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Foreword

ISO (the International Organization for Standardization) and |EC <(the
Electrotechnical Commission) together form a system for worldwide stand
a whole. National bodies that are members of 1SO or IEC(patticipate in

respective organization to deal with particular fields afitechnical activity.

International
ardization as
the develop-

SO and IEC

ment of International Standards through technical committees establirhed by the
1

technical committees collaborate in fields of mutual interest. Other
organizations, governmental and non-governmehtal; in liaison with 1SO 2
take part in the work.

In the field of information technology,,ISO-and IEC have established a jd
committee, ISO/IEC JTC 1. Draft international Standards adopted

international
nd IEC, also

int technical
Dy the joint

technical committee are circulated to national bodies for approval before| their accep-

tance as International Standards, They are approved in accordance with p
quiring at least 75 % approval’by the national bodies voting.

Committee ISO/IECAITC 1, Information technology.

ocedures re-

* International Standard \ISO/IEC 9066-2 was prepared by Joint Technical
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Introdud

This part o
application

rtion

F [SO/IEC 9066 specifies the protocol for the services provided by an
-service-element - the Reliable Transfer Service Element (RTSE) -

to provide IEr the Reliable Transfer of application protocol data units (APDUs)
0

between
Internati
application

Reliable T

en systems. This part of ISO/IEC 9066 is one of a set of
onal Standards specifying the protocols for sets of
-service-elements commonly used by a number of applications.

ansfer provides an application-independent mechanism to fecover

from cominunication and end-system failure minimizing the amount of

retransmig

This par
Recommen

sion.

of ISO/IEC 9066 is technically aligned with CCITT
dation X.228.
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INTERNATIONAL STANDARD
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Information processing systems -Text Communication -

Reliable Transfer - Part 2:
Protocol specification

I1SQ 8649: 1988 Information processin

g systems -

This pdrt of ISO/IEC 9066 specifies the protocol
(abstrag¢t syntax) and procedures for the Reliable
Transfdr 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
protoco] (ISO 8650), and the presentation-service
(ISO 88p2).

The RTBE 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.

This pdrt of ISO/IEC 9066 specifies conformance
requirdments for systems implementing-these
procedyres.

2 Normative references

The following standards contain provisions which,
through reference in~this text, constitute
provisipns of this part of ISO/IEC 9066. At the
time off publication, ‘the editions were valid. All
Standafds are subject to revision, and parties to
agreemnjent baséd on this part of ISO/IEC 9066 are
encourjaged to investigate the possibility of
applyirlg the most recent editions of the standards

Open Systems Interconnection - Sertic
for the Association Control Serviceflen]

ISO 8650: 1988, Information 'processin|
Open Systems Interceornection -
specification for the Association Cont
Element.

ISO 8822: 1988, \Information processin|
Open Systems/Interconnection - O
oriented presentation service definition.

ISO 8824: 1987, Information processin
Open/Systems Interconnection - Spec
Abstract Syntax Notation One (ASN.1).

b definition
ent.

o systems -
Protocol
kol Service

g systems -
onnection

g systems -
fication of

ISO 8825: 1987, Information processing systems -

Open Systems Interconnection - Spec

fication of

basic encoding rules for Abstract Syntgx Notation

One(ASN.1).

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

I[SO/IEC 9072-1: 1989, Information
systems - Text Communication
Operations - Part 1: Model, notation
definition.

3 Definitions

processing
le Transfer

processing
- Remote
nnd service

3.1 Reference model definitions

listed Below Members of I1ISO and IEC maintain

Registers of currently valid International
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.

This part of ISO/IEC 9066 is based on t
developed in ISO 7498 and makes
following terms defined in it:

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

d) application-service-element;

he concepts
use of the
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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;

k) user-element;

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;

¢) sending-application-entity; sender;

1) two- way-alternate interaction,; and

m) transfer syntax.

3.2 Service conventions definitions

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

a) serviice-provider;

b) serviice-user;

¢) confirmed service;

d) nonjconfirmed service;

e) proyider-initiated service;
f)  primitive;

g) reqyest (primitive);

h) indipation (primitive);

i)  response (primitive); and

) confirm (primitive).

3.3 Preséntation service definitions

This part ¢f ISO/IEC 9066 makes use of the
following tepms defined in ISO8822:

a) abs]ract syntax;
b) abs

¢) predentatiencontext; and

ract syntax’name;

d) defaultcontext.

dTeceiving-apptication-entity; Teceiver;

e) requestor;

f) acceptor;

g) Reliable Transfer Service Elément;

h) RTSE-user;

i) RTSE-provider;

j) ACSE-provider;

k) monologue interaction;

1) syntax‘matching-services;

m) Reliable Transfer;

n), X:410-1984 mode; and

6) normal mode.

3.6 Reliable Transfer projtocol
specification definitions

For the purpose of this part of ISO/IEC 9066 the

following definitions apply:

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

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

3.4 Association control definitions

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.

3.6.3 accepting-reliable-transfer-protocol-
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.


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

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

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:

the association-initiator. M presence is mandatory

U presence is a RTSE service-user option
3.6.7 association-responding-reliable- . .
transfer-protocol-machine: The reliable- T presence isa RTPM option
transfdr-protocol-machine whose RTSE-user 1s req source 1s related request pilimitive
the asspeiation-responder. ind sink is related indicatign primitive

4 Abbreviations

4.1 PData units

APDU application-protocol-data-unit

4.2 Types of application-protocol-data-
inits

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

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

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

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

RTOR RT-OPEN-REJECTCapplication-
protocol-data-unit

RTTR RT-TRANSFER\application-protocol-
data-unit

RTTP RT-TOKEN-PLEASE application-
protocol-data-unit

RTOA(

V4

4.3 Dthersabbreviations

The following abbreviations are used in this part

resp source is related response primitive

conf  sink is related-confirm primitive

Ssp source or sink is the RTPM
The structure of\€ach RTSE APDU is|specified in

clause 9 using the abstract syntax notation of ISO
8824,

6 Overview of the protocol

6.1  Service provision

The protocol specified in this part of ISO/IEC 9066
provides the services defined in ISO/]IEC 9066-1.
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-initiated
RT-U-ABORT Non-confirmed

of ISO/TEE€-9666:

AE application-entity

ACSE Association Control Service Element
ASE application-service-element

RTPM reliable-transfer-protocol-machine

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

6.2 Useofservices
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/IEC 9066 assumes that the RTPM is the sole
user of the above services.

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)

communicates with its service-user by means of
pr;m;f;voe defined in ISQ/IEC 9086-1 Each

The RTPM |requires access to local syntax-
matching-sefvices provided by the presentation-
service provider. This syntax-matching-service
consists of

a) An ¢ncoding service enabling the
tranisformation from the local
reprgsentation of an APDU value into an
encofed-APDU-value of type OCTET
STRING the value of which is the
reprpsentation of the APDU value
specified by the negotiated transfer
syntgx.

b) A dpcoding service enabling the
trangformation from an encoded-APDU-
valu¢ into the local representation of the
APDU value.

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

This part of] ISO/IEC 9066. recognizes that the
ACSE servicps require access 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
of the bove, or of any other,

invocation of the RTPM controls alslingle
application-association.

The RTPM is driven by RTSE service requegt and
response primitives from its ser¥ice-user, and by
indication and confirm primitives from the ACSE
services and the presentation-service. The RTPM,
in turn, issues indicationand confirm primitives
to its service-user~and request and response
primitives on the“used ACSE services or
presentation-service.

The receptidon of an RTSE service primitive| or of
an ACSE ¥ervice primitive, or of a presentption-
service.primitive, and the generation of dependent
actions are considered to be indivisible.

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

During the use of the RTSE services, except
RT-OPEN, the existence of an applicgtion-
association between the peer AEs is presumdd.

NOTE Each application-association may be identifigd in an
end system by an internal, implementation
dependent mechanism so that the RTSE servife-user,
and the RTPM, and the ACSE service-provifler can
refer to it.

presentation-sServices:

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

d) turn-please

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
The RT-OPEN-REQUEST (RTORQ) APDU is

e) furmgive

f) grror reporting:
fll) user-exception-report
2) provider-exception-report

sy

g) error

gl) transfer-interrupt
g2) transfer-discard
g3) association-abort
§

r4) association-provider-abort

h) errorrecovery:

I1) transfer-resumption (for recovery from
gl, or after successful h3 from g3 or g4)

2) transfer-retry (for recovery from g2)

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

i) abort

1) transfer-abort (recovery from gl ot g2
or g3 or g4 not possible)

i2) provider-abort (recovery fromgl or g2
or g3 or g4 not possible)

i3) user-abort.

In the following subclauses, a-summary of each of
these dlements of procedure is presented. This
consistp of a summary ofithe relevant APDUs, and
a highlevel overview of’the relationship between
the RTSE service“primitives and the APDUs
involvdd and theused presentation-service.

Clause|8 déscribes how the service primitives are
mapped\on the ACSE services, and on the

used—rthe Tequest—toestablishamrapplication-
association. The fields of the RTORQ|APDU are
listed in table 2.

7.1.2.2 RTOACAPDU

The RT-OPEN-ACCEPT\(RTOAC) AH
in the positive response-to the request
an application-asseciation.The fie

DU is used
Lo establish
Ids of the

RTOAC APDU areflisted in table 3.

