepting
RTPM iksues an A-RELEASE response primitive.
The rehson parameter of the A-RELEASE
responsp primitive is the reason parameter of the
RT-CLPSE response primitive. The user
information parameter of the A-RELEASE
responsp primitive is the user-data parameter of
the RTICLOSE response primitive. The result
parameter value of the A-RELEASE response
primitiye is "affirmative”.

NOTE [No RT-CLOSE response primitive parameters are
present in X.410-1984 mode.
7.2.3.4| A-RELEASE confirm primitive

The redquesting RTPM receives an As\RELEASE
confirm|primitive.

The reguesting RTPM issues an RT-OPEN
confirm| primitive to the aceeptor. The RT-OPEN
confirm| primitive parameter values are derived
from the A-RELEASE.confirm primitive.

NOTE [No RT-CLOSE confirm primitive parameters are
presentin’X.410-1984 mode.

7‘3 T ran sfar

segmenting and reassembling of the encodefl-
APDU-value into/from one or more RTTR APDUs.

An encoded-APDU-value is transferred ag a singlle
RTTR APDU if checkpointing_ isynot usef.
Otherwise, the encoded-APDU-value fs
transferred as a series of RT"DR APDUs, the
maximum size (i.e. number ofloctets forming the
RTTR APDU value) of each/being the negotiated
checkpoint-size. The concatenation of the RTTR
APDU values is the encoded-APDU-value.

The fields of the RTTR APDU are listed in table $.

7.3.3 Transfer procedure

This procedure is driven by the following events:

a) an RT-TRANSFER request primitiye
from the requestor (sender)

b) a P-ACTIVITY-START indicati
primitive, followed by one or more RTT
APDUs as user-data of P-DAT]
indication primitives each, except the las
followed by a P-MINOR-SYNCHRONIZE
indication primitive

¢) a P-MINOR-SYNCHRONIZE confirm
primitive

d) aP-ACTIVITY-END indication primitiv

e} aP-ACTIVITY-END confirm primitive

pedi=vi=]

—+

[47

) aTransfer Time-out.

7.3.3.1 RT-TRANSFER request primitive

If the requesting RTPM possesses the Turn and

7.3.1 Purpose

The transfer procedure is used to transfer an
RTSE-user APDU from the requestor (sender) to
the acceptor (receiver).

7.3.2 APDUs used

Each RTSE-user APDU, conveyed in an RT-
TRANSFER request, constitutes an activity. For

10

receives a RT-TRANDFER request irom the
requestor, the requesting RTPM transforms the
RTSE-user APDU value into the encoded-APDU-
value by means of the encoding service of the local
syntax-matching services.

The requesting RTPM issues a P-ACTIVITY-
START request primitive and may start
transmitting the first RTTR APDU in a P-DATA
request primitive immediately after the


https://standardsiso.com/api/?name=e577bb2b17038ce17ecd2c1ba66ed492

Table 5 - RTTR APDU fields

1SO/IEC 9066-2: 1989 (E)

Field name

Presence

Source

Sink

User-data-part

M

req

ind/conf

P-
sin

TH
ne
pr
P.
co
be

W4
€es

If
se

ACTIVITY-START request primitive is issued,
ce the latter service is not a confirmed service.

e maximum RTTR APDU size will have been
ootiated during the association-establishment
bcedure. The requesting RTPM shall submit, in
DATA request primitives, RTTR APDUs that
hform to that agreement. Checkpoints may only
inserted if a checkpoint-size greater than zero
s negotiated during the association-
ablishment procedure.

h transferred RTTR APDU is not the last in a
Fies of RTTR APDUs used to transfer a single

enjcoded-APDU-value, the requesting RTPM

in
SY
re
co
sy
fu
M
un

If
se

berts a checkpoint by issuing a P-MINOR-
'NCHRONIZE request primitive. The
questing RTPM uses only the “explicit
nfirmation expected” type of minor
hchronization. The requesting RTPM may issue
rther P-DATA request primitivesand P-
NOR-SYNCHRONIZE request primitives
less the agreed window-size has beenrreached.

he RTTR APDU is the only.«onie, or the last in a
ries of RTTR APDUs used to transfer a single

enfcoded-APDU-value, the requesting RTPM

isq

Cd
be

wi

7.4

ues a P-ACTIVITYEND request primitive.

nsecutive P-DATA request primitives shall not
issued, and{@ll“data transfer shall take place
thin an activity.

.3.2 P-ACTIVITY-START indication

primitive, RTTR APDUs, and P-

R RON

primitives

The accepting RTPM receives a P-ACTIVITY-
START indication primitive, indicating the start

of transfer of a RTSE-user APDU. The accepting

RTPM receives a RTTR APDU as user-delxta of a
P-DATA indication primitive.

If the RTTR APDU is not the-last in a s
RTTR APDUs used to transferya single e
APDU-value, the accepting-RTPM receiy
MINOR-SYNCHRONIZE, indication prim
the accepting RTRM has secured the
APDU, it issues/a\P-MINOR-SYNCHR

response primitive.

7.3.3.3 _P-MINOR-SYNCHRONIZE ¢

primitive

When the requesting RTPM receives a P-M
SY¥NCHRONIZE confirm primitive, it a
that the accepting RTPM has secured the e

APDU-value APDU up to that point.

The requesting RTPM may issue further P

request

SYNCHRONIZE request primitives unl
agreed window-size has been reache
window is advanced when a P-M
SYNCHRONIZE confirm primitive is rece

primitives and

the requesting RTPM.

When a complete encoded-APDU-value h
transmitted, the requesting RTPM issu

ACTIVITY-END request primitive.

7334 P-ACTIVITY-END
primitive

A P-ACTIVITY-END indication pri

indicates to the accepting RTPM that a c

......

hoeen

P-M

indig

bries of
ncoded-
es a P-
tive. If
RTTR
ONIZE

onfirm

[INOR-
bsumes
hcoded-

LDATA
NOR-
bss the
1. The
NOR-
ived by

hs been
bs a P-

ration

mitive
mplete

d. The

accepting RTPM transforms the encoded-APDU-
value into the RTSE-user APDU value by means
of the decoding service of the local syntax-
matching-services.

"
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If the accepting RTPM has secured the complete
RTSE-user APDU, it issues an RT-TRANSFER
indication primitive to the acceptor, and issues a
P-ACTIVITY-END response primitive.

The accepting RTPM records the session-
connection-identifier and the activity identifier of
the last RTSE-user APDU which it completely
secured for association-recovery purposes.

7.4.2 APDUs used

The turn-please procedure uses the RT-TURN-
PLEASE (RTTP) APDU.

The fields of the RTTP APDU are listed in table 6.

7.4.3 Turn-please Procedure

This procedure is driven by the following events:

7335 | P-ACTIVITY-END confirm
primitive

An activity end is an implicit major
synchrgnization point and once successfully
confirmpd by means of an P-ACTIVITY-END
confirm|primitive, it indicates to the requesting
RTPM that the RTSE-user APDU has been
secured |by the accepting RTPM. The requesting
RTPM mpay then delete the transferred RTSE-user
APDU.

When the requesting RTPM receives the P-
ACTIVITY-END confirm primitive, it issues an
RT-TRANSFER confirm primitive with a result
parameter value of "APDU-transferred” to the
requestor.

7.3.3.6 Transfer Time-out

If an APDU has not been transferred within the
time spgcified in the transfer-time parameter of
the RT-TRANSFER request primitive (that.is;'the
requesfing RTPM has not received the P-
ACTIVIITY-END confirm primitive), the
requesting RTPM performs the transfer-discard
procedyire followed by the transfer-abort
procedufre.

If duripg the transferiscard procedure, the
requesting RTPMS does not receive a
P-ACTINVITY-DISCARD confirm primitive within
a (locally speéified) reasonable time, the
requesting RTPM performs the transfer-abort
procedfire{followed by the provider-abort
procedulre;

a) an RT-TURN-PLEASE request primitiye
from the requestor

b) an RTTP APDU as user-data of a F-
TOKEN-PLEASE indication(primitive.

74.3.1 RT-TURN-PLEASE
primitive

request

If the requesting RTPM.does not possess the Turnn
and receives an RT-TERN-PLEASE request from
the requestor, the requesting RTPM issues a P-
TOKEN-PLEASE ) request primitive. If the
priority parameter is present in the RT-TURXN-
PLEASE réquést primitive, an RTTP APDU s
formed from the parameter value and transferrg¢d
as user:data of the P-TOKEN-PLEASE requept
primitive. This procedure may be performgd
either inside or outside an activity.

7.4.3.2 RTTPAPDU

If the accepting RTPM receives a P-TOKEY-
PLEASE indication primitive, the accepting
RTPM issues an RT-TURN-PLEASE indicatign
primitive to the acceptor. If an RTTP APDU pis
transferred as user-data of the P-TOKEN-
PLEASE indication primitive, the
RT-TURN-PLEASE indication primitiye
parameter is present and derived from the RTTP
APDU.

7.4.4 Use of the RTTP fields
The RTTP APDU fields are used as follows.

7.4.4.1 Priority

7.4 Turn-please
7.4.1 Purpose

The turn-please procedure is used by a receiver
(requestor) to request the Turn from the sender
(acceptor).

12

This is the priority parameter value of the
RT-TURN-PLEASE request primitive. It appears
as the priority parameter value of the
RT-TURN-PLEASE indication primitive.

The value of this field is transparent to the RTPM.
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Table 6 - RTTP APDU fields

Field name Presence | Source Sink
Priority U req ind
Turn-give 7.5.3.1

7.5.1 Purpose

The turn-give procedure is used by a sender

(r

uestor) to give the Turn to the receiver

(acceptor). The requestor becomes the receiver

an

7.5.2

No

7.5.

Th|
eve

the acceptor becomes the sender.

APDUs used

APDUSs are used in this procedure.

3 Turn-give procedure

P turn-give procedure is driven by the following
ents:

a) an RT-TURN-GIVE request primitive
b) a P-CONTROL-GIVE

primitive.

indication

If the requesting RTPM possesses the/T
receives an RT-TURN-GIVE reguest pri
from the requestor, it issues a B-CONTROI
request primitive and becdmes the red
RTPM. This may be done onilyoutside an ac

P-CONTROL-GIVE indigd
primitiye
If the accepting RTPM receives a P-CON|
GIVE indication primitive, the accepting
issues an RT-TURN-GIVE indication prim
the acceptor, and issues a P-CONTROL

response primitive. The accepting RTPM b
the.sending RTPM.

7.5.3.2

RT-TURN-GIVE request pri.:'irtive

n and
mitive
-GIVE
eiving
Livity.

ation

TROL-
RTPM
itive to
-GIVE

pcomes

13
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7.6  Errorreporting
7.6.1 User-exception-report
7.6.1.1 Purpose

The user-exception-report procedure is used by
the receiving RTPM to report an error situation to
the sending RTPM.

7.6.1.2 APDUs used

7.6.1.32 P-U-EXCEPTION-REPORT
indication primitive

If the sending RTPM receives a

P-U-EXCEPTION-REPORT indication primitive,

it performs one of the following procedures

depending on the reason parameter value of the
P-U-EXCEPTION-REPORT indication primitive:

a) With a value ”receiving ability

No APIPUs are used in this procedure.

7.6.1.3| User-exception-report procedure
This procedure is driven by the following events:
a) |areceiving RTPM problem

b) |a P-U-EXCEPTION-REPORT indication
primitive.

7.6.1.3.1 Receiving RTPM problem

If the receiving RTPM detects a problem, it issues
a P-U-EXCEPTION-REPORT request primitive
and starts a local recovery timer. Depending on
the severity of the detected error, the value of the
reason parameter of the P-
U-EXCEPTION-REPORT request primitive is as
follows

a) |In severe problem situations, the value
"receiving ability jeopardized” is used.

b) |In exceptional circumstancesg the
receiving RTPM may have tocdelete a
partially received RTSE-user APDU, even
though some minor synehronization
points have been confirmed. In this case,
the value “unrecoverable procedure
error” is used.

¢) [If the receiving(RTPM is not willing to
complete a transfer procedure, the value
"non-specificerror” is used.

d) [If the sending RTPM resumes a transfer
procedure already finished by the
receiving RTPM (see 7.8.1.3.2), the value

e) For all other less severe error situations,
the value "local SS-User error” is used.

14

jeopardized, the transier-abort procedure
followed by the provider-abort procedire
are performed.

error”’, the transfer-discard proced
followed by transfer-retry)procedure
performed.

b) With a value "unrecoverable proced:|re
ul

¢) With a value "nen-specific error”, the
transfer-discard ‘procedure followed py
the transferlabort procedure afe
performed.

d) With-a{ value "sequence error”, the
tragsfer-discard procedure is performpd
and "the requesting RTPM issues an
RT-TRANSFER confirm primitive witH a
Result parameter value of "APDU-

transferred” to the requestor and the

transfer procedure is finished.

e) With a value "local SS-User error” and|at
least one confirmed checkpoint in the
transfer procedure, the transfer-interrypt
procedure followed by the transfqr-
resumption procedure are performed. If ho
checkpoint was confirmed in the transt]er

procedure, the transfer-discard procedyre
followed by the transfer-retry procedure
are performed.

7.6.2 Provider-exception-report
7.6.2.1 Purpose

If the presentation service-provider detects an
unexpected situation during an activity, njot
covered by other services, a
- ON REPORT indicat:

is issued to both RTPMs.

7.6.2.2 APDUsused
No APDUs are used in this procedure.
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7.6.23 Provider-exception-report
procedure

This procedure is driven by the following events:
a) a P-P-EXCEPTION-REPORT indication

primitive.

7.6.23.1 P-P-EXCEPTION-REPORT
indication primitive

ISO/IEC 9066-2: 1989 (E)

7.7.1.3.1 Sending RTPM problem

If the sending RTPM detects a less severe problem
and at least one checkpoint was confirmed during
the transfer procedure, it issues a
P-ACTIVITY-INTERRUPT request primitive
with one of the following reason parameter
values:

a) "non-specific error”, if the problem was

The receiving RTPM ignores a
P-H-EXCEPTION-REPORT indication primitive.

If | the sending RTPM receives a
P-B-EXCEPTION-REPORT indication primitive,
it may perform one of the following procedures:

a) ifat least one checkpoint was confirmed in
the transfer procedure, the transfer-
interrupt procedure followed by the
transfer-resumption procedure, or

b) if no checkpoint was confirmed in the
transfer procedure, the transfer-discard
procedure followed by the transfer-retry
procedure, or

¢) the transfer-abort procedure followed by
the provider-abort procedure.

7.7 Error handling

7.7]1 Transfer-interrupt

7.7]1.1  Purpose

Thg transfer-interrupt procedure is.used by the
senfling RTPM to handle a less severe (than those
harldled by the other error handling procedures)
errdr situation during the transfer procedure, if at
leagt one checkpoint was\confirmed during the
trapsfer procedure.

7.7]1.2  APDUsused
No APDUs are\used in this procedure.

7.7)1.3, UTransfer-interrupt procedure

Thik procedure is driven by the following events:

indicated by an error reporting proc ‘dure;

b) “local SS-User error”, if the problem is a
local sending RTPM problem!

77132 P-ACTIVITY INTERR|UPT
indication primifive

If the receiving, (RTPM receivps a
P-ACTIVITY-INTERRUPT indication primitive,
it issues a P-ACTIVITY-INTERRUPT resgponse
primitive and starts a local recovery timer.

7.7.1.3.3 P-ACTIVITY-INTERRUPT cdnfirm
primitive

If the sending RTPM receives a

P-ACTIVITY-INTERRUPT confirm primiffive, it

starts the transfer-resumption procedure.

7.7.2 Transfer-discard

7.7.2.1 Purpose

The transfer-discard procedure is used by the
sending RTPM to escape from a more severg (than
those handled by the transfer-intefrrupt
procedure) error situation, or a less severg error
situation if no checkpoint was confirmed, during
the transfer procedure.

7.7.2.2 APDUs used

No APDUs are used in this procedure.

7.7.2.3 Transfer-discard procedure
This procedure is driven by the following evénts:

a) asending RTPM problem;

a) asending RTPM problem,;
b) a P-ACTIVITY-INTERRUPT indication

primitive;
¢) a P-ACTIVITY-INTERRUPT confirm
primitive.

b) a P-ACTIVITY-DISCARD 1ndication
primitive;

¢) a P-ACTIVITY-DISCARD confirm
primitive.

15
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7.7.2.3.1 Sending RTPM problem

If the sending RTPM detects a more severe
problem, or a less severe problem if no checkpoint
was confirmed during the transfer procedure, it
issues a P-ACTIVITY-DISCARD request
primitive with one of the following reason
parameter values:

a) “non-specific error”, if the problem was

NOTE The RTAB APDU is also used by the provider-abort
and the user-abort procedure.
7.7.3.3 Association-abort procedure
This procedure is driven by the following events:
a) an RTPM-abort
b) an RTAB APDU.

indicated by an error reporting procedure,

b)| ”local SS-User error”, or "unrecoverable
procedural error”, if the problem is a local
sending RTPM problem.

7.7.2.3.2 P-ACTIVITY-DISCARD indication
primitive

If the receiving RTPM receives a
P-ACTIVITY-DISCARD indication primitive, it
issuep a P-ACTIVITY-DISCARD response
primitive. The receiving RTPM deletes all

knowledge and contents of the associated
RTSE{user APDU so far received.

If the [receiving RTPM has already issued an RT-
TRANSFER indication primitive, it performs the
assoclation-abort procedure. The abort-reason
field value of the RTAB APDU is "transfer-
completed”. In this case the sending RTPM ends
the transfer procedure with a positive RT-
TRANSFER confirm primitive and ‘the
associption-recovery procedure is performed;

7.71.2.3.3 P-ACTIVITY-DISCARD confirm
primitive
The receipt of a P-ACTIVITY.DISCARD confirm

primitive by the sending{ RTPM signifies the
completion of the transfer-discard procedure.

7.7.3 Association-abort

7.1.3.1 Purpose

The alssociation-abort procedure is used by the
RTPMs to handle the most severe error situations.
This proeedure can he performed between an RT-

7.7.3.3.1 RTPM-abort

Either the receiving or the sendingORTIPM
transfers an RTAB APDU to its peeras user-data
of an A-ABORT request primitive (}f'the RTPM is
the association-initiating RTPMit performs|the
association recovery procedure)lf the RTPM is|the
association-responding RTPM, it awdits
association-recovery. The'receiving RTPM starts
a local recovery timer!

After successful association recovery, the sending
RTPM performs the transfer-resumptfion
procedurex

7.7.3:3.2° RTAB APDU

Either the sending RTPM or the receiving RTPM
may receive an RTAB APDU as user-data of an
A-ABORT indication primitive. If the RTPM is
the association-initiating RTPM, it performs|the
association-recovery procedure. If the RTPM is
the association-responding RTPM, it awaits
association recovery. The receiving RTPM staits a
local recovery timer.

After successful association recovery, the sending
RTPM performs the transfer-resumptfion
procedure.

7.7.3.4 Useofthe RTAB APDU fields
The RTAB APDU fields are used as follows:

7.7.3.4.1 Abort-reason

This field may contain one of the following valyes:

TRANSFER request primitive and its
corresponding RT-TRANSFER confirm primitive.

7.7.3.2 APDUs used

The association-abort procedure uses the
RT-ABORT (RTAB) APDU. The fields of the
RTAB APDU are listed in table 7.

16

- local-system-problem,

- invalid-parameter: the 1invalid
parameters are specified in the
reflected-parameter field;

- unrecognized-activity: the sending RTPM
shall perform the transfer-abort procedure
optionally followed by the provider-abort
procedure;
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Table 7- RTAB APDU fields

I1SO/IEC 9066-2: 1989 (E)

Field name Presence | Source Sink
Abort-reason T sp sp
Reflected-parameter T sp sp
User data 11 req ind

7.7,

The
ide

inv
the
ass

- temporary-problem: no attempt at
association-recovery should be made for a
period of time determined by a local rule;

- protocol-error: of the RTPM,;

- permanent-error: this value is used solely
by the provider-abort procedure in normal
mode;

- user-abort: this value is used solely by the
user-abort procedure in normal mode;

- transfer-completed: the receiving RTPM
could not discard an already completed
transfer .

3.4.2 Reflected-parameter

reflected-parameter field is a bit string that
htifies which parameters are regarded as
hlid parameters in the primitive received from
used service by the aborting RTPM before the
ciation-abort. The order of the bits in the bit

string is the same as the order of the parameters
in the tables of service parameters in ISO 8649
and ISO 8822 (i.e. bit 1 fepresents the first

par

hmeter, etc).

7.743.4.3 User-data

Thi
pro

7.7,
1.7,

k field is nét~used in the association-abort
cedure.

4 Association-provider-abort

4.1 Purpose

The association-provider-abort procedure i
to handle an ACSE-provider, or a/presen
service-provider abort.

7.7.4.2 APDUs used

No APDUs are used intHis procedure.

7743 Association-provider-a

procedure

This procedure is driven by the following ev¢

a)_an A-P-ABORT indication primitive|

771.4.3.1 A-P-ABORT indication primiti

An association-provider-abort is indicated 4
RTPMs by an A-P-ABORT indication prin
and may occur at any time.

After such an event, the association-inif]
RTPM starts the association-recovery proc
Both RTPMs start a local recovery timer.