7.1.2.3 (RTORJ APDU

The RT-OPEN-REJECT (RTORJ) APDU is used
in_the' negative response to the request to
establish an application-association.The fields of
the RTORJ APDU are listed in table 4.

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

a) an RT-OPEN request primitiye from the
requestor (association-initiaton);

b) an RTORQ APDU as user-dafa on an A-
ASSOCIATE indication primitjve

¢) an RT-OPEN response primitiye from the
acceptor (association-responder);

d) an A-ASSOCIATE confirm primitive that
may contain either an RTOA(C APDU, or
an RTORJ APDU, or no APDU

7.1.3.1 RT-OPEN request primitive

presentation-service.

7.1 Association-establishment
7.1.1 Purpose

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

7.1.2 APDUs used

The requesting RTPM forms an RTORQ APDU
from the parameter values of the RT-OPEN
request primitive and its internal data. 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 U req ind
User-data 1) U req ind
Sessiorrconmectiorriderntifier 2 i SP Sp
Application-protocol 3) U req ind

INOTES 1  The user-data field is used solely in the association-establishment procedure
2  Thesession-connection-identifier field is used solely in the association-recovety 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 usedsolely in the association-establishment procedure
2  The session-connection-identifier field is used solely in the association-recovery procedure.

Table 4 - RTORJ APDU fields

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

NOTES 1  Therefuse-reason field is used solely in the 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
accepting RTPM is not able to accept the
application-association, it forms and sends an
RTORJ APDU with appropriate parameters from

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
application-association is not established.

interndl data. The accepting RTPM 1ssues an A-
ASSOQIATE response primitive. The RTORJ
is sent as the user information parameter
-ASSOCIATE response primitive. The
ion-association is not established. The
ing RTPM does not issue an RT-OPEN
indication.

If the AL ASSOCIATE indication primitive and the
RTORQ APDU parameters are acceptable to the
accepting RTPM, it issues an RT-OPEN
indication primitive to the acceptor. The
RT-OPEN indication parameter values are
derivefl from the RTORQ APDU and the
A-ASSQCIATE indication primitive parameter
values.

The actepting RTPM waits for an RT-OPEN
responfe primitive from the acceptor, o% a
primitiye from the ACSE-provider.

7.1.3.3

When the accepting RTPM receives-an RT-OPEN
responge primitive from the accéptor, the result
paramgdter specifies whether ‘the acceptor has
acceptgd (value "accepted”) or rejected the
application-associatior.

RT-OPEN response primitive

If the gpplicationtassociation is accepted by the
acceptol, the accepting RTPM forms an RTOAC
APDU psing the RT-OPEN response primitive
paramgdtets and internal data. The RT-OPEN

7.1.3. 4 A-ASSOCTATE confirm ptimitive

The requesting RTPM receives amAZASSOCIATE
confirm primitive. The following sitdations are
possible:

a) the application<@ssociation|has been
accepted by the-acceptor;

b) the accepting’ RTPM or the a¢ceptor has
rejected.the application-associdtion; or

¢) thesACSE service provider has rejected
the.application-association.

If the application-association was accepted by the
acceptor, the A-ASSOCIATE confirm primitive
result parameter has the value “accepted” and the
RTOAC APDU is the value of [the user
information parameter of the A-A§SOCIATE
confirm primitive. The requesting RTPM issues

an RT-OPEN confirm primitive to the
The result parameter has the value
and the user-data parameter con
user-data parameter value of the RTO
The other parameters of the RT-OPE
primitive are derived from the A-Af
confirm primitive.

If the application-association was r
either the acceptor or the accepting RT)
ASSOCIATE confirm primitive Result
has one of the values "rejected

ASSOCIATE confirm primitive res

requestor.
"accepted”
tains the
AC APDU.
N confirm
BSOCIATE

pjected by
PM, the A-
parameter
” the A-
11t source

parameter has the value "ACSE service

e-user” and

respons nmm1hvn ngramofnrc nvm:.nf user rlc.fa

are stored by the acceptmg RTPM for
association-recovery. The accepting RTPM issues
an A-ASSOCIATE response primitive 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.

the RTORJ APDU 1s the value o

the user

information parameter of the A-ASSOCIATE
confirm primitive. The requesting 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 parameters of the RT-OPEN confirm
primitive are derived from the A-ASSOCIATE

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 parameter value in the RT-
OPEN indication primitive.

Application-protocol

confirm primitive.

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

7.1.4.1 (Checkpoint-size

The checkp
maximum 4
that mayj

bint-size field allows negotiation of the
mount of data (in units of 1024 octets)
be sent between two minor

synchronization points. A value of zero from the

requesting
select ched
checkpoint|

7.1.4.2

The windo
maximum

RTPM invites the accepting RTPM to
kpoint-size. If this field is absent,
size zero is assumed.

Window-size

v-size field allows negotiation of the
number of outstanding minor

synchronization points before data transfer shall

be suspendq
is assumed|

7.143 1
This is the

bd. If this field is absent, window-sizé 3

Dialogue-mode

dialogue-mode parameter value from

the RT-OPEN request primitive: It appears as the

dialogue-m
indication g

The value
way-altern
assumed.

bde parameter yvalue of the RT-OPEN
rimitive.

this figld)is either monologue, or two-
te. [£this field is absent, monologue is

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 alows negotiation of the
maximum amount of data/(in units of 1024 octets)
that may be sent  between two minor
synchronization points. If the checkpoint{size in
the RTORQ APDU is greater than zefo, the
accepting RTPM shall supply a value |in the
RTOAC APDU that is less than or equal to the
value in\the RTORQ APDU, else the ac¢epting
RTPM ‘may select the checkpoint-size. A value of
zérorfrom the accepting RTPM indicatgs that
checkpointing will not be used. The value|of this
field becomes the agreed maximum valpe and
governs both directions of transfer. If this|field is
absent, it is assumed that checkpointing will not
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 window-
size field allows negotiation of the maximum
number of outstanding minor synchronjzation
points before data transfer shall be susgended.
The accepting RTPM shall supply a value [that is
less than or equal to the value in the RTORQ
APDU. This becomes the agreed maximym size
and governs both directions of transfer. [If this

7.1.4.4
This is the

User-data

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.

ficld isabsent, window-size 3isassumed:

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

The refuse-reason field is only used in the X.410-
1984 mede-

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

The association-release procedure is used for the

This fi¢ld 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 accept
an association-recovery.

- | validation-failure: The acceptor, does not
recognize the requestor’s credentials 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 value of the RT-OPEN confirm
primitive/tothe requestor.

- |unac¢eptable-dialogue-mode: The
acceptor does not accept the type of
diglogue mode proposed for the

normal release of an an application-assgociation by
the association-initiator wifthoWht loss of
information in transit.

7.2.2 APDUs used
No APDUs are used inthis procedure.

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

a) af RT-CLOSE request primitiye from the
requestor (association-initiator)

b) an A-RELEASE indication pri‘Iﬁtive

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

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 pnd if there
is no outstanding RT-TRANSFER confirm
primitive. When an RT-CLOSE request primitive
is received from the requestor, the [requesting
(association-initiating) RTPM isques an A-
RELEASE request primitive. The reason
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 th¢ user-data
parameter of the RT-CLOSE request pfimitive.

APplicAtioN-association. This vatue 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.

7.1.6.2 User-data

This field is only used in the normal mode.

NOTE No RT-CLOSE request primitive parameters are
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.

NOTE No RT-CLOSE indication primitive parameters are

prese

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

htin X.410-1984 mode.

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

7233 R

When the
RT-CLOSE
RTPM issue]
The reason

T-CLOSE response primitive

accepting RTPM receives an
response primitive, the accepting
s an A-RELEASE response primitive.
parameter of the A-RELEASE

response primitive is the reason parameter of the

RT-CLOSE

information parameter

response pr

response primitive. The user
of the A-RELEASE
mitive is the user-data parameter of

the RT-CLOSE response primitive. The result

parameter
primitive is

NOTE No R
prese
7.2.3.4 Al

The request
confirm prig

The requeq

value of the A-RELEASE response
affirmative”.

[T-CLOSE response primitive parameters are
htin X.410-1984 mode.

-RELEASE confirm primitive

ing RTPM receives an(A;RELEASE
hitive.

ting RTPM igsues an RT-OPEN

confirm pri

itive to the acceptor. The RT-OPEN

confirm prifnitive parameter values are derived
from the A-RELEASE confirm primitive.

NOTE No

-CLOSE confirm primitive parameters are

preseptin’X.410-1984 mode.

An encoded-APDU-value is transferredias afsingle
RTTR APDU if checkpointing is\not [used.
Otherwise, the encoded-APDU-valfie is
transferred as a series of RTTR APDUS, the
maximum size (i.e. number.of octets formipng the
RTTR APDU value) of each-being the negqgtiated
checkpoint-size. The eoncatenation of the RTTR
APDU values is theencoded-APDU-value.

The fields of the RTTR APDU are listed in tgble 5.

7.3.3 TFransfer procedure

This précedure is driven by the following evénts:

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

b) a P-ACTIVITY-START indication
primitive, followed by one or more |RTTR
APDUs as user-data of P-DATA
indication primitives each, except the last,
followed by a P-MINOR-SYNCHRO)NIZE
indication primitive

¢) a P-MINOR-SYNCHRONIZE coppfirm
primitive

d) aP-ACTIVITY-END indication prirpitive

e} aP-ACTIVITY-END confirm primitfive

) aTransfer Time-out.