If the association-provider-abort procedur
performed during the transfer procedur
sending RTPM starts the transfer-resun
procedure after the association-rec
procedure is successfully completed.

association-recovery procedure wa
successfully completed, the sending 1|

5 used
tation

bort

nt:

ve

o both

hitive,

iating
edure.

e was
e, the
hption
pvery
[f the
5 not

RTPM

performs the transfer-error procedure, and the

provider-abort procedure.

17
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7.8 Errorrecovery
7.8.1 Transfer-resumption
7.8.1.1 Purpose

The transfer-resumption procedure is used by the
sending RTPM to recover from

a) anerror situation handled by the transfer-
interrupt procedure, or

the transfer-discard procedure followed by the
transfer-retry procedure are performed.

7.8.1.3.2 P-ACTIVITY-RESUME Indication
Primitive
If the receiving RTPM receives a

P-ACTIVITY-RESUME indication primitive, it
checks the old activity identifier and the old

b) |an error situation handled by the
association-abort procedure during a
transfer procedure. In this case the
transfer-resumption procedure is
performed after an association-recovery
procedure is successfully performed. If no
checkpoint was confirmed in the
interrupted transfer procedure, the
transfer-discard procedure followed by the
transfer-retry procedure are performed
after transfer-resumption.

7.8.1.2 APDUsused

The tgansfer-resumption procedure uses the
RTTRAPDU (see 7.3.2).

7.8.1.3 Transfer-resumption procedure
This pfocedure is driven by the following events:

a) | the resumption of an interrupted Activity;

b)|a P-ACTIVITY-RESUME indigation
primitive.

After fhese events, the transfer precedure is used
to contiinue (see 7.3.3).

7.8.1.31 Resumption_ of 'an interrupted
activity

The sending RTPM issues a
P-ACTIVITY-RESUME request primitive with
paramgters thadt Jink the resumed activity to the
previously interrupted one.

After|the sending RTPM has issued the

sesston bUllllCLtiUll idcut;ﬁcx par areters uf he
P-ACTIVITY-RESUME indication primitiye-wjith
the corresponding information (s@ssign-
connection-identifier, and activity identifier)
recorded for the last completely securéd trandfer
(see 7.3.3.4).

If the information coincides] the receiving RTPM
either (a) responds correctly to the sending RTPM
according to the transfer procedure, but discards
the data it receivles, and does not issue |an
RT-TRANSFER Y“4ndication primitive, or [(b)
performs the/user-exception-report procedyire
with a reason* parameter value of "sequefce
error”.

If the information does not coincide, and the fold
activity identifier and the old session connectjion
idéntifier parameter match the corresponding
information of the previously interrupted activjty,
the transfer-resumption procedure continues| as
for the transfer procedure with a P-DA[TA
indication primitive for the RTTR APDU
following the last confirmed checkpoint.

If the receiving RTPM cannot resume the activjty,
the receiving RTPM performs the user-exception-
report procedure or the association-abprt
procedure.

7.8.2 Transfer-retry
7.8.2.1 Purpose

The transfer-retry procedure is used by the
sending RTPM to recover from an error situation
handled by the transfer-discard procedure .

P-ACTIVITY-RESUME request primitive and at
least one checkpoint was confirmed in the
interrupted transfer procedure, it continues the
transfer procedure by issuing a P-DATA request
primitive for the RTTR APDU following the last
confirmed checkpoint. If no checkpoint was
confirmed in the interrupted transfer procedure,

18

The completion of this procedure is as for the
transfer procedure.

7.82.2 APDUsused

The transfer-retry procedure uses the RTTR
APDU (see 7.3.2)
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7.8.2.3

The sending RTPM performs the transfer
procedure (see 7.3.3). A new activity identifier
parameter value is used in the
P-ACTIVITY-START request primitive.

Transfer-retry procedure

7.8.3
7.8.3.1

Association-recovery

Purpose

ISO/IEC 9066-2: 1989 (E)

The following rules apply:

a) The refuse-reason field is used solely in
the X.410-1984 mode;

b) The user-data field is not used.

7.8.3.3

This procedure is driven by the following events:

Association-recovery procedure

The|association-recovery procedure is used by the
assqciation-initiating RTPM to recover from an
errdr situation handled by the association-abort
progedure or the association-provider-abort
progedure.

7.8.8.2 APDUs used

The| association-recovery procedure uses the
RT{OPEN-REQUEST (RTORQ) APDU, the
RTJOPEN-ACCEPT (RTOAC) APDU, and the
RT-OPEN-REJECT (RTORJ) APDU.

7.8.8.2.1 RTORQAPDU

Thel RT-OPEN-REQUEST (RTORQ) APDU is

usedl in the request to recover an application-

assqciation. The fields of the RTORQ APDU are

listgd in 7.1.2.1.

Thelfollowing rules apply:

a) the user-data field is not used;

b) the session-connection-identifier field is
mandatory.

7.8.8.2.2 RTOAC APDU

The] RT-OPEN-ACCEPT(RTOAC) APDU is used
in the positive response-to the request to recover
an ppplication-association. The fields of the
RTQAC APDU arelisted in 7.1.2.2.

Thelfollowing pules apply:

a) “the user-data field is not used;

AY A ACOONOTIATIN de . o
) daIr oo CIrT r L requestprmrave by
the association-initiating RTPM;

b) an RTORQ APDU as user-data’on|an A-
ASSOCIATE indication primitive;

¢) an A-ASSOCIATE confirm primitive that
may contain either Can’RTOAC APDU, or
an RTORJ, or no APDU.

7.8.3.3.1 A-ASSOCIATE request primitive

The associationsinitiating RTPM forms an
RTORQ APDU from its internal datal The
associatidd-initiating RTPM issues 4an A-
ASSOCIATE request primitive using inforrpation
stored during the association-establishment
procedure (see 7.1.3.1). The RTORQ APDUlis the
uSer Information parameter value of the
A-ASSOCIATE request primitive.

The association-initiating RTPM waits|for a
primitive from the ACSE service-provider.

7.8.3.3.2 RTORQ APDU

If the application-association is not accepfed by
the ACSE service-provider, no A-ASSO(IATE
indication primitive is received by the assoclation-
responding RTPM and no action takes place

If the application-association is accepted by the
ACSE service-provider, the associdtion-
responding RTPM receives the RTORQ APPU as
the user information parameter dn an
A-ASSOCIATE indication primitive.

If any of the A-ASSOCIATE indication primitive

£4 0 PTOROAPDLL 54 1
TORQ-ARDLfelds, is

AY il . d bk | PR ool £ o1
7 LT STOSSIUITTCUIIIITU LIVITT IV TIIVITICL TITTIUW 15

mandatory.

7.8.3.2.3 RTORJ APDU

The RT-OPEN-REJECT (RTORJ) APDU is used
in the negative response to the request to recover
an application-association. The fields of the
RTORJ APDU are listedin 7.1.2.3.

parametersrorany-of- the R £ie
unacceptable to the association-responding
RTPM, or if the association-responding RTPM is
not able to accept the application-association, it
forms and sends an RTORJ APDU with
appropriate parameters from internal data. The
association-responding RTPM issues an A-
ASSOCIATE response primitive. The RTORJ
APDU is sent as the user information parameter

19
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of the A-ASSOCIATE response primitive. The
application-association is not recovered.

If the A-ASSOCIATE indication primitive
parameters, and the RTORQ APDU fields are
acceptable to the association-responding RTPM,
the association-responding RTPM forms an
RTOAC APDU using internal data. The
association-responding RTPM issues an A-

“presentation service-provider”. The application-
association is not recovered.

If the application-association was not recovered,
the association-recovery procedure is performed
again by the association-initiating RTPM after a
time determined by a local rule:

a) if the result parameter of the
A-ASSOCIATE confirm primitive has the

ASSOLTATE response primitive. The RTUAC
APDU is sent as the user information parameter
of the A-ASSOCIATE response primitive.

7.8.3.3.3 A-ASSOCIATE confirm primitive

The aksociation-initiating RTPM receives an
A-ASSOCIATE confirm primitive. The following
situations are possible:

a)| the association-recovery has been
accepted;

b)| the accepting RTPM has rejected the
association-recovery;or

¢)| the ACSE service provider has rejected
the association-recovery.

If the |association-recovery was accepted, the A-
ASSOCIATE confirm primitive result parameter
has thp value "accepted” and the RTOAC APDU is
the vajue of the user information parameter of the
A-ASBOCIATE confirm primitive, A Fhe
applichtion-association is recovered successfully,
and if] the association-abort occurred during the
transfpr procedure, the sending RTPM continues
with the transfer-resumption procédure.

If the|association-recovery-was rejected by the
responiding RTPM, the A-ASSOCIATE confirm
primiffive result parameter has one of the values
“rejedted ...”, thé A-ASSOCIATE confirm
primiflive result source parameter has the value
”ACSE service-usér” and the RTORJ APDU is the
value |of the<usér information parameter of the
A-ASBOCIATE confirm primitive. The
applichtion-association is not recovered.

following value "rejected (transient)?)dr

b) if, in X.410-1984 mode, the refuseirealson
field of the RTORJ APDU has .the vdlue
"rts-busy”.

In all other cases a provider-abort is performed as
follows.

If the association-initiating RTPM is the sending
RTPM, and the association-abort occurred duding
the transfer procedure, the sending RTPM
performs the, transfer-abort procedure. The
association-initiating RTPM performs fthe
provider-abort procedure.

If the “association-responding RTPM detectfs a
récovery-time-out, the following actions take
place. If the association-responding RTPM is [the
sending RTPM, and the association-ablort
occurred during the transfer procedure, [the
sending RTPM performs the transfer-abort
procedure. The association-responding RTPM
performs the provider-abort procedure.

7.8.3.4 Useofthe RTORQ APDU fields
The RTORQ APDU fields are used as follows.

7.8.3.4.1 Checkpoint-size
See7.1.4.1.

7.8.3.4.2 Window-size
See7.1.4.2.

7.8.3.4.3 Dialogue-mode

If the association-recovery was rejected by the
ACSE service-provider, the A-ASSOCIATE
confirm primitive result parameter has one of the
values “rejected ...” and the A-ASSOCIATE
confirm primitive result source parameter has
either the value "ACSE service-provider” or

20

See 7.1.4.3.

7.8.3.4.4 User-data

This field is not used in the association-recovery
procedure.
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7.8.3.4.5 Session-connection-identifier

The session-connection-identifier is used to
specify the original session connection used in the
association-establishment procedure. This is used
in order to relate the new session-connection to
the existing application-association.

7.8.3.5 Use of the RTOAC APDU fields

ISO/NEC 9066-2: 1989 (E)

provided by the association-responding
RTPM.

- cannot-recover: This value is used by the
association-responding RTPM, if it is
unable to accept an association-recovery.

7.8.3.6.4 User-data

This field is not used in the association-recovery

Theé RTOAC APDU fields are used as follows.

7.813.5.1 Checkpoint-size
Se¢ 7.1.5.1.

7.83.5.2 Window-size
See¢ 7.1.5.2.

7.8.3.5.3 User-data

Thls field is not used in the association-recovery
prdcedure.

7.8.3.5.4 Session-connection-identifier

Thie session-connection-identifier is used to
spdcify the original session connection used in the
asdociation-establishment procedure. This is used
in lorder to relate the new session-connection to
thd existing application-association.

7.4.3.6 Useofthe RTORJ APDU fields
The RTORJ APDU fields are used as follows.

7.8.3.6.1 Refuse-reason

Thie refuse-reason field is used.solely in the X.410-
1984 mode.

Thiis field may containone of the following values:

- rts-busyy"\The association-responding
RTPMis so loaded that it cannot support
the\ Japplication-association. The
association-initiating RTPM should retry
after a period of time. This value is

procedure.

7.9 Abort

These procedures are performed when a suqgcessful
recovery from one of theerror handling
procedures is not possible.
7.9.1 Transfer-abort
7.9.1.1 Purpose

The transfercabort procedure is used py the
sending RTPM if the transfer of an RTSE-user
APDU isnét possible.

7.9.1.2° APDUs used

No'APDUs are used in this procedure.

7.9.1.3 Transfer-abort procedure

The sending RTPM issues an RT-TRANSFER
confirm primitive with a result parametel value
?APDU-not-transferred”. The APDU parhmeter
value is the RTSE-user APDU not transferred.

7.9.2 Provider-abort
7.9.2.1 Purpose

The provider-abort procedure is used |y the
RTPMs, if recovery is not possible.
7.9.2.2 APDUs used

If an application-association exists, the pgovider-
abort procedure uses the RT-ABORT (RTAB)
APDU. The RTAB APDU is specified in 7.7.3.2.
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7.9.2.3 Provider-abort procedure

This procedure is driven by the following events:
a) an RTPM-abort:
b) an RTAB APDU;

¢) local recovery time-out.

7.9.2.3.1 RTPM-abort

The user-abort procedure uses the RT-ABORT
(RTAB) APDU. The RTAB APDU is specified in
7.7.3.2.

7.9.3.3 User-abort procedure

This procedure is driven by the following events:

a) an RT-U-ABORT request primitive from
the requestor;

If an application-association exists, either the
receivipg or the sending RTPM transfers an
RTAB |APDU to its peer as the user-data
paramefter of an A-ABORT request primitive. The
RTPM {ssues a RT-P-ABORT indication primitive
to its RTSE-user.

7.9.2.3.2 RTABAPDU

If the s¢nding or the receiving RTPM receives an
RTAB APDU as the user-data parameter of an
A-ABORT indication primitive, it issues an RT-P-
ABORT indication primitive to its RTSE-user.
7.9.2.3.8 Recovery time-out

If an application-association does not exist and a
local rdeovery time-out occurs, the RTPM issues
an RT{P-ABORT indication primitive to its
RTSE-yser.

7.9.2.4| Useofthe RTABAPDU fields
The RTIAB APDU fields are used as follows.

7.9.2.4]1 Abort-reason

The value of this field is "permanént-error”.

7.9.2.42 Reflected-parameter
This fidld is not used.

7.9.2.483 User-data
This fidld is notused.

7.9.3 User-abort

b) an RTAB APDU as User-data of an\A-
ABORT indication primitive.

7.9.3.3.1 RT-U-ABORT request

If the requesting RTPM receives ad RT-U-ABORT
request primitive from the regquestor, an RTAB
APDU is formed from the parameter value of the
RT-U-ABORT request primnitive and transferred
as user-data of an A-ABORT request primitive.

7.9.3.3.2 RTABAPDU

If the accepting\RTPM receives the RTAB APIHU
as user-dat@’of an A-ABORT indication primitiye,
the accepting RTPM issues an RT-U-ABORT
indication primitive to the acceptor. The
RTAJYABORT indication primitive parameter|is
derived from the RTAB APDU.

7.9.3.4 Useofthe RTAB APDU fields

The RTAB APDU fields are used as follows.

7.9.3.4.1 Abort-reason

The value of this field is "user-error”.

7.9.3.4.2 Reflected-parameter
This field is not used.

7.9.3.4.3 User-data

This is the user-data parameter value of the
RT-U-ABORT request primitive. It appears as the
user-data parameter value of the RT-U-ABORT
indication primitive.

7.9.3.1 Purpose

The user-abort procedure is used by the requestor
to abort an application-association.

7.9.3.2 APDUsused
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7.10 Rules for extensibility

In addition to the procedures stated above the
following rule also applies when processing
APDUs defined in this part of ISO/IEC 9066:

- Ignore parameters which are not defined
in this part of ISO/IEC 9066 for RTORQ,
RTOAC, and RTORJ APDUs.
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8 Mapping to used services.

This clause defines how an RTPM transfers
APDUs by means of

a) the ACSE services, or

b) the presentation-service.

Subclause 8.1 defines the mapping on the ACSE

ISO/IEC 9066-2: 1989 (E)

The association-establishment procedure takes
place concurrently with the underlying ACSE
association establishment.

8.1.1.1.1 Directly mapped parameters

The following parameters of the RT-OPEN service
primitives are mapped directly onto the
corresponding parameters of the A-ASSOCIATE

sarvico-neimitivac:
SEVIECe-prE

serjvices, and 8.2 defines the mapping on the
prgsentation-service.

Idegntification of the named abstract syntax in use
is gssumed for all RTSE services and is mapped
onio used services, however this is a local matter
and outside the scope of ISO/IEC 9066.

8.1 Mapping onthe ACSE Services

This subclause defines how the ACSE service
primitives described in ISO 8649 are used by the
RTPM. Table 8 defines the mapping of the RTSE
seflvice primitives and APDUs to the ACSE
serjvice primitives.

Subclause 8.1.1 defines the mapping onto ACSE
in [normal mode. Subclause 8.1.2 defines the
maljpping onto ACSE in X.410-1984 mode.

8.1.1 Mapping on the ACSE Services\in
normal mode

TITTT V- O

a) Mode

b) Application Context Name

¢) Calling AP Title

d) Calling AP Invocation*identifier
e) Calling AE Qualifier

f) Calling AE1lavocation-identifier
g) Called APTitle

h) Called’AP Invocation-identifier
i) ~Called AE Qualifier

i Called AE Invocation-identifier
k) Responding AP Title

1) Responding AP Invocation-identifig
m} Responding AE Qualifier

n) Responding AE Invocation-identifig

"~

)

8.1{1.1 Association-establi®hment o) Result Source
procedure p) Diagnostic
q) Calling Presentation Address
Table 8 - ACSE mapping overview
R[T'SE service APDU |JACSE service
RT‘OPEN request/ indication RTORQ JA-ASSOCIATE request/indication
RT-OPEN response/ confirm RTOAC [JA-ASSOCIATE response/confirm
RT-OPEN response / confirm RTORJ |[A-ASSOCIATE response/confirm
RT-CLOSE request/indication - A-RELEASE request/ indication
RT-CLOSE response / confirm - A-RELEASE response/confirm
association-abort RTAB |[A-ABORT request/indication
association-provider-abort - A-P-ABORT indication
RT-P-ABORT indication RTAB | A-ABORT request/ indication
RT-U-ABORT request/ indication RTAB |A-ABORT request/ indication
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r) Called Presentation Address
s) Responding Presentation Address
t) Presentation Context Definition List

u) Presentation Context Definition Result
List

v) Default Presentation Context Name

W) Default Pracantation Context Result
7€ +HFrese

session-connection phase, according to the initial-
turn parameter of the RT-OPEN request
primitive.

The association-initiating RTPM shall assign all
of the tokens to the same RTPM. The
application-association may be rejected if this rule
is violated. At any particular point in time, the
holder of the tokens is referred to as the sending

TET

8.1.1.1/2 Parameters not used

The following parameters of the A-ASSOCIATE
service primitives are not used:

a) | Presentation requirements
b) | Initial synchronization point serial

number.

8.1.1.1]3 Use of the other A-ASSOCIATE
request and indication primitive
parameters

8.1.1.1{3.1 User information
For bpth the A-ASSOCIATE request and

indication primitives, the user information
parameter is used to carry the RTORQ APDU.
8.1.1.1}3.2 Quality of Service

The ﬂarameters “Extended Control” and
“Optintized Dialogue Transfer” are set to!“not
requirgd.” The remaining parameters\are set
such that default values are used.

8.1.1.13.3 Session requiremerits

This parameter is set by theassociation-initiating
RTPM|to select the followinig-functional units:

a) | Half-duplex functional unit
b) | Exceptions fanctional unit
¢) | Minor synchronize functional unit

d) | Activity management functional unit.

RTPM, the other as the receiving R1PM.

8.1.1.1.3.5 Session connection identifier

The association-initiating RTPM willsupply a
session connection identifier, whichiwill be used to
uniquely identify the session-connection. This
identifier is formed of the following componerjts:
SS-User Reference, Conimon Reference, and,
optionally, Additional Reference Information. The
SS-User Reference isiconveyed as the Calling $S-
User Reference by\the association-initiating
RTPM. Commow Reference and Additional
Reference Information are conveyed in similafrly
named parameéters of the P-CONNECT primitiye.

Each ¢omponent, when present, shall contain a
datd<élement of the appropriate type from the

following definitions:

CallingSSuserReference :: = CHOICE{

T61String --solely in X 410-1984 modp --

OCTET STRING --solely in normal mode --}
CommonReference 11= UTCTime
AdditionalReferencelnformation :: = T61String

8.1.1.1.4 Use of the other A-ASSOCIATE
response and confirm primitive
parameters

8.1.1.1.4.1 User information

NOTE This parameter only has relevance if |the
application-association is accepted by the ACSE
service-provider.

8.1.1.1.3.4 Initial assignment of toKens

The association-initiating RTPM will always
request that the data token be available for either
monologue or two-way alternate interactions.

The association-initiating RTPM will specify
which RTPM will initially hold the data token
(minor synchronize token and major/activity
token) upon successful completion of the
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For both the A-ASSOCIATE response and confirm
primitives, the user information parameter is
used to carry the RTOAC APDU, if the
application-association is accepted; or the RTORJ
APDU, if the application-association is rejected by
either the association-responding RTPM, or the
association-responder.
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8.1.1.1.4.2 Result

For the A-ASSOCIATE response primitive the
result parameter is set by the association-
responding RTPM as follows:

a) If the association-responding RTPM
rejects the application-association, the
value of this parameter is set to either
"rejected (transient)” or “rejected

ISO/IEC 9066-2: 1989 (E)

8.1.1.2.2 Use of the other A-RELEASE
response and confirm primitive
parameters

8.1.1.2.2.1 Result

The value of this parameter is “affirmative”.

8.1.1.3
8.1.1.3.1 Use of the A-P-ABORT indication

Association-provider-abort

L Favii
\pcx HIQlicTIivy) .

b) If the association-responding RTPM
accepts the request, the value of this
parameter is derived from the Result
parameter of the RT-OPEN response
primitive.