7.3.3.1 RT-TRANSFER request primifive

7.3
7.3.1

Transfer

Purpose

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

the acceptor

7.3.2 A

(receiver).

PDUs used

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

10

If the requesting RTPM possesses the Turn and
receives a RT-TRANSFER request from 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
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Table 5 - RTTR APDU fields

Field name

Presence | Source Sink

User-data-part

M req ind/conf

P-ACTIVITY-START request primitive is issued,

RTPM receives a RTTR APDU as user-data of a

since the Iatter service is not a confirmed service.

The mhximum RTTR APDU size will have been
negotiated during the association-establishment
procedure. The requesting RTPM shall submit, in
P-DAT|A request primitives, RTTR APDUs that
conforin to that agreement. Checkpoints may only
be insgrted if a checkpoint-size greater than zero
was negotiated during the association-
establishment procedure.

If a trgnsferred RTTR APDU is not the last in a
series pf RTTR APDUs used to transfer a single
encoded-APDU-value, the requesting RTPM
insert§ a checkpoint by issuing a P-MINOR-
SYN(QHRONIZE request primitive. The
requesting RTPM uses only the “explicit
configmation expected” type of minor
synchrpnization. The requesting RTPM may.issue
further P-DATA request primitives and P-
MINOR-SYNCHRONIZE request primitives
unless|the agreed window-size has beenreached.

Ifthe RTTR APDU is the only 6ne, or the last in a
series pf RTTR APDUs used to transfer a single
encoded-APDU-value, the requesting RTPM
issues g P-ACTIVITY- END request primitive.

Consedutive P-DATA request primitives shall not
be issyed, and(all data transfer shall take place
withinfan activity.

7.3.3.2 P-ACTIVITY-START indication

P-DA'l'A indication primitive.

If the RTTR APDU is not the)last in
RTTR APDUs used to transfer a sing
APDU-value, the acceptirig/RTPM re
MINOR-SYNCHRONIZE indication {
the accepting RTPM)has secured
APDU, it issues, a_P-MINOR-SYN(
response primitive:

7.3.3.3 A P-MINOR-SYNCHRONIZ
primitive

When‘the requesting RTPM receives 4
SYNCHRONIZE confirm primitive,

that the accepting RTPM has secured ¢
APDU-value APDU up to that point.

The requesting RTPM may issue furth
request primitives and H
SYNCHRONIZE request primitives
agreed window-size has been rea
window is advanced when a H
SYNCHRONIZE confirm primitive is
the requesting RTPM.

a series of
e encoded-
ceives a P-
rimitive. If
the RTTR
HRONIZE

E confirm

P-MINOR-
it assumes
he encoded-

er P-DATA
-MINOR-
unless the
ched. The
-MINOR-
received by

When a complete encoded-APDU-valfie has been

transmitted, the requesting RTPM
ACTIVITY-END request primitive.

ssues a P-

7334 P-ACTIVITY-END indication

primitive

A P-ACTIVITY-END indication

primitive

primitive, RTTR APDUs, and P-
MINOR-SYNCHRONIZE indication
primitives

The accepting RTPM receives a P-ACTIVITY-

START indication primitive, indicating the start
of transfer of a RTSE-user APDU. The accepting

indicates to the accepting RTPM that a complete
encoded-APDU-value has been transferred. 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.

P-ACTIVITY-END confirm

7.3.3.5

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:

a) an RT-TURN-PLEASE request primitive

pyimitive
An activify end is an implicit major
synchronization point and once successfully
confirmed Hy means of an P-ACTIVITY-END
confirm prirpitive, it indicates to the requesting
RTPM that| the RTSE-user APDU has been
secured by 3he accepting RTPM. The requesting
RTPM may then delete the transferred RTSE-user
APDU.

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

7.3.3.6 Transfer Time-out

from the requestor

b) an RTTP APDU as user-datasofl a P-
TOKEN-PLEASE indication primitive.

7.4.3.1 RT-TURN-PLEASE request
primitive
If the requesting RTPM does not possess thg Turn
and receives an RT-TURN-PLEASE request from
the requestor, the réquesting RTPM issuep a P-
TOKEN-PLEASE) request primitive. If the
priority parameter is present in the RT-TJURN-
PLEASE régquest primitive, an RTTP APDU is
formed ffom the parameter value and transferred
as user<data of the P-TOKEN-PLEASE request
primitive. This procedure may be perfgrmed
either inside or outside an activity.

7.4.3.2 RTTPAPDU

If an APDU]
time specifi
the RT-TRA
requesting
ACTIVITY
requesting
procedure

has not been transferred within the
bd in the transfer-time parameter,of
NSFER request primitive (that is) the
RTPM has not receivedlthe P-
-END confirm primitive), the
TPM performs the transfer-discard
followed by the ‘transfer-abort

If the accepting RTPM receives a P-TOKEN-
PLEASE indication primitive, the accqgpting
RTPM issues an RT-TURN-PLEASE inditation
primitive to the acceptor. If an RTTP APPU is

transferred as user-data of the P-TO

PLEASE

indication

primitive,

KEN-
the

procedure.

If during the transfer-discard procedure, the
requesting RTPM{/does not receive a
P-ACTIVITY-DISCARD confirm primitive within
a (locally |spec¢ified) reasonable time, the
requesting RTPM performs the transfer-abort
procedure i
procedure.

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

RT-TURN-PLEASE indication primnjitive
parameter is present and derived from the RTTP
APDLU.

7.4.4 Use of the RTTP fields

The RTTP APDU fields are used as follows.

7.4.4.1

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.

Priority

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
7.5 Turn-give : 7.5.3.1 RT-TURN-GIVE request primitive
7.5.1 Purpose If the requesting RTPM possesses thé Turn and

receives an RT-TURN-GIVE request primitive
from the requestor, it issues a P:xCONTROL-GIVE
request primitive and becomes the| receiving
RTPM. This may be done ofly outside gn activity.

The tufn-give procedure is used by a sender
(requestor) to give the Turn to the receiver
(acceptpr). The requestor becomes the receiver
and thd acceptor becomes the sender.

7.5.3.2 P-CONTROL-GIVE indication

primitive
If the accepting\RTPM receives a P-CONTROL-
GIVE indication primitive, the accepiing RTPM
issues an RT-TURN-GIVE indication primitive to
The tugn-give procedure is driven by the following the acceptor, and issues a P-CONTROL-GIVE
events: respouse primitive. The accepting RTHM becomes

a) |an RT-TURN-GIVE request primitive thig'sending RTPM.
b) l]a P-CONTROL-GIVE indication

primitive.

7.5.2 APDUs used
No APDUs are used in this procedure.

7.5.3 Turn-give procedure

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 APDUsused
No APDUs are used in this procedure.

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
jeopardized”, the transfer-abort procedure
followed by the provider-abort procedure

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

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

7.6.1.3.1

If the receiviing 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:

eceiving RTPM problem

a) In spvere problem situations, the value
“recpiving ability jeopardized” is used.

b) In gxceptional circumstancess the
recdiving RTPM may have to delete a
partfially received RTSE-user APDU, even
tho,]lgh some minor synchronization
points have been confirmed. In this case,

the [value “unrecoyerable procedure

error” is used.

¢) If the receivingsRTPM is not willing to
complete a transfer procedure, the value
“noi-specificerror” is used.

d) If tHe sending RTPM resumes a transfer
pro¢edure already finished by the

are performed.

b) With a value "unrecoverableprogedure
error”’, the transfer-discard pro¢edure
followed by transfer-retry '‘procedufre are
performed.

¢) With a value "non“specific erron”, the
transfer-discard\procedure followed by
the transfer*abort procedurp are
performed.

d) With @ value "sequence error|, the
transfer-discard procedure is performed
and the requesting RTPM issdes 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 |n the
transfer procedure, the transfer-inflerrupt
procedure followed by the transfer-
resumption procedure are performefl. If no
checkpoint was confirmed in the tiansfer
procedure, the transfer-discard propedure
followed by the transfer-retry pro¢edure
are performed.

7.6.2 Provider-exception-report
7.6.2.1 Purpose

If the presentation service-provider detepts an
unexpected situation during an activitly, not

receiving RTPM (see 7.8.1.3.2), the value
“sequence error” is used.

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

14

covered by other services, a
P-P-EXCEPTION-REPORT indication primitive
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

The receiving RTPM ignores a

P P EX IPRPTIAON _RIEDODRT o s 4o M s
e S LT T TOINV- IV UV I AT av i i e ves

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
indicated by an error reporting procedure;

L 223

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

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

b) Rf 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

The trapsfer-interrupt procedure is\used by the
sending| RTPM to handle a less severe (than those
handled by the other error handling procedures)
error sitfuation during the transfer procedure, if at
least orle checkpoint wa§ eonfirmed during the
transfey procedure.

7.7.1.2 | APDUsarsed
No API}Us arerused in this procedure.

7.7.1.3 | \Transfer-interrupt procedure

1 O 1T » L0 21l 3
197 ToCar oo~ oSer— error—mrtnept blem is a

local sending RTPM problem:

77132 P-ACTIVITY-INTERRUPT
indication primitivé

If the receiving CRTPM redeives a
P-ACTIVITY-INTERRUPT indication |primitive,
it issues a P-ACTIVITY-INTERRUPT response
primitive and startsa local recovery timer.