8.1]1.1.4.3 Quality of Service

This parameter has the same value as in the A-
ASBOCIATE request and indication primitives.
8.111.1.4.4 Session requirements

Th|s parameter has the same value as in the A-
ASBOCIATE request and indication primitives.
8.111.1.4.5 Initial assignment of tokens

Th|s parameter is not used.

8.11.1.4.6 Session connection identifier

This parameter has the same value as.in the A-
ASBOCIATE indication primitive. The " Calling
SSiUser Reference value of the ACASSOCIATE
indication primitive is returned as Called SS-
User Reference by the assopciation-responding
RTIPM.

Association-rélease procedure

8 1Ll.2

The association-release procedure takes place
copcurrently(with the underlying ACSE
asdociation release.

8.1.1.2.1-Directly mapped parameters
Thi“following parameters of the RT-CLOSE

primitive parameters
The use of the A-P-ABORT indication‘primitive
parameters are defined in ISO 8649.

8.1.1.4  Association-recovery procedure

The association-recovery procedure takeq place
concurrently with, thé underlying ACSE
association establishiment.

8.1.1.4.1 Parameters from RT-OPEN sdrvice

The following-parameters of the RT-OPEN s$ervice
primitives, are stored by the RTPMs, and mapped
directly/onto the corresponding parameters of the
A-ASSOCIATE service primitives:

a) Mode

b) Application Context Name

¢) Calling AP Title

d) Calling AP Invocation-identifier
e) Calling AE Qualifier

f) Calling AE Invocation-identifier
g) Called AP Title

h) Called AP Invocation-identifier
1) Called AE Qualifier

j) Called AE Invocation-identifier
k) Responding AP Title

1) Responding AP Invocation-identifigr
m) Responding AE Qualifier

n) Responding AE Invocation-identifier

service primitives are mapped directly onto the
corresponding parameters of the A-RELEASE
service primitives:

a) Reason

b) User-data (on user information).

o) Calling Presentation Address
p) Called Presentation Address
q) Responding Presentation Address

r) Presentation Context Definition List

25
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s) Presentation Context Definition Result
List

t) Default Presentation Context Name

u) Default Presentation Context Result

8.1.1.4.2 Parameters not used

The following parameters of the A-ASSOCIATE
service primitives are not used:

a) | Presentation requirements

b) [Initial synchronization point serial
number.

8.1.1.4/]3 Parameters used as in the
association-establishment
procedure

The following parameters of the A-ASSOCIATE
servicd primitives are used as described for the
association-establishment procedure (see
8.1.1.1):

a) | User Information
b) | Quality of Service
¢) | Session requirements

d) | Session connection identifier.

8.1.1.4/4 Use of the other A-ASSOCIATE
request and indication primitive
parameters.

8.1.1.4/4.1 Initial assignment of tokens
The following rules apply:

a) | If the association-initiating RTPM has the
Turn, it specifies the-value "requestor
side”.

b) [ If the associafieri-initiating RTPM does
not have the-Turn, but has issued a P-
CONTROI-GIVE request primitive with
no confirmation that the tokens were
received, it specifies the value "acceptor
side”. (Receipt of data serves as

8.1.1.4.5 Use of the other A-ASSOCIATE
response and confirm primitive
parameters

8.1.1.4.5.1 Initial assignment of tokens

If the value of this parameter in the A-
ASSOCIATE indication primitive was "acceptor
chooses”, the association-responding RTPM will
either keep (value "acceptor side”) or return
ng
upon whether it had them before-ithe
session-connection was aborted.

8.1.1.4.5.2 Result

If the association-responding RTPM rejects the
application-association, .the value of this
parameter is set to either “rejected (transient)’|or
"rejected (permanent)”, els€’it is set to "accepted”.

8.1.1.5 Association-abort, provider-abort

and user-abort procedures

8.1.1.5.1 Usé¢ of the A-ABORT request and
indication primitive parameters

8.1.1.5]121 Abortsource

This parameter value is "ACSE service-user”.

8.1.1.5.1.2 User information

This parameter value is the RTAB APDU.

8.1.2 Mapping on the ACSE services|in
X.410-1984 mode
8.1.2.1 Association-establishmelnt

procedure

The association-establishment procedure takes
place concurrently with the underlying ACSE
association establishment.

8.1.2.1.1 Directly mapped parameters

The following parameters of the RT-OPEN servjice
primitives are mapped directly onto fhe
corresponding parameters of the A-ASSOCIATTE

£ e 41 i la PR |
CUIIITN i avivil LIfal LITT LURTIIS WOl T

received.)

¢) If the association-initiating RTPM does
not have the tokens and does not have an
P-CONTROL-GIVE request primitive
outstanding, it specifies the value
“acceptor chooses”.

26
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¢) Diagnostic
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d)
e)

D

Calling Presentation Address
Called Presentation Address

Responding Presentation Address

8.1.2.1.2 Parameters not used

The following parameters of the A-ASSOCIATE
service primitives are not used:

ISO/IEC 9066-2: 1989 (E)

8.1.2.2

The association-release procedure takes

Association-release procedure

place

concurrently with the underlying ACSE

association release.

8.1.2.2.1 Parameters not used

The following parameters of the
service primitives are not used:

A-RELEASE

aj
b)
c)
d)
e)
f)
g
h)
i)
J)
k)
| )
| m)
n)

o)

p)
qQ

The

Application ConmtextIName

Calling AP Title

Calling AP Invocation-identifier
Calling AE Qualifier

Calling AE Invocation-identifier
Called AP Title

Called AP Invocation-identifier
Called AE Qualifier

Called AE Invocation-identifier
Responding AP Title

Responding AP Invocation-identifier
Responding AE Qualifier
Responding AE Invocation-identifier
Presentation Context Definition List

Presentation Context Definition*Result
List

Default Presentation Context Name

Default Presentation Context Result

following parameters of the A-ASSOCIATE

seryice primitives areused as in the normal mode

(seq
a)
b)

c)

8.1.1):

Userlnformation

|
8.1/2.1.3 Parameters used-as in normal mode

Result
Quality of Service

a) Reason

b) User Information

8.1.23 Association-provider-a

Procedure

8.1.2.3.1 Use of the A-P-ABORT indig¢
primitive parameters

bort

cation

The use of the A-PABORT indication primitive

parameters are defined in ISO 8649.

8.1.2.4  Association-recovery procedu

The asspeiation-recovery procedure takes
concurrently with the underlying
asSociation establishment.

8.1.2.4.1 Parameters from RT-OPEN se
The following parameters of the RT-OPEN s

re

place
ACSE

rvice

ervice

primitives are stored by the RTPMs, and mapped

directly onto the corresponding parameters
A-ASSOCIATE service primitives:

a) Mode

b) Calling Presentation Address

¢) Called Presentation Address

d) Responding Presentation Address.

8.1.2.4.2 Parameters not used

The following parameters of the A-ASSO
service primitives are not used:

a) Application Context Name

of the

CIATE

b) Calling AP Title

d)
e)

|
|
; f

Session Requirements
Initial Assignment of Tokens

Session Connection Identifier.

¢) Calling AP Invocation-identifier
d) Calling AE Qualifier

27
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e)

g
h)
i)
),
k)
1)
m)
n)

0)

p)
q)
r)

s)

28

Calling AE Invocation-identifier
Called AP Title
Called AP Invocation-identifier

8.1.2.4.3 Parameters used as in normal mode

The following parameters of the A-ASSOCIATE
service primitives are used as in the normal mode

(see 8.1.1):
Called AE Qualifier a) User information
Called AE Invocation-identifier b) Result
Responding AP Title ) Quality of Service
Responding AP Invocation-identilier d) Session requirements
Responding AE Qualifier e) Initial assignment of tokens
Responding AE Invocation-identifier f) Session connection identifier.
Presentation Context Definition List
Presentation Context Definition Result 8.1.25  Association-abort, provider-abdrt
List and user-abort procedures
8.1.2.5.1 Parameters notused

Default Presentation Context Name
Default Presentation Context Result
Presentation Requirements

Initial Synchronization Point Serial
Number.

The following parameters of the
service primitives arenot used:

a)

A-ABORT

Abort Source.

8.1.2.5.2 Parameters used as in normal mode

The following parameters of the A-ASSOCIATE
seryice primitives are used as in the normal mqde

(see* 8.1.1):

a)

User information.
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8.2 Mapping on the presentation services

This subclause defines how the presentation
service primitives described in ISO 8822 are used
by the RTPM. Table 9 defines the mapping of the
RTSE service primitives and APDUs on the
presentation service primitives.

This subclause defines the mapping onto
presentation services in both normal mode and in

ISO/IEC 9066-2: 1989 (E)

The property required of activity identifiers is
that they should uniquely identify an activity
during a reasonable time interval within a
particular session-connection, so that duplicates
can be detected in the face of error situations.
These identifiers are allocated by numbering the
activities during a session, starting with one for
the first and incrementing for each successive
activity, and to represent the number by a data

X.410-1984 mode.

8.2|1 Transfer procedure

8.2l1.1 Use of the P-ACTIVITY-START
request and indication primitive
parameters

8.211.1.1 Activity identifier

The activity identifier identifies the activity by
means of a serial number. The first activity
stafted on the session-connection is assigned the
number 1. Each successive activity for that
dirpction of transfer is assigned the next number.
Thiis numbering is separate for each direction of
trapsfer.

Table 9.- Presentation mapping overview

element-of-typeinFEGER-encoded-aeeording to [SO
8825. It is unnecessary for the receiving'RTPM to
make assumptions on the allocation methofd, only
to be able to compare two identifiers for equality,
octet by octet.

8.2.1.1.2 Userdata

This parameter is not used.

8.2.1.2 Use of(the P-DATA requesLt and
indication primitive parametefs

8.2.1.2.1 User data

The maximum user data size (number of o¢tets of
the RT'TR APDU value) will have been negptiated
durihg the association-establishment prodedure.
The sending RTPM shall submit user data that
conforms to that agreement.

RITSE service APDU

Presentation-service

RII-TRANSFER req

R[-TRANSFER-ind/conf -
R[-TURN-REEASE reg/ind RTTP
RIP-TURNLGIVE req/ind -
uger-exeeption-report -
provider-exception-report -

P-ACTIVITY-START req/ind

P-DATA req/ ind

P-MINOR-SYNCHRONIZE req/ind/resp/conf
P-ACTIVITY-END req/ind/resp/conf
P-TOKEN-PLEASE req/ind
P-CONTROL-GIVE reg/ind
P-U-EXCEPTION-REPORT req/ind
P-P-EXCEPTION-REPORT ind

P ACTIVITY INTERRUPT reglindiresplcont

t £, et 4
IalrsicT=anrncriapy

transfer-discard -

transfer-resumption -

P-ACTIVITY-DISCARD reqg/ind/resp/conf
P-ACTIVITY-RESUME req/ind

req request
ind indication
resp response
conf confirm.