7.7.1.3.3 P-ACTIVITY-INTERRUPT confirm
primitive
If «the sending RTPM receives a

P-ACTIVITY-INTERRUPT confirm pijimitive, it
starts the transfer-resumption procedure.

7.7.2 Transfer-discard
7.7.2.1 Purpose

The transfer-discard procedure is uged by the
sending RTPM to escape from a more sgvere (than
those handled by the transfer-interrupt
procedure) error situation, or a less sqvere 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 followinF events:

This procedure is driven by the following events:
a) asending RTPM problem,;
b) a P-ACTIVITY-INTERRUPT indication
primitive;
¢) a P-ACTIVITY-INTERRUPT confirm
primitive.

a) asending RTPM problem;

b) a P-ACTIVITY-DISCARD indication
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
indicated by an error reporting procedure,

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.

7.7.3.3.1 RTPM-abort

prgcedural error”, if the problem is a local

b) ”l}ml SS-User error", or unrecoverapie
ding RTPM problem.

se

7.7.2.3.2 P-ACTIVITY-DISCARD indication
primitive

If the |receiving RTPM receives a
P-ACTIVITY-DISCARD indication primitive, it
issues 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 recefving RTPM has already issued an RT-
TRANSFHR indication primitive, it performs the
associatiop-abort procedure. The abort-reason
field valufe of the RTAB APDU is "transfer-
completed|. In this case the sending RTPM ends
the transfer procedure with a positive RT-
TRANSFIER confirm primitive and\the
associationl;;recovery procedure is performed

7.7.2.3.3 P-ACTIVITY-DISCARYD confirm

primitive

The receigt of a P-ACTIVITY-DISCARD confirm
primitive|by the sending \RTPM signifies the
completion of the transfer-discard procedure.

7.7.3 A ssociation-abort

7.17.3.1 [Purpose

The assocjatien-abort procedure is used by the

Either the receiving or the sending| RTPM
transfers an RTAB APDU to its peeras uper-data
of an A-ABORT request primitive, Tf the RTPM is
the association-initiating RTPM, it performs the
association recovery procedureCIf the RTPM is the
association-responding \RTPM, it awaits
association-recovery. The receiving RTPM starts
a local recovery timer’

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

7.7.33.27 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|starts a
local recovery timer.

After successful association recovery, the[sending
RTPM performs the transfer-resumption

procedure.

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

7.7.3.4.1 Abort-reason

RTPMs to handle the most severe error situations.
This procedure can be performed between an RT-
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

This field may contain one of the following values:
- 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

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

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

brotocol-error: of the RTPM;

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

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

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

7.7.3.4.2 Reflected-parameter

The reflected-parameter field is a bit string that

identifi
invalid

bs which parameters are regarded as
barameters in the primitive received from

the used service by the aborting RTPM before the
associatfion-abort. The order of the bits in the bit

string i

the same as the order pf\thie parameters

in the thbles of service parameters in ISO 8649
and ISQ 8822 (i.e. bit 1 _represents the first

parame

er, etc).

7.7.3.4.3 User-data

This fidld is ndt)used in the association-abort
procedufe.

7.7.4
7.7.4.1

Alssociation-provider-abort

The association-provider-abort procedy
to handle an ACSE-provider, or'a pr
service-provider abort.

7.7.4.2 APDUs used

No APDUs are used in this procedure.

7.7.4.3 Association-provide

procedure
This procedure is driven by the followin

an‘an A-P-ABORT indication prim

re is used
bsentation

r-abort

> event:

tive.

7.9.4.3.1 A-P-ABORT indication primitive

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

After such an event, the association
RTPM starts the association-recovery

Both RTPMs start a local recovery timer.

If the association-provider-abort proc
performed during the transfer procs
sending RTPM starts the transfer-r
procedure after the association
procedure is successfully completg
association-recovery procedure
successfully completed, the sendi
performs the transfer-error procedur

red to both

primitive,

initiating
procedure.

,.

bdure was
dure, the
bsumption
recovery
d. If the
was not
ng RTPM
e, and the

provider-abort procedure.

Purpose

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

b) an error situation handled by the

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

session connection identifier parameters of the
P-ACTIVITY-RESUME indication primitive with

asspciation-abort procedure during a
transfer procedure. In this case the
trajnsfer-resumption procedure is
performed after an association-recovery
propedure is successfully performed. If no
ch¢ckpoint was confirmed in the
interrupted transfer procedure, the
trapsfer-discard procedure followed by the
trapsfer-retry procedure are performed
aftér transfer-resumption.

7.8.1.2 APDUsused

The transfer-resumption procedure uses the

RTTR APOU (see 7.3.2).

7.8.1.3 Transfer-resumption procedure

This procedure is driven by the following events:
a) thelresumption of an interrupted Activity;
b) a P-ACTIVITY-RESUME indigation

primitive.

After thesq events, the transfer précedure is used
to continue(see 7.3.3).

7.8.1.3.1 Resumption of“an interrupted
activity

The s¢nding RTPM issues a
P-ACTIVITY-RESUME request primitive with
parameter$ thdt link the resumed activity to the
previously[intérrupted one.

the corresponding information (se|ssion-
connection-identifier, and activity ddentifier)
recorded for the last completely secured transfer
(see 7.3.3.4).

If the information coincides;\he receiving RTPM
either (a) responds correctly to the sending RTPM
according to the transfer)procedure, but discards
the data it receive$y and does not isgue an
RT-TRANSFER (indication primitive,|or (b)
performs the uSeér-exception-report procedure
with a reason parameter value of "seguence
error”.

If the information does not coincide, and |the old
actiyity identifier and the old session connection
identifier parameter match the corresgonding
information of the previously interrupted detivity,
the transfer-resumption procedure contifues as
for the transfer procedure with a P{DATA
indication primitive for the RTTR |APDU
following the last confirmed checkpoint.

If the receiving RTPM cannot resume the getivity,
the receiving RTPM performs the user-ex¢eption-
report procedure or the association-abort
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 sjtuation

After the sending RTPM has issued the
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

handled by the transfer-discard procedure .

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

Transfer-retry procedure

parameter value is used in the
P-ACTIVITY-START request primitive.

7.8.3 Association-recovery

7.8.3.1 Purpose

The association-recovery procedure is used by the

RTDPDA ¢

veor—feom—an
¥

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

Association-recovery procedure

This procedure is driven by the following events:

a) an A-ASSOCIATE request primitive by
the association-initiating RTPM,

associatjen-initteting RTPM—te
error sifuation handled by the association-abort
procedyre or the association-provider-abort
procedufe.

TOCCOVET oI oLr

7.8.3.2 APDUs used

The asgociation-recovery procedure uses the
RT-OPEN-REQUEST (RTORQ) APDU, the
RT-OPHN-ACCEPT (RTOAC) APDU, and the
RT-OPEN-REJECT (RTORJ) APDU.

7.8.3.2.1 RTORQAPDU

The RT-OPEN-REQUEST (RTORQ) APDU is
used in|the request to recover an application-

associatjon. The fields of the RTORQ APDU are
listed in|7.1.2.1.

The foll

a) the user-data field is not used;

wing rules apply:

b) {he session-connection-identifier field is
mandatory.

7.8.3.2.4 RTOACAPDU

The RTIOPEN-ACCEPT({(RTOAC) APDU is used
in the p¢sitive response.té the request to recover
an appllication-asseciation. The fields of the
RTOAC[APDU aredisted in 7.1.2.2.

The follgwing rules apply:

b) an RTORQ APDU as user-datg
ASSOCIATE indication primitiy

¢) an A-ASSOCIATE confirm prin
may contain either (an RTOAC
an RTORJ, or noARPDU.

7.8.3.3.1 A-ASSOCIATE request pr|

The association-initiating RTPM

RTORQ APDU from its internal {
associatién initiating RTPM issu
ASSOCIATE request primitive using i
stored\'"during the association-esta
procedure (see 7.1.3.1). The RTORQ A}
user Information parameter vald
A-ASSOCIATE request primitive.

The association-initiating RTPM w

on an A-
re;
hitive that
APDU, or

imitive

forms an
ata. The
s an A-
formation
lishment
PDU is the
e of the

hits for a

primitive from the ACSE service-provider.

7.8.3.3.2 RTORQ APDU

If the application-association is not ac
the ACSE service-provider, no A-AS
indication primitive is received by the a
responding RTPM and no action takes p

If the application-association is accepf
ACSE service-provider, the ass
responding RTPM receives the RTORQ
the user information parametgd
A-ASSOCIATE indication primitive.

cepted by
SOCIATE
ssociation-
lace.

ed by the
bciation-
APDU as
r on an

a) the user-datafieid iSnotused;

b) the session-connection-identifier field is
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.

If any of the A-ASSOCIATE indication primitive
parameters, or any of the RTORQ APDU fields, is
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-
ASSOCIATE response primitive. The RTOAC
APDU is sent as the user information parameter

“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
following value "rejected (transient)”; or

of the A-AtSOCIATE response primitive.