29
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8.2.1.3 Useofthe
P-MINOR-SYNCHRONIZE
service parameters

8.2.1.3.1 Type

The RTPM uses only the “explicit confirmation
expected” type of minor synchronization.

8.2.1.3.2 Synchronization point serial

8.2.2.1.2 Userdata
This is the RTTP APDU.

8.2.3 Turn-give procedure

8.2.3.1 Use of the P-CONTROL-GIVE
service parameters

The P-CONTROL-GIVE service primitives have

no parameters. The data, minor synchronize, and

numbper

The segsion service-provider allocates checkpoint
serial pumbers and passes them to the sending
and rdceiving RTPMs to associate with the
transmiitted data.

8.2.1.33 Userdata

This pdrameter is not used.

8.2.1.4| Use of the P-ACTIVITY-END
service parameters

8.2.1.4]1 Synchronization point serial
number

The sgrial number of the implied major
synchrinization point is allocated by the session
service-provider and passed up to both RTPMs.

8.2.1.4]2 Userdata

This pdrameter is not used.

8.2.2 Turn-please procedure

8.2.2.1| Use of the P-TOKEN:PLEASE
request and indication® primitive
parameters

8.2.2.1{1 Tokens

The regeiving RTPM shallonly request the data
token. Bince the tokefis)Cannot be separated, the
sending RTPM always surrenders all of the other
availagble tokens when issuing the
P-CON[TROL-GIVE request primitive.

major/activity tokens are automatically passed| to
the other RTPM.
8.2.4 User-exception-report procedure

8.2.4.1 Useofthe
P-U-EXCEPTION-REPORT service
parameters

8.2.4.1.1 Reason

This parameter may Specify one of the following
reasons:

a) receiving ability jeopardized;
b) local SS-User error;

¢) X séquence error;

d) unrecoverable procedureerror;

e) non-specific error.

8.2.4.1.2 Userdata

This parameter is not used.

8.2.5 Provider-exception-repolrt
procedure

8.2.5.1 Useof the
P-P-EXCEPTION-REPORT service
parameters

8.2.5.1.1 Reason

One of the following reason codes shall |be
supplied:

a) protocol error;

b) non-specific error.

30
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8.2.6 Transfer-interrupt procedure

8.2.6.1 Useofthe
P-ACTIVITY-INTERRUPT service
parameters

8.2.6.1.1 Reason
This parameter may specify one of the following:

a) local SS-User error;

ISO/IEC 9066-2: 1989 (E)

8.2.8.1.2 Old activity identifier

The sending RTPM shall supply the original
activity identifier which was assigned to the
previously interrupted activity in the P-
ACTIVITY-START request primitive.

8.2.8.1.3 Synchronization point serial
number

b) non-specific error.

8.2.7 Transfer-discard procedure

8.2.7.1 Use of the P-ACTIVITY-DISCARD
service parameters

8.2.7.1.1 Reason

Thig parameter may specify one of the following:
h) local SS-User error;

b) unrecoverable procedure error;

k) non-specific error.

8.2.8 Transfer-resumption procedure

8.2.8.1 Use of the P-ACTIVITY-RESUME
service parameters

8.2.8.1.1 Activity identifier

The|sending RTPM shall allocate and supply the
next activity identifier number for the current
sessjion.

The sending RTPM will specify the serial nlimber
of the last confirmed checkpoint in the intertjupted
activity. The session service-provider.will also set
the current session serial number ¢p this vallue. If
there was no previously confirméd checkpoiallut, the
activity cannot be continued~The sending RTPM
shall then send an P-AQTIVITY-RESJUME
request primitive (with the synchronization| point
serial number set to\zero), followed by an P-
ACTIVITY-DISCARD request primitive.

8.2.8.1.4 Old session connection identifier

The senditig RTPM may supply the sdssion
connection’ identifier of the session-conngction
during.which the activity was started; it|shall
supply it if that session-connection is ngt the
cirrent one. This session connection identifier is
conveyed in the Calling SS-User Reference,
Common Reference, and, optionally, Additional
Reference information components off this
parameter. The Called SS-user reference
component is not used.

8.2.8.1.5 Userdata

This parameter is not used.
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9 Abstract Syntax Definition of APDUs

The abstract syntax of each RTSE APDU is specified in this clause using the abstract syntax notation of
ISO 8824, and is shown in figure 1.

Reliable-Transfer-APDUs {joint-iso-ccitt reliable-transfer (3) apdus (0)} DEFINITIONS .. =
BEGIN
EXPIRTS rTSE, rTSE-abstract-syntax,

RTORQapdu, RTOACapdu, RTORJapdu, RTABapdu; -- for use by Presentation Layer only
RTS APPLICATION-SERVICE-ELEMENT FROM  Remote-Operations-Notation-extension { joint-iso-ccitt
remote-operations({4) notation-extension (2) };

IMP

rTSE-abstract-syntax OBJECT IDENTIFIER  :: = { joint-iso-ccitt reliable-transfer (3) abstract-syntax ()%
rTSE APPLICATION-SERVICE-ELEMENT = [joint-iso-ccitt reliable-transfer (3) asetD (1)}
RTSE-apdus::=  CHOICE {

rtorg-apdu  [16] IMPLICIT RTORQapdu,
rtoac-apdu  [17] IMPLICIT RTOACapdu,
rtorj-apdu [18] IMPLICIT RTORJ apdu,
rttp-apdu RTTPapdu,
rttr-apdu RTTRapdu,
rtab-apdu  [22]IMPLICIT RTABapdu}

-« Tags[19],[20],[21] are used by the values of the UNBIND macro of the RO-notation of
-- ISO/IEC 9072-1. Tags [0] to [15] inclusive age reserved for the

-- use by the APDUs of ROSE (ISO/IEC 9072-2). Any occurrence of

-- ANY in this module shall be replaced bya single ASN.1 type (if any) in an RTSE-user
- protocol specification. In addition anyRTSE -user protocol sharing a single named

-- abstract syntax with the RTSE protoco!l shall use distinct tags for the single

-- presentation data values in theuser data parameters of the RT-CLOSE (if any) and

-- RT-TRANSFER services. These tags shall be distinct from the tag values [16],[17],

-- [18]and [22] and from tHe ASN.1 types INTEGER and OCTET STRING.

--  Note: The above conditions are ensured, if the RTSE -user protocol specification uses the
-- RO-notation of ISOHEC 9072-1.

-~ In X .410-1984-mode only the components of RTORQapdu, RTOACapdu, RTORJapdu
-- and RTABdpdi are used by the presentation layer. This has the effect that the following
.- APDU types appear in the protocol in X.410-1984 mode instead of the alternative types
-~ of the RTSE-apdus type:

.- RTORQapdu

-- RTOACapdu

-- RTORJapdu

- RTTPapdu

-- RTTRapdu

-- K1 ABapdu

-- RTSE Protocol continued

Figure 1 (Part 1 of 3) - Abstract syntax specification of RTSE protocol
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-- RTSE Protocol continued

RTORQapdu :: = SET{

checkpointSize
windowSize
dialogueMode
connectionDataRQ

[0] IMPLICQIT INTEGER DEFAULT O,

{1] IMPLICIT INTEGER DEFAULT 3,

[2] IMPLIQIT INTEGER {monologue(0), twa(1)} DEFAULT monologue,
3] ConnectionData,

applicationProtocol

[4] IMPLICIT INTEGER OPTIONAL -- solely in X.410-19584 mode--}

RTOACapdu :: = SET {
checkpointSize [0] IMPLICIT INTEGER DEFAULT 0,
windowSize [1] iIMPLICIT INTEGER DEFAULT 3,

connectionDataAC [2] ConnectionData}
RTORJapdu :: = SET{
refuseReason {0] IMPLICIT RefuseReason OPTIONAL,-- only in X 410-1984 mode
userDataR) [1] ANY OPTIONAL -- RT'SE user data, only in hormal mode--}
RTTPapdu :: = -- priority -- INTEGER
RTTRapdu :: = OCTET STRING
RTABapdu ::= SET {
abortReason [0] IMPLIQIT AbortReason OPTIONAL,

[1] IMPLICIT BIT STRING OPTIONAL,

-- 8 bits maximumyonly if abortReason is invalidParameter
userdataAB [2] ANY OPTIONAL< only in normal mode and if abortReason
--is userError--}

reflectedParameter

-- RTSE Protocol continued

Figure( (Part2 of 3) - Abstract syntax specification of RTSE protocol
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-- RTSE Protocol continued

ConnectionData :: = CHOICE {
open [0} ANY, -- RTSE user data
-- this alternative is encoded as [0] IMPLICIT NULL
-- inthe case of absence of RTSE user data,
recover [1]1 IMPLICIT SessionConnectionidentifier}

$essionConnectionidentifier :: = SEQUENCE {

CailingSSuserReference,

CommonReference,

[0] IMPLICIT AdditionalReferenceinformation OPTIONAL }

RefuseReason :: = INTEGER {

rtsBusy(0),

cannotRecover{(1),
validationFailure(2),
unacceptableDialogueMode(3)}

CallingSSuserReference :: = CHOICE{ T61String --solely in X 410-1984 mode --,
OCTETSTRING  -- solely'in normal mode --}

fommonReference :: = UTCTime

hdditionalReferenceinformation :: = T61String

\bortReason :: = INTEGER {

locaiSystemProbiem{(0),

invalidParametef{1), -- reflectedParameter supplied
unrecognizedActivity(2),

temporaryProblem(3),

-- thé\RTSE cannot accept a session for a period of time --
protocolError (), -- RTSE level protocol error --

permanentProblem (S), -- provider-abort solely in normal mode --
userError (6), -- user-abort solely in normal mode --
transferCompleted {7) --activity can't be discarded --}

END --of RTSE Protocol

34
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10 Conformance

An implementation claiming conformance to this
part 2 of ISO/IEC 9066 shall comply with the
requirements given in 10.1 to 10.3.

10.1 Statement requirements

An implementor shall state the application
context for which conformance is claimed,

1ISO/IEC 9066-2: 1989 (E)

10.2 Static requirements

The system shall conform to the abstract syntax
definition of APDUs defined in clause 9.

10.3 Dynamic requirements
The system shall

a) conform to the elements of procedure
defined in clause 7;

inc]iuding whether the system supports normal
modle, X.410-1984 mode, or both.

b) conform to the mappings to theé used
services, for which conformance is
claimed, as defined in clause 8
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A.1 General

This a
Protoc

nnex defines a single Reliable Transfer

Annex A
(normative)

RTPM State tables

f) Table A.6 through A 16 inclusive specifies

the RTPM state table using the

abbreviations of the above tables.