7.8.3.3.3

The assoc
A-ASSOCI

situations

a) th
acq

b) thd
ass

¢) the
the

If the assd
ASSOCIAT

-ASSOCIATE confirm primitive

fation-initiating RTPM receives an
ATE confirm primitive. The following
hre possible:

b association-recovery has been
epted;

accepting RTPM has rejected the
ociation-recovery;or

ACSE service provider has rejected
association-recovery.

ciation-recovery was accepted, the A-
'E confirm primitive result parameter

has the value ”accepted” and the RTOAC APDU is

the value d
A-ASS0(¢

f the user information parameter of the
IATE confirm primitive. Fhe

applicationg-association is recovered successfully,

and if the
transfer p
with the tr

If the ass¢
responding
primitive
“rejected
primitive

?ACSE ser]

association-abort occurred during the
ocedure, the sending RTPM continues
hnsfer-resumption procediire.

ciation-recovery was rejected by the
RTPM, the A-ASSOCIATE confirm
result parameter has one of the values
.7, thé 2 A-ASSOCIATE confirm
Fesult source parameter has the value
viceruser” and the RTORJ APDU is the

value of t

e(user information parameter of the

b) if, in X.410-1984 mode, the refusg-reason
field of the RTORJ APDU hasHhthe value

"rts-busy”.

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

If the association-initiating RTPM is the gending
RTPM, and the association-abort occurred during
the transfer procedure, the sending| RTPM
performs the“transfer-abort procedure. The
association-initiating RTPM performs the
provider-abort procedure.

If the association-responding RTPM ddtects a
recovery-time-out, the following actiops take
place. If the association-responding RTPY is the
sending RTPM, and the association-abort
occurred during the transfer procedure, the
sending RTPM performs the transfer-abort
procedure. The association-responding| RTPM
performs the provider-abort procedure.

7.8.34 Useofthe RTORQ APDU fields
The RTORQ APDU fields are used as folloyvs.

7.8.3.4.1 Checkpoint-size
See7.1.4.1.

7.8.3.4.2 Window-size
See7.1.4.2.

A-ASSO

IATE confirm primifiva The

application-association is not recovered.

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

7.8.3.4.3 Dialogue-mode
See7.1.4.3.

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
The RTOAC APDU fields are used as follows.

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
procedure.

7.8.3.5.1 Checkpoint-size
See7.115.1.

7.8.3.5.2 Window-size
See 7.1.5.2.

7.8.3.5.3 User-data

This fi¢ld is not used in the association-recovery
procedure.

7.8.3.514 Session-connection-identifier

The sdssion-connection-identifier is used to
specify|the original session connection used in the
associafion-establishment procedure. This is used
in orddr to relate the new session-connection to
the exigting application-association.

7.8.3.6] Useofthe RTORJ APDU fields
The RTIORJ APDU fields are used as follows.

7.8.3.6]1 Refuse-reason

The refjuse-reason field is used solely in the X.410-
1984 miode.

This figld may contain one of the following values:

- |rts-busy:<The association-responding
RTPMuis’so loaded that it cannot support
the japplication-association. The
asGociation-initiating RTPM should retry

7.9

Abort

These procedures are performed when g successful
recovery from one of the‘error|handling

procedures is not possible.

7.9.1

7.9.1.1

Transfer-abort

Purpose

The transfersabort procedure is ugjed by the
sending RTPM if the transfer of an RTSE-user

APDU is not'possible.

7942 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 parameter value
?APDU-not-transferred”. The APDU [parameter
value is the RTSE-user APDU not trankferred.

7.9.2
7.9.2.1

Provider-abort

Purpose

The provider-abort procedure is uged by the

RTPMs, if recovery is not possible.

7.9.2.2 APDUs used

If an application-association exists, the provider-
abort procedure uses the RT-ABORT (RTAB)
APDU. The RTAB APDU is specified ipn 7.7.3.2.

after a period of time. IThis value 18
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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

If an application-association exists, either the

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;

b) an RTAB APDU as User-data of an A-

receiving dr the sending RTPM transiers an
RTAB APDU to its peer as the user-data
parameter df an A-ABORT request primitive. The
RTPM issuds a RT-P-ABORT indication primitive
to its RTSE{user.

7.9.2.3.2 RTAB APDU

If the sending or the receiving RTPM receives an
RTAB APDU as the user-data parameter of an
A-ABORT ipdication primitive, it issues an RT-P-
ABORT indjecation primitive to its RTSE-user.
7.9.2.3.3 Recovery time-out

If an applichtion-association does not exist and a
local recovdry time-out occurs, the RTPM issues
an RT-P-ABORT indication primitive to its
RTSE-user.
7.9.2.4 Useofthe RTAB APDU fields

The RTAB APDU fields are used as follows,

7.9.2.4.1 Abort-reason

The value of this field is “permanent-error”.

7.9.2.4.2 Reflected-parameter
This field is|not used.

7.9.2.4.3 User-data
This field is|not used.

ABORT Imdication primitive |

7.9.3.3.1 RT-U-ABORT request

If the requesting RTPM receives an RT-U-ABORT
request primitive from the requestor, an [RTAB
APDU is formed from the parameter valug of the
RT-U-ABORT request primitive and transferred
as user-data of an A-ABORT request primitjve.

7.9.3.3.2 RTABAPDU

If the accepting RTPM receives the RTAB APDU
as user-data of an A-ABORT indication primitive,
the accépting RTPM issues an RT-U-ABORT
indication primitive to the acceptor. The
RT-U~ABORT indication primitive parampter 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 appeard as the
user-data parameter value of the RT-U-ABORT

7.9.3 User-abort
7.9.3.1  Purpose

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

7.9.3.2 APDUsused

22

indication primitive.

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

services, and 8.2 defines the mapping on the
presentation-service

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
service primitives:

a) Mode

Identification of the named abstract syntax in use
is assufned for all RTSE services and is mapped
onto uspd services, however this is a local matter
and outside the scope of ISO/IEC 9066.

8.1 XIlapping on the ACSE Services

This sybclause defines how the ACSE service
primitiyes described in ISO 8649 are used by the
RTPM.|Table 8 defines the mapping of the RTSE
service| primitives and APDUs to the ACSE
serviceprimitives.

Subclagise 8.1.1 defines the mapping onto ACSE
in norr:lnal mode. Subclause 8.1.2 defines the
mapping onto ACSE in X.410-1984 mode.

8.1.1 Mapping on the ACSE Services\in
normal mode

8.1.1.1 Association-establi®hment

b) Application Context Name
¢) Calling AP Title

d) Calling AP Invocatipn-identifigr
e) Calling AE Qualifier
f) Calling AE Invocation-identifigr
g) Called APTitle

h) Called AP Invocation-identifies
i) , Called AE Qualifier

) ) "Called AE Invocation-identifie
k) Responding AP Title

1)  Responding AP Invocation-identifier
m} Responding AE Qualifier
n) Responding AE Invocation-idegtifier

0) Result Source

RT-CLOSE request/indication -
RT-CLOSE response / confirm -
association-abort RTAB

association-provider-abort -
RT-P-ABORT indication RTAB

procedure p) Diagnostic
q) Calling Presentation Address
Table 8 - ACSE mapping overview
RTSH sérvice 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-U-ABORT request/ indication RTAB

A-RELEASE request/ indication
A-RELEASE response/ confirm
A-ABORT request/ indication
A-P-ABORT indication
A-ABORT request/ indication
A-ABORT request/ indication
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r) Cal

led Presentation Address

s) Responding Presentation Address

t) Presentation Context Definition List

u) Presentation Context Definition Result
List

v) Default Presentation Context Name

w) Default Presentation Context Result.

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
RTPM, the other as the receiving RTPM.

8.1.1.1.2 Iarameters not used

The followi

g parameters of the A-ASSOCIATE

service prithitives are not used:

a) Prekentation requirements

b) Ini

tial synchronization point serial

numhber.

equest and indication primitive

8.1.1.1.3 H}se of the other A-ASSOCIATE

8.1.1.1.3.1
For both

indication
parameter

8.1.1.1.3.2
The para

arameters
User information

the A-ASSOCIATE request and
primitives, the user information
s used to carry the RTORQ APDU.

Quality of Service

meters “Extended Control” aud

“Optimized Dialogue Transfer” are set to “not

required.”
such that d
8.1.1.1..3.3

This paran
RTPM to s

a) Ha
b) Exq

The remaining parameters”are set
bfault values are used.
Session requirements

eter is set by the @ssociation-initiating
lect the following)functional units:

f-duplex funetional unit

eptions functional unit

¢) Mi

opsyrchronize functional unit

d) Activi

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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8.1.1.1.3.5 Session connection identifier

The association-initiating RTPM will“supply a
session connection identifier, whieh will beused to
uniquely identify the sessioncconnection| This
identifier is formed of the following comppnents:
SS-User Reference, Conimion Referenc¢, and,
optionally, Additional Reference Informatipn. The
SS-User Reference is'¢onveyed as the Calling SS-
User Reference by)‘the association-inifiating
RTPM. Commbn Reference and Add{tional
Reference Information are conveyed in similarly
named parameters of the P-CONNECT prijnitive.

Each ‘eomponent, when present, shall contain a
data‘element of the appropriate type frpm the
following definitions:

CallingSSuserReference :: = CHOICE{
T61String --solely in X 410-1984 mode --
OCTET STRING --solely in normal mode --}

1= UTCTime
= T61String

CommonReference
AdditionalReferencelnformation ::

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 relevancg if the

application-association is accepted by the ACSE

service-provider.

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
(permanent)”.

b)

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-
ASSOCJATE request and indication primitives.
8.1.1.1.1.4 Session requirements

This pgrameter has the same value as in the A-
ASSOC[IATE request and indication primitives.
8.1.1.1.4.5 Initial assignment of tokens

This pafameter is not used.

8.1.1.1.4.6 Session connection identifier

This pdrameter has the same value as in ‘the A-
ASSOJIATE indication primitive. The) Calling
SS-Usel Reference value of the ANASSOCIATE
indicat{on primitive is returpedias Called SS-
User Reference by the assoctation-responding
RTPM.

8.1.1.2 Association-velease procedure

The askociation-release procedure takes place
concugrently(with the underlying ACSE
association release.

8.1.1.2J1 \\Directly mapped parameters

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
primitive parameters

Association-provider-abort

€ use of the A- indication primitive

parameters are defined in ISO 8649;

8.1.1.4  Association-recovery prodedure

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

8.1.1.4.1 Parameters from RT-OPEN service

The following parameters of the RT-OP[EN service
primitivesiare 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-identifie
e) Calling AE Qualifier
f) Calling AE Invocation-identifig
g) Called AP Title
h) Called AP Invocation-identifiey
1) Called AE Qualifier
j) Called AE Invocation-identifier
k) Responding AP Title

v

"

1) Responding AP Invocation-identifier

e AR Qualifier

The following parameters of the RT-CLOSE
service primitives are mapped directly onto the
corresponding parameters of the A-RELEASE
service primitives:

a) Reason

b) User-data (on user information).

m—RespondingAL-Quatier
n) Responding AE Invocation-identifier
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 followi

ng parameters of the A-ASSOCIATE

service primitives are not used:

a) Pre

sentation requirements

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
(value "requestor side”) the tokens depending
upon whether it had them before the

b) Ini
nun

ial synchronization point serial
hber.

8.1.1.4.3 Parameters used as in the

4
E

ssociation-establishment
rocedure

The following parameters of the A-ASSOCIATE

service pri

mitives are used as desecribed for the

association-establishment procedure (see

81.1.1):
a) Usd

r Information

b) Quality of Service

¢) Ses

d) Ses

ion requirements

sion connection identifier.

equest and indication primitive

8.1.1.44 H’se of the other A-ASSOCIATE

8.1.1.4.4.1
The follow

arameters.
Initial assignment of token's

ng rules apply:

a) Ift

e association-initiating RTPM has the

Tutn, it specifies _the value "requestor
sidg”.

b) If the associafion-initiating RTPM does
not| have the)Turn, but has issued a P-

CONTROL-GIVE request primitive with
no onfirmatlon that the tokens were

side”. (Receipt of data serves as
confirmation that the tokens were
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

session-connection was aborted.

8.1.1.4.5.2 Result

If the association-responding RTPM rejefts the
application-association, the’ value gf this
parameter is set to either (rejected (transignt)” or
"rejected (permanent)”,€lse’it is set to "acc¢pted”.

8.1.1.5 Association-abort, providertabort

and user-abort procedures

8.1.1.5.1 Use of the A-ABORT requept and
indication primitive parametdrs

8.1.1.5/1.1 Abortsource

Thigrparameter value is "ACSE service-usgr”.

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-establishiment

procedure

The association-establishment procedur¢ takes
place concurrently with the underlying| ACSE
association establishment.

8.1.2.1.1 Directly mapped parameters

The followmg parameters of the RT- OPEI\ service
nto the
correspondmg parameters of the A- ASSOCIATE
service primitives:

a) Mode
b) Result Source

¢) 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  Association-release procedure

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

8.1.2.2.1 Parameters not used

The following parameters of the A-RELEASE

service primitives are not used:

a) Application Context Name a) Reason
b) fathingAd-Titte b) User Information
¢) [Calling AP Invocation-identifier
d) [Calling AE Qualifier 8.1.2.3 Association-providdr-abort
Procedure
e) [alling AE Invocation-identifier 8.1.2.3.1 Use of the APSABORT indication
f) [Called AP Title primitive parameters
g) [Called AP Invocation-identifier The use of the AP~ABORT indication primitive
h) [Called AE Qualifier parameters are defined in ISO 8649.
i) [Called AE Invocation-identifier 8.1.2.4 _Association-recovery prodedure
j) [Responding AP Title The assoeiation-recovery procedure takes place
k) [Responding AP Invocation-identifier concgr‘z‘"ently w.,lth the underlying ACSE
association establishment.
| 1) |Responding AE Qualifier
| m) [Responding AE Invocation-identifier 8.1.2.4.1 Parameters from RT-OPEN service
. Y . The following parameters of the RT-OPEN service
n) Presentation Context Definition List primitives are stored by the RTPMs, ahd mapped
o) [Presentation Context Definition\Résult  directly onto the corresponding parameters of the
List A-ASSOCIATE service primitives:
p) |Default Presentation Context:Name a) Mode
| q) [Default Presentation Context Result b) Calling Presentation Address
8.1.2.1.3 Parameters used‘as in normal mode ¢) Called Presentation Address
The following parameters of the A-ASSOCIATE d) Responding Presentation Addrgss.
?Seé:l(ée plil)n.utlves gre used as in the normal mode 8.1.2.4.2 Parameters notused
. The following parameters of the A-ABSOCIATE
a) |UserInformation . .2,
service primitives are not used:
| b) [Result a) Application Context Name
¢) Quality of Service b) Calling AP Title
) Session Requirements ¢) Calling AP Invocation-identifier
e) Initial Assignment of Tokens d) Calling AE Qualifier
Session Connection Identifier.

|
|
; f
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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
Called AE Qualifier

Called AE Invocation-identifier
Responding AP Title

Responding 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 norma
(see 8.1.1):

a) User information
b) Result
¢) Quality of Service

d) Session requirements

1 mode

Respomting AE - Quatifier
Responding AE Invocation-identifier
Preg

Presentation Context Definition Result
List]

entation Context Definition List

Deqult Presentation Context Name
Def:
Pre

Initial Synchronization Point Serial
Nurpber.

ult Presentation Context Result

entation Requirements

e) Initial assignment of tokens

f) Session connection identifier,

8.1.2.5

Association-abort,-provider;
and user-abort procedures

8.1.2.5.1 Parameters notused

The following parammeters of the A-A

service primitives are not used:

a) Abort Source.

8.1.2.5.2_‘Parameters used as in normal

The following parameters of the A-ASSO
service primitives are used as in the norma
(see”8.1.1):

a) User information.

abort

BORT

mode

CIATE
1 mode
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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
X.410-1984 mode.

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
element of type INTEGER, encoded according to ISO
8825. It is unnecessary for the receiving RTPM to

8.2.1 Transfer procedure

8.2.1.1| Use of the P-ACTIVITY-START
request and indication primitive
parameters

8.2.1.1.1 Activity identifier

The acflivity identifier identifies the activity by
means [of a serial number. The first activity
started|on the session-connection is assigned the
number 1. Each successive activity for that
directidn of transfer is assigned the next number.
Thus nfimbering is separate for each direction of
transfer.

Table 9 - Presentation mapping overview

make assumptions on the allocation method, only
to be able to compare two identifiersfor equality,
octet by octet.

8.2.1.1.2 Userdata

This parameter is not used.

8.2.1.2 Use of the P-DATA request and
indieation primitive parameters

8.2.1.2.1 Userdata

The maximum user data size (number|of octets of
the RFTR APDU value) will have been| negotiated
during the association-establishment [procedure.
The sending RTPM shall submit usey data that
¢onforms to that agreement.

RTSH service APDU

Presentation-service

RT-TRANSFER req

RT-TRANSFER)ind/conf -
RT-TURN-PLEASE req/ind RTTP
RT-TURN*GIVE req/ind -
user-exception-report -

P-ACTIVITY-START req/ind

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

bn{

provider-exception-report -
transfer-interrupt -
transfer-discard -

transfer-resumption -

P-P-EXCEPTION-REPORT ind

P-ACTIVITY-INTERRUPT req/ind/resp/conf

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
number

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
major/activity tokens are automatically passed to

RITOAL

The sessiomser viuc-pxuvidct atocates Lhcd\pulut
serial numbers and passes them to the sending
and receiving RTPMs to associate with the
transmitted data.

8.2.1.3.3 Userdata

This paramgter is not used.

8.2.14 Use of the P-ACTIVITY-END
service parameters

8.2.1.4.1 Synchronization point serial

umber

The serial number of the implied major
synchronization point is allocated by the session
service-proyider and passed up to both RTPMs.
ser data

ter is not used.

8.2.2 urn-please procedure
8.2.2.1 se of the P-TOKEN-PLEASE
quest and indication primitive
arameters
8.2.2.1.1 Tokens

The receiving RTPM shall-only request the data
token. Sincp the tokefis-cannot be separated, the
sending RTIPM always surrenders all of the other
available| tokens when issuing the
P-CONTRQLGIVE request primitive.

) 41
LEIC ULIICT IvI L IV,

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) locdl SS-User error;

¢) “{sequence error;

d) unrecoverable procedureerror;

e) non-specific error.

8.2.4.1.2 Userdata

This parameter is not used.

8.2.5 Provider-exception-r¢port
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 shjall be
supplied:

30

a) protocolerror:

b) non-specific error.
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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;

b) non-specific 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

The sending RTPM will specify the serial number
of the last confirmed checkpoint in the interrupted

8.2.7
8.2.7.1

8.2.7.1.1
This par
a) |

)

8.2.8
8.2.8.1

8.2.8.1.1

Transfer-discard procedure

Use of the P-ACTIVITY-DISCARD
service parameters

Reason
hmeter may specify one of the following:

ocal SS-User error;

b) :[nrecoverable procedure error;

on-specific error.