T Machine (RTPMImterms of T state

table. The state table shows the interrelationship
betweepn the state of an application-association,

the inc
actions

bming events that occur in the protocol, the
taken, and, finally the resultant state of

the application-association.

The R

definit

PM state table does not constitute a formal
on of the RTPM. 1t is included to provide a

more precise specification of the elements of

proced

ire defined in clause 7.

This annex contains the following tables:

a)

b)

¢)

Table A.1 specifies the abbreviated name,
source, and name / description of each
incoming event. The sources are:

1) RTSE-user (RTSE-user);

2) peer RTPM (RTPM-peer);

3) Association Control Service
Element (ACSE);

4) Presentation service-provider (RS-
provider); and

5) RTPM (RTPM).

For some events the source and the target-1sHthe

RTPM ( internal event). If the RTPM issues

an

internal event as part of an action-taken, tfhe
RTPM awaits that internal event in the resultant

state.

A.2 Conventions

The intersection of an fncoming event (row) anfl a

state (column) formsacell.

In the state table| a blank cell represents the
combination®@fan incoming event and a state that

is not defided for the RTPM (See A.3.1). So
states await solely some incoming events from
source \RTPM (internal events). These states

marked by * and no other incoming events

cottsidered.

A non-blank cell represents an incoming ev
and a state that is defined for the RTPM. Suc
cell contains one or more action lists. An act

me
he
hire
hre

ent
N a
on

list may be either mandatory or conditional Jf a

d)

e)

36

Table A.2 specifies the abbreviated name cell contains a mandatory action list, it is the oply
of each state of the RTPM. action list in the cell.
Table A.3 specifies the@bbreviated name, A . . .
e s mandatory action list contains:
target, and name /~description of each
outgoing event. Thietargets are: a) optionally one or more outgoing events,
1) RTSE-usey (RTSE-user), b) optionally one or more specific actiojns
2) peer,RTPM (RTPM-peer); : pa Y pecilic actions,
3) Asséciation Control Service an
Element (ACSE); ¢) aresultant state.
47 Presentation service-provider (PS-
provider); and A conditional action list contains:
5) RTPM (RTPM). . . .
a) a predicate expression comprising
Table A.4 specifies the predicates. predicates and Boolean operators (—
Table A.5 specifies the specific actions. zﬁzgzsgjs}:ﬁg(ﬁ?ﬁdl\ OT, & represents
b) a mandatory action list (this mandatory

action list is used only if the predicate
expression is true).
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A local collision between an incoming event from
the RTSE-user and the association-recovery
procedure is modeled by deferring that event until
completion of the association-recovery procedure.

A.3 Actions to be taken by the RTPM

The RTPM state table defines the action to be

out;
res

ineq
oce

AJd
Ift
S 3
tak

A

A.ll
Blaink cells indicate an invalid intersection of an

ming event and state. If such an intersection
irs, one of the following actions shall be taken:

a)

b)

.2

a)

b)

taken by the RTPM in terms of an optional

roing-eventoptional-speeifie-getions;andthe ————————————————————————————

iitant state of the application-association.

Invalid intersections

If the incoming event comes from the
RTSE-user, or is an internal event, any
action taken by the RTPM is a local
matter.

If the incoming event is related to a
received APDU, PS-provider, or ACSE;
either the RTPM issues an an appropriate
internal event, or the RTPM issues both
an RT-PAind outgoing event ( to its RTSE-
user) and an RTAB outgoing event (to its
peer RTPM).

Valid intersections

e intersection of the state and incoming event
balid, one of the following actiens~shall be
pn:

If the cell contains a-mandatory action
list, the RTPM takeg-the actions specified.

If a cell containg one or more conditional
action lists, for®@ach predicate expression
that is true,the RTPM takes the actions
specified.Vf none of the predicate
expresSions are true, the RTPM takes one
of the actions defined in A.3.1.

i _‘DPefinition of variables and
fimers

ISO/IEC 9066-2: 1989 (E)

This boolean variable is set TRUE if the RTPM is

the association-initiating RTPM (specific
fall]), else set FALSE (specific action [a2]).

action

This boolean variable is tested in the predicate

pll.

A.4.2 Checkpoint-confirmed

This boolean variable is TRUE, if at lea
checkpoint was confirmed during the tr
procedure. It is set FALSE at the beginning
transfer procedure (specific action{a3(
[a33]). It is set TRUE, if @ -P-MI
SYNCHRONIZE confirm primitive is iss
the sending RTPM (specific action [a32]).

A4.3 QOutstanding-minor-syncs

indicates the num

This integer variable

transfer procedure. It is set to zero

beginning jof\the transfer procedure (s
action [a30)and [a33]). It is incremented by
a P-MINOR-SYNCHRONIZE request prim
issued by the sending RTPM (specific
[a31)]). It is decremented by 1, if a P-M
SYNCHRONIZE confirm primitive is iss
the sending RTPM (specific action [a32]).

outstanding checkpoint confirmations dur{g the

The value of this variable is compared w
value of the window-size field of the R
APDU in the predicate p32. The value
variable is compared with the value zero
predicate p33.

A.44 Transfer timer tr

st one
ansfer
of the
] and
NOR-
uned to

ber of

t the
ecific
one, if
tive is
action
[NOR-
ued to

th the
TOAC
f this
in the

This timer is used to control the transfer time. It is

set to the value of the transfer-time param
the RT-TRANSFER request primitive (s
action {a30]). It is reset if a RT-TRAN
response primitive is issued by the sending
(specific action [a35]).

In the case of time out the internal ev
timeout occurs.

eter of
pecific
SFER
RTPM

ent tr-

The following variables and timers are specified.

A4.1

Association-initiating RTPM

A.4.5 Recovery timer rec

This timer is used to control the recovery t
is set to a locally specified value in the re

ime. It
covery

case (specific action [a38]). It is reset after

successful recovery (specific action [a39]).

In the case of time out the internal event rec-

timeout occurs.
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Table A.1 (Part 1 of 3) - Incoming event list

Abbreviated Source Name and description
name
RT-OPreq RTSE-user RT-OPEN request primitive
RT-OPres+ RTSE-user RT-OPEN response primitive (Result = "accepted”)
T-OPres- RTSE-user RT-OPEN response primitive (Result = "rejected”)
T-CLreq RTSE-user RT-CLOSE request primitive
T-CLres RTSE-user RT-CLOSE response primitive
T-TRreq RTSE-user RT-TRANSFER request primitive
T-TPreq RTSE-user RT-TURN-PLEASE request primitive
T-TGreq RTSE-user RT-TURN-GIVE request primitive
T-UAreq RTSE-user RT-U-ABORT request primitive
TORQ RTPM-peer RTORQ APDU as user data of an A-ASSOCIATE
indication primitive
RTOAC RTPM-peer RTOAC APDU asiuser data of an A-ASSOCIATE
confirm primitive
RTORJ RTPM-peer RTORJ APDU as user data of an A-ASSOCIATE
confirmprimitive
RTAB RTPM-peer RTAB APDU as user data of an A-ABORT indication
primitive
RTTR RTPM-peer RTTR APDU as user data of a P-DATA indication
primitive
RTTP RTPM-peer P-TOKEN-PLEASE indication primitive optionally
with RTTP APDU as user data
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Table A.1 (Part 2 of 3) - Incoming event list

Abbreviated

name Source Name and description

A-ASCenf- ACSE A-ASSOCIATE confirm primitive (Result = "rejected”)
no RTORJ APDU

A-RELind ACSE A-RELEASE indication primitive

A-RELenf ACSE A-RELEASE confirm primitive

A-PABind ACSE A-P-ABORT indication primitive

P-ASind PS-provider P-ACTIVITY-START indication primitive

P-MSind PS-provider P-MINOR-SYNCHRONIZE indication primitive

P-MSenf PS-provider P-MINOR-SYNCHRONIZE confirm primitive

P-AEind PS-provider P-ACTIVITY-END indication primitive

P-AEcnf PS-provider P-ACTIVITY-END confirm primitive

P-CGind PS-provider P-CONTROL-GIVE indication primitive

P-UEind PS-provider P-U-EXCEPTION-REPORT indication primitive

P-PEind PS-provider P-P-EXCEPTION-REPORT indication primitive

P-Alind PS-provider P-ACTIVITY-INTERRUPT indication primitive

P-Alenf PS-provider R:ACTIVITY-INTERRUPT confirm primitive

P-ADind PS-provider P-ACTIVITY-DISCARD indication primitive

P-ADcnf PS-provider P-ACTIVITY-DISCARD confirm primitive

P-ARind PS-provider P-ACTIVITY-RESUME indication primitive
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Table A.1 (Part 3 of 3) - Incoming event list

Abbreviated

name Source Name and description
a-ab RTPM association aborted, recover
res RTPM activity resumption by the receiving RTPM
g-ret RTPM activity completed, discarded, or interrupted
4ss-ab RTPM start of association-abort procedure
gss-rec RTPM start of association-recovery procedure
4ss-rec-neg RTPM association-recovery unsuccessful
next RTPM transfer of RTTR APDU
B-ab RTPM start of provider-abort procedure
g-problem-1 RTPM receiving RTPM problem
-problem-2 RTPM receiving RTPM problefiymore severe than r-problem-1
fec-timeout RTPM recovery time out
ft-ab RTPM RTAB received
g-problem-1 RTPM sending RTPM problem
4-problem-2 RTPM sending RTPM problem more severe than s-problem-1
§-problem-3 RTPM sending RTPM problem more severe than s-problem-2
fr-discard RTPM start of transfer-discard procedure
tr-interr RTPM start of transfer-interrupt procedure
{r-p-ab RTPM start of procedures transfer-abort followed by provider-
abort
{r-pos RTPM transfer successful completed
fr-res RTPM start of transfer-resumption procedure
{r-timeout RTPM transfer time out
transfer RTPM start of transfer or transfer-retry procedures
y-exr RTPM start of user-exception-report procedure
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Table A.2 (Part 1 of 2) - RTPM states

::xt)lzeviated Name and description
STAO idle; unassociated
| STAOL awaiting RTOAC RTORJ, or A-ASCenf
STA02 awaiting RT-OPres+, or RT-OPres-
STA11 associated; RTPM is association-initiating RTPM and sending RTPM
STA12 associated; RTPM is association-initiating RTPM and receiving RTPM
STA21 associated, RTPM is association- responding RTPM and sending RTPM
STA22 associated, RTPM is association-responding RTPM and receiving RTPM
STA30 transfer; sending RTPM
STA31 suspended transfer; sending RTPM
STA32 awaiting P-AEcnf; sending RTPM
STA321 * awaiting tr-pos; sending RTPM
STA34* awaiting tr-discard to be followed by RT-TRenf +; sending RTPM
STA341 awaiting P-ADenf to be followed by RT-TRenf +; sending RTPM
STA35 * awalting tr-discard telbe followed by RT-TRenf-; sending RTPM
STA351 awaiting P-ADcnf to be followed by RT-TRenf-; sending RTPM
STA36 * awaiting tr-discard to be followed by transfer-retry procedure;
sending RTPM
STA361 awaifing P-ADcnf to be followed by transfer-retry procedure;
sending RTPM
STA37* awaiting tr-interr to be followed by transfer-retry procedure;
sending RTPM
STA371 awaiting P-Alcenf, sending RTPM
STA372'* awaiting tr-res; sending RTPM
STA38 * awaiting ass-ab; sending RTPM
STA38T Fwaiting a-ab; trarsferserding REPM
STA39 * awaiting rt-ab; transfer sending RTPM
STA40 awaiting RTTR ; transfer receiving RTPM
STA400 awaiting RTTR ; ignored transfer receiving RTPM
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42