Transfer-resumption procedure

Use of the P-ACTIVITY-RESUME
service parameters

Activity identifier

The sending RTPM shall allocate and supply-the

next act
session.

ivity identifier number for the current

activity. The session service-providerw
the current session serial numberto’th
there was no previously confirmed checl
activity cannot be continued. The send
shall then send an P-ACTIVITY-
request primitive (with the'synchronizg
serial number set to zero), followed

ACTIVITY-DISCARDrequest primitivg.

8.2.8.1.4 Old session connection ide

The sending RTPM may supply th
connection’ identifier of the session-c

ill also set
s value. If
kpoint, the
ing RTPM
RESUME
ition point
by an P-

ntifier

£ session
onnection

during)which the activity was started; it shall

supply it if that session-connection
current one. This session connection id
conveyed in the Calling SS-User R
Common Reference, and, optionally, 4
Reference information component
parameter. The Called SS-user 7
component is not used.

8.2.8.1.5 Userdata

This parameter is not used.

s not the
entifier is
eference,
A\dditional
s of this
eference

31
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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
EXPORTS rTSE, rTSE-abstract-syntax,

QRQand R1QA nd QR no

Remote-Operations-Notation-extension { joint-iso-ccitt
remote-operations({4) notation-extension (2) };

IMPORTS APPLICATION-SERVICE-ELEMENT FROM

rTSE{abstract-syntax OBJECT IDENTIFIER  :: = { joint-iso-ccitt reliable-transfer (3) abstract-syntax (2)}
rTSE APPLICATION-SERVICE-ELEMENT = [joint-iso-ccitt reliable-transfer (3) asetD (1)}
RTSEjapdus::=  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}

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

.- use by the APDUs of ROSE (ISO/IEC 9072:2). Any occurrence of
L. ANY in this module shall be replaced by single ASN.1 type (ifany) inan RTSE-user
L. protocol specification. In addition any-RTSE-user protocol sharing a single named
L. abstract syntax with the RTSE protocol shall use distinct tags for the single

L. presentation data values in theuser data parameters of the RT-CLOSE (if any) and
L. RT-TRANSFER services. These tags shall be distinct from the tag values [16],[17],
L. [18] and [22] and from thé ASN .1 types INTEGER and OCTET STRING.
L. Note: The above conditions are ensured, if the RTSE -user protocol specification uses the
L-  RO-notation of ISO/IEC 9072-1.

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

- RTORQapdu
- RTOACapdu
= RTORJapdu

RPTTD o,

T 1T apaw

-- RTTRapdu
- RTABapdu

-- 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 [0] IMPLICIT INTEGER DEFAULT O,
windowSize {1] IMPLICIT INTEGER DEFAULT 3,
dialogueMode [2] IMPLIQIT INTEGER {monologue(0), twa(1)} DEFAULT monologue,
connectionDataRQ {3] ConnectionData,
applicationProtocol [4] IMPLICIT INTEGER OPTIONAL -- solely in X 410-1984 mode--}
RTlOACapdu n= SET {
checkpointSize [0] IMPLICIT INTEGER DEFAULT 0,
windowSize [1] IMPLICIT 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, onlyin'normal mode--}
RNTPapdu :: = -- priority -- INTEGER
RYTRapdu :: = OCTET STRING
RWABapdu ::= SET {
abortReason [0] tMPLICIT AbortReason ORTIONAL,
reflectedParameter [1] IMPLICIT BIT STRING ORTIONAL,
-- 8 bits maximuniJonly if abortReason is invalidParameter
userdataAB [2] ANY OPTIONAL<> only in normal mode and if abortReason

--is userError--}

--|\RTSE Protocol continued

Figuredl \(Part 2 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] IMPLICIT SessionConnectionidentifier}

SessignConnectionidentifier :: = SEQUENCE {

CailingSSuserReference,

CommonReference,

[0] IMPLICIT AdditionalReferenceinformation OPTIONAL }

Refus¢Reason :: = INTEGER {

rtsBusy(0),

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

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

ComnjonReference :: = UTCTime

AdditjonalReferenceinformation :: = T81String

AbortReason :: = INTEGER {

locaiSystemProbiem(0),

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

temporaryProblem(3),

-- the'RT'SE 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

Figurel (Part3of3). Ahstract syntax specification of RTSE protocol

34


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

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,
including whether the system supports normal
mode, X 410-1984 mode, or both

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;

b) conform to the mappings to the used
services, for which conformance is

claimed, as defined in clause8;
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Annex A

(normative)

RTPM State tables

A.1 General

This annex defines a single Reliable Transfer
Protocol Machine (RTPM) in terms of a state
table. The state table shows the interrelationship
between the state of an application-association,
the incomirng events that occur in the protocol, the
actions takpn, and, finally the resultant state of
the application-association.

f) Table A.6 through A 16 inclusive specifies
the RTPM state table using the
abbreviations of the above tables.

For some events the source and the target is the

The RTPM ptate table does not constitute a formal
definition of the RTPM. It is included to provide a
more precise specification of the elements of
procedure defined in clause 7.

This annex|contains the following tables:

36

a)

b)

¢)

d)

e)

Talfle A.1 specifies the abbreviated name,

soufce, and name / description of each

inegpming 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).

Taljle A.2 specifies the abbreyiated name
of gach state of the RTPM.

Table A.3 specifies the abbreviated name,
target, and name /(description of each
outpoing event. The targets are:

1) RTSE-user(RTSE-user);

2) peer. RTPM (RTPM-peer);

3) Assoéiation Control Service

Element (ACSE);
4)Y</ Presentation service-provider (PS-

RTPM ( internal event). If the RTPM isgues an
internal event as part of an action @aklen, the
RTPM awaits that internal event invthe repultant
state.

A.2 Conventions

The intersection of an/incbming event (row|) and a
state (column) formsia'eéll.

In the state table, a blank cell represefts the
combination@fan incoming event and a stgte that
is not defined for the RTPM (See A.3.1)| Some
states await solely some incoming events fiom the
sourceRTPM (internal events). These states are
marked by * and no other incoming events are
considered.

A non-blank cell represents an incoming event
and a state that is defined for the RTPM |Such a
cell contains one or more action lists. Ar action
list may be either mandatory or conditionjal. If a
cell contains a mandatory action list, it is the only
action list in the cell.

A mandatory action list contains:

a) optionally one or more outgoing evé¢nts,

b) optionally one or more specific qctions,
and

¢) aresultant state.

A conditional setiaon lict eantainc:
Haaea3oh+Hist Ao

b | AY P
lJlUVlUCl T, &IIA

5) RTPM (RTPM).
Table A.4 specifies the predicates.

Table A.5 specifies the specific actions.

T CoOaret

a) a predicate expression comprising
predicates and Boolean operators (—
represents the Boolean NOT, & represents
the Boolean AND ), and

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
taken by the RTPM in terms of an optional
outgoing event, optional specific actions, and the
resultant state of the application-association.

ISO/IEC 9066-2: 1989 (E)

This boolean variable is set TRUE if the RTPM is
the association-initiating RTPM (specific action

fall]), else set FALSE (specific action [a2]).

This boolean variable is tested in the predicate

pll.

A.4.2 Checkpoint-confirmed

This boolean variable is TRUE, if at least one
checkpoint was confirmed during the transfer

procedure Tt is set FAISE at the begin

ning of the

A3.1 Invalid intersections

Blank cglls indicate an invalid intersection of an
incoming event and state. If such an intersection
occurs, one of the following actions shall be taken:

f the incoming event comes from the
TSE-user, or is an internal event, any
ction taken by the RTPM is a local
atter.

a)

b) [f the incoming event is related to a
eceived APDU, PS-provider, or ACSE;
ither the RTPM issues an an appropriate
nternal event, or the RTPM issues both
n RT-PAind outgoing event ( to its RTSE-
ser) and an RTAB outgoing event (to its

eer RTPM).

Valid intersections

intersection of the state and incoming event
one of the following actions-shall be

»

a) [f the cell contains a mandatory action
ist, the RTPM takestthe actions specified.
b) [f a cell contains'one or more conditional

ction lists, for‘each predicate expression
hat is true,"\the RTPM takes the actions
pecified\“If none of the predicate
xpressions are true, the RTPM takes one
f the actions defined in A.3.1.

transfer procedure (specific action
[a33]). It is set TRUE, ifcaOP
SYNCHRONIZE confirm primitive is
the sending RTPM (specific action [a32

A4.3 QOutstanding-minor-syncs

This integer variable) indicates the
outstanding checkpeint confirmations
transfer procdedure. It is set to ze
beginning of the transfer procedurd
action [a30] and [a33]). It is incremente
a P-MINOR-SYNCHRONIZE request g
issued by the sending RTPM (speci
[a31]). It is decremented by 1, if a
SYNCHRONIZE confirm primitive is
the sending RTPM (specific action [a32]

The value of this variable is compare
value of the window-size field of th
APDU in the predicate p32. The va
variable is compared with the value
predicate p33.

A.44 Transfer timer tr

This timer is used to control the transfe
set to the value of the transfer-time p4g
the RT-TRANSFER request primitiv
action [a30]). It is reset if a RT-T
response primitive is issued by the sen
(specific action [a35]).