Table A.2 (Part 2 of 2) - RTPM states

:::lzeviated Name and description

STA41 awaiting P-MSind or P-AEind; transfer receiving RTPM

STA410 awaiting P-MSind or P-AEind; ignored transfer receiving RTPM

STA42 awaiting recovery after u-exr event; transfer receiving RTPM

9TA43 * awaiting a-ret; transfer receiving RTPM

§TA44* awaiting u-exr; transfer receiving RTPM

§TA45* awaiting a-res; transfer receiving RTPM

JTA48 * awaiting ass-ab; transfer receiving RTPM

§TA481 * awaiting a-ab; transfer receiving RTPM

§TA49* awaiting rt-ab; transfer receiving RTPM

STA5B1 * awaiting ass-rec or ass-rec-neg; associatiorrrecovery procedure outside
activity

3TA510 awaiting RTOAC or RTORJ; associdtion-recovery procedure outside
activity

$TA52 awaiting RTORQ; association-recovery procedure outside activity

$TA53 * awaiting ass-rec or ass-rec¢-neg; association-recovery procedure sending
RTPM

$TA531 awaiting RTOAC JoRTORYJ; association-recovery procedure sending
RTPM

$TA532 awaiting RTORQ; association-recovery procedure sending RTPM

$TA54 * awaiting ass-rec or ass-rec-neg; association-recovery procedure receiving
RTPM

$TA541 awaiting RTOAC or RTORJ; association-recovery procedure receiving
RTPM

$TA542 awaiting RTORQ; association-recovery procedure receiving RTPM

TA70.* awaiting abort; unassociated

ITA7 1* awaiting abort; associated

STA72* awaiting rt-ab outside transfer

STA91 awaiting RT-CLres

STA92 awaiting A-RELcnf
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Table A.3(Part1 of 3) - Qutgoing event list

: 1989 (E)

Abbreviated
name

Target

Name and description

RT-OPind

RTSE-user

R

RT-OPEN indication primitive

RT-OPcnf=+
RT-OPcnf-
RT-CLind
RT-CLenf
RT-TRind
RT-TPind
RT-TRenf +

RT-TRenf-

RT-TGind
RT-UAind
RT-PAind
RTORQ

RTOAC

RTORJ

RTAB

RTTR

RTTP

RESE-user
RTSE-user
RTSE-user
RTSE-user
RTSE-user
RTSE-user
RTSE-user

RTSE-user

RTSE-user
RTSE-user
RTSE-user
RTPM-peer

RTPM-peer

RTPMpeer

RTPM-peer

RTPM-peer

RTPM-peer

RT-OPENcordfirmrprimmitive Result="accepted™)
RT-OPEN confirm primitive (Result = "rejected”)
RT-CLOSE indication primitive

RT-CLOSE confirm primitive

RT-TRANSFER indication primitive
RT-TURN-PLEASE indication primitive

RT-TRANSFER confirm primitive
(Result = "APDU-transferred”)

RT-TRANSFER confirm primitive
(Result = "APDU‘not-transferred”)

RT-TURN-GIVE'indication primitive
RT-U-ABORT indication primitive
RT-P-ABORT indication primitive

RTORQ APDU as user data of an A-ASSOCIATE
request primitive

RTOAC APDU as user data of an A-ASSOCIATE
response primitive

RTORJ APDU as user data of an A-ASSOCIATE
response primitive

RTAB APDU as user data of an A-ABORT request
primitive

RTTR APDU as user data of a P-DATA request
primitive

P-TOKEN-PLEASE indication primitive optionally
with RTTP APDU as user data
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Table A.3 (Part 2 of 3) - Qutgoing event list

Abbreviated Source Name and description

name

A-RELreq ACSE A-RELEASE request primitive

A-RELres ACSE A-RELEASE response primitive

Pl ASreq PS-provider P-ACTIVITY-START request primitive
PIMSreq PS-provider P-MINOR-SYNCHRONIZE request primitive
PIMSres PS-provider P-MINOR-SYNCHRONIZE response primitive
PlAEreq PS-provider P-ACTIVITY-END request primitive

Pt AEres PS-provider P-ACTIVITY-END response primitive

P CGreq PS-provider P-CONTROL-GIVE request primitive
PrUEreq PS-provider P-U-EXCEPTION-REPORT request primitive
Pl Alreq PS-provider P-ACTIVITY-INTERRUPT request primitive
PAlres PS-provider P-ACTIVITY-INTERRUPT response primitive
P-ADreq PS-provider P-ACTIVITY-DISCARD request primitive
P-ADres PS-provider P-ACTIVITY-DISCARD response primitive
P-ARreq PS-provider P-ACTIVITY-RESUME request primitive
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Table A.3 (Part 3 of 3) - Qutgoing event list

:;)l:)lzeviated Source Name and description

a-ab RTPM association aborted, recover

a-res RTPM setivity resumptionby thereceiving RTPM

a-ret RTPM activity completed, discarded, or interrupted

ass-ab RTPM start of association-abort procedure

ass-rec RTPM start of association-recovery procedure

ass-rec-neg RTPM association-recovery unsuccessful

next RTPM transfer of RTTR APDU

p-ab RTPM start of provider-abort procedure

rt-ab RTPM RTAB received

tr-discard RTPM start of transfer-discard procedure

tr-interr RTPM start of transfer~interrupt procedure

tr-p-ab RTPM start of proéédures transfer-abort followed by providert
abort

tr-pos RTPM transfer successful completed

tr-res RTPM start of transfer-resumption procedure

transfer RTPM start of transfer or transfer-retry procedures

u-exr RTPM start of user-exception-report procedure
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Table A.4 - Predicates

Code | Name and description
pl RTPM ean support the requested application-association
p2 Turn assigned to RTPM
5 RTPM can support association-recovery
6 transient rejection of association-recovery
11 association-initiating RTPM
30 only one RTTR APDU required to transfer the encoded-APDU-value (no
checkpointing)
31 RTTR APDU is the last one in a series of RTTR APDUSs to transfer the encoded-
APDU-value
32 outstanding-minor-syncs < window-size
33 outstanding-minor-syncs = 0
34 sending RTPM is willing to recover from P-PEind
35 checkpoint-confirmed (at least on P-MScnf received)
361 reason parameter value of P-UEind is "réceiving ability jeopardized”
362 reason parameter value of P-UEind.is"unrecoverable procedure error”
363 reason parameter value of P-UEind is "non-specific error”
364 reason parameter value of P<UEind is "sequence error”
365 reason parameter value of P-UEind is "local SS-user error”
41 received RTTR secured
43 transfer to beresumed was already completed
44 receiving RTPM is willing to perform and ignore transfer
45 receiving RTPM can resume the activity
46 receiving RTPM is willing to perform the association-abort procedure
91 RTAB abort-reason field value is "user-error”
99 RTABR abort-reason field value is "permanent-error”
p93 RTAB abort-reason field id value is "transfer-completed”
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Table A.5 - Specific actions

ISO/NEC 9066-2

: 1989 (E)

Code | Name and description
al association-initiating RTPM = TRUE.
a2 association-initiating RTPM = FALSE.
a30 outstanding-minor-syncs = 0,
set timer tr to transfer-time,
checkpoint-confirmed = FALSE.
a3l outstanding-minor-syncs = outstanding-minor-syncs + 1.
a32 outstanding-minor-syncs = outstanding-minor-syncs - 1,
checkpoint-confirmed =TRUE.
a3l outstanding-minor-syncs = 0.
a3b reset timer tr.
a38 set timer rec to local recovery time.
a39 reset timer rec.
a4l set reason parameter value of P-UEreq to “sequence error”.
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Table A.6 - RTPM state table: association-establishment

STAO STAO01 STA02
RT-OPreq pl:
RTORQ
[al]
RTORQ pl:
RT-OPind
[a2]
STA02
—ipl:
RTORJ
STAO
RT-OPres + p2:
RTOAC
STA21
—p2:
RTOAC
STA22
RT-OPres- RTORJ
STA0
RTOAC p2:
RT-OPenf+
STA11
—p2:
RT-OPcnf +
STA12
RTORJ RT-OPcnf-
STAO
A-ASCenf- RT-OPcnf-
STAO
A-PABind RT-PAind RT-PAind
STAO STAO
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Table A.7 - RTPM state table: association established, outside transfer

STA1ll STA12 STA21 STA22
RT-TRreq transfer transfer
STA30 STA30
P-ASind STA4Q STA40
P-Alind P-Alres P-Alres
STA12 STA22
P-ARind [a39] [a39]
a-res a-res
STAA45 STA45
P-ADind ass-ab assab
STA48 STA48
RT-TPreq RTTP RTTP
STA12 STA22
RTTP RT-TPind RT-TPind
STA1l STA21
RT-TGreq P-CGreq P-CGreq
STA12 STA22
P-CGind RT-TGind RT-TGind
STAll STA21
RT-CLreq A-RELreq
STA92
A-RELind RT-CLind
STA91
A-PABind ass-rec ass-rec ass-rec ass-rec
STAS51 STA51 STA52 STA52
RT-UAfeq RTAB RTAB RTAB RTAB
STAO STAO STAO STAOQ
RTAB rt-ab rt-ab rt-ab rt-ab
STAT72 STA72 STA72 STA72
rec-timeout p-ab p-ab
STA71 STAT1
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Table A.8 (Part 1 of 3) - RTPM state table: sending RTPM, transfer

STA30

STA31

STA32

STA321*

transfer

p30:
[a30]
P-ASreq

ba¥aniaakal

jAY) BN 2 Y
P-AEreq
STA32

—p30:
[a30]
P-ASreq
next

STA30

next

p32& —p31:
RTTR
P-MSreq
[a31]

next

STA30

p32&p31:
RTTR
P-AEreq
STA32

—p32:
STA31

P-MSenf

[a32]
STA30

[a32]
next
STA30

[a32]
STA32

P-AEenf

p33:
tr-pos
STA321

tr-pos

pll:

{a35]
RT-TRenf+
STA11

—pll:
[a35]

RT-TRenf+
STA21

tr-timeout

tr-discard
[a38]
STA35

tr-discard
{a38]
STA35

tr-discard
[a38]
STA35
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