[a30] and
LMINOR-
issued to

).

humber of
during the
ro at the
b (specific
d by one, if
rimitive is
fic action
P-MINOR-
issued to

).

d with the
e RTOAC
ue of this
vero in the

r time. [t is
rameter of
e (specific
ANSFER
ing RTPM

In the case of time out the interna

event tr-

A.4 Definition of variables and
timers

The following variables and timers are specified.

A4l Association-initiating RTPM

timeout occurs.

A.4.5 Recovery timer rec

This timer is used to control the recovery time. It
is set to a locally specified value in the recovery
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”)

RT-OPres- RTSE-user RT-OPEN response primitive (Result = "rejected”)

RT-(Lreq RTSE-user RT-CLOSE request primitive

RT-(Lres RTSE-user RT-CLOSE response primitive

RT-TRreq RTSE-user RT-TRANSFER request primitive

RT-TPreq RTSE-user RT-TURN-PLEASE request primitive

RT-TfGreq RTSE-user RT-TURN-GIVE request primitive

RT-UAreq RTSE-user RT-U-ABORT request primitive

RTORQ RTPM-peer RTORQ APDU as user data of an A-ASSOCIATE
indication primitive

RTOAC RTPM-peer RTOAC APDU aSwser data of an A-ASSOCIATE
confirm primitive

RTORJ RTPM-peer RTORJ APDU as user data of an A-ASSOCIATE
confirm primitive

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

RTTR 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 primiive

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

PAEcnf PS-provider P-ACTIVITY-END confirm primitive

P-LGind 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-Alcenf PS-provider PACTIVITY-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

::nlzzeviated Source Name and description

a-ab RTPM association aborted, recover

a-res RTPM activity resumption by the receiving RTPM

a-ret RTPM activity completed discarded, or interrupted

ass-ap RTPM start of association-abort procedure

ass-rec RTPM start of association-recovery procedure

ass-rge-neg RTPM association-recovery unsuccessful

next RTPM transfer of RTTR APDU

p-ab RTPM start of provider-abort procedure

r-proplem-1 RTPM receiving RTPM problem

r-proplem-2 RTPM receiving RTPM problem more severe than r-problem-|l

rec-tjmeout RTPM recovery time out

rt-ab| RTPM RTAB received

s-proplem-1 RTPM sending RTPM problem

s-problem-2 RTPM sending RTPM problem more severe than s-problem-1

s-problem-3 RTPM sending RTPM problem more severe than s-problem-2

tr-digcard RTPM start of transfer-discard procedure

tr-interr RTPM start of transfer-interrupt procedure

tr-p-ab RTPM start of procedures transfer-abort followed by providen-
abort

tr-pop RTPM transfer successful completed

tr-reg RTPM start of transfer-resumption procedure

tr-titpeout RTPM transfer time out

trangfer RTPM start of transfer or transfer-retry procedures

u-exr RTPM start of user-exception-report procedure
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Table A.2 (Part 1 of 2) - RTPM states

Abbreviated Name and description
name
STAO idle; unassociated
STAO1 awaiting RTOAC, RTORJ, or A-ASCcnf-
STAQ2 awaiting RT-OPres+ or RT-OPres
S[TA11 associated; RTPM is association-initiating RTPM and sending RTBM
S[FTA12 associated; RTPM is association-initiating RTPM and receiying RTPM
S[rA21 associated, RTPM is association- responding RTPM andsending RTPM
S[rA22 associated, RTPM is association-responding RTPM.and receiving RTPM
STA30 transfer; sending RTPM
STA31 suspended transfer; sending RTPM
STA32 awaiting P-AEcnf; sending RTPM
S[rTA321 * awaiting tr-pos; sending RTPM
STA34 * awaiting tr-discard to be followed by RT-TRenf +; sending RTPM
STA341 awaiting P-ADenf to be fellowed by RT-TRenf +; sending RTPM
S[TA35 * awalting tr-discard te\be followed by RT-TRenf-; sending RTPM
STA351 awaiting P-ADcnf to be followed by RT-TRenf-; sending RTPM
S[TA36 * awaiting tr-discard to be followed by transfer-retry procedure;
sending RTPM
S[TA361 awaiting P-ADecnf to be followed by transfer-retry procedure;
sending RTPM
SITA37 * awaiting tr-interr to be followed by transfer-retry procedure;
sending RTPM
SrA37t awaiting P-Alcenf, sending RTPM
STa372 * awaiting tr-res; sending RTPM
STA3S awalting ass-ab; serding RTPM
STA381 * awaiting a-ab; transfer sending RTPM
STA39 * awaiting rt-ab; transfer sending RTPM
STA40 awaiting RTTR ; transfer receiving RTPM
STA400 awaiting RTTR ; ignored transfer receiving RTPM
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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

STA43 * awaiting a-ret; transfer receiving RTPM

STA44 * awaiting u-exr; transfer receiving RTPM

STA45 * awaiting a-res; transfer receiving RTPM

STA48 * awaiting ass-ab; transfer receiving RTPM

STA481 * awaiting a-ab; transfer receiving RTPM

STA49* awaiting rt-ab; transfer receiving RTPM

STARjL * awaiting ass-rec or ass-rec-neg; association-recovery procedure outside
activity

STA{10 awaiting RTOAC or RTORJ; associdtion-recovery procedure outside
activity

STAj{2 awaiting RTORQ; associationtbecovery procedure outside activity

STA43 * awaiting ass-rec or ass-re¢-neg; association-recovery procedure sending
RTPM

STA§331 awaiting RTOAC.0RTORYJ; association-recovery procedure sending
RTPM

STAJ32 awaiting RTORQ; association-recovery procedure sending RTPM

STAR4 * awaiting-ass-rec or ass-rec-neg; association-recovery procedure receiving
RTPM

STAj41 awaiting RTOAC or RTORJ; association-recovery procedure receiving
RTPM

STAj42 awaiting RTORQ; association-recovery procedure receiving RTPM

STATOX awaiting abort; unassociated

STAT71 * 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

Abbreviated Target Name and description

name

RT-OPind RTSE-user RT-OPEN indication primitive

RT-OPenf+ RTSE-user RT-OPEN confirm primitive (Result = "accepted”)

RT-OPcrt- RESE-user RT-OPEN-—confirorprimitive Resultt—="rejected®

RT-CLind RTSE-user RT-CLOSE indication primitive

RT-CLenf RTSE-user RT-CLOSE confirm primitive

RT-TRind RTSE-user RT-TRANSFER indication primitiye

RT-TPind RTSE-user RT-TURN-PLEASE indicationprimitive

RT-TRenf + RTSE-user RT-TRANSFER confirm primitive
(Result = "APDU-transferred”)

RT-TRenf- RTSE-user RT-TRANSFER confirm primitive
(Result = "APDU-not-transferred”)

RT-TGind RTSE-user RT-TURN-GIVFEindication primitive

RT-UAind RTSE-user RT-U-ABORT indication primitive

RT-PAind RTSE-user RT-PABORT indication primitive

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

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

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

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

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

RTTP RTPM-peer 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

P-ASreq PS-provider P-ACTIVITY-START request primitive
P-MSreq PS-provider P-MINOR-SYNCHRONIZE request primitive
P-MSres PS-provider P-MINOR-SYNCHRONIZE response primitive
P-AEteq PS-provider P-ACTIVITY-END request primitive

P-AEres PS-provider P-ACTIVITY-END response primitive
P-CGreq PS-provider P-CONTROL-GIVE request prinfitive
P-UEreq PS-provider P-U-EXCEPTION-REPORT-request primitive
P-Alrpq PS-provider P-ACTIVITY-INTERRURT request primitive
P-Alrps 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 activity resumption by the receiving RTPM
arret RTPRM aetivity-ecompleted;-discarded;-orinterrupted——
s-ab RTPM start of association-abort procedure
s-rec RTPM start of association-recovery procedure
s-rec-neg RTPM association-recovery unsuccessful
ext RTPM transfer of RTTR APDU
prab RTPM start of provider-abort procedure
rk-ab RTPM RTAB received
tr-discard RTPM start of transfer-disc¢ard procedure
tr-interr RTPM start of transfer-interrupt procedure
tr-p-ab RTPM start of procedures transfer-abort followed by proviider-
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

pb RTPM can support association-recovery

p6 transient rejection of association-recovery

pll association-initiating RTPM

p30 only one RTTR APDU required to transfer the encoded-APDU-value (no
checkpointing)

p31 RTTR APDU is the last one in a series of RTTR APDUss to transferthe encoded-
APDU-value

p32 outstanding-minor-syncs < window-size
p33 outstanding-minor-syncs = 0

p34 sending RTPM is willing to recover from P-PEind

p35 checkpoint-confirmed (at least on P-MScnfreceived)

p361 reason parameter value of P-UEind is "réceiving ability jeopardized”
p362 reason parameter value of P-UEindis"unrecoverable procedure error”
p363 reason parameter value of P-UEind is "non-specific error”

p364 reason parameter value of\ P-UEind is "sequence error”

p365 reason parameter valué.of P-UEind is "local SS-user error”

p4l received RTTR secured

p43 transfer to be’resumed was already completed

p44 receiving\RTPM is willing to perform and ignore transfer

p45 receiving RTPM can resume the activity

p46 receiving RTPM is willing to perform the association-abort procedure
p91 RTAR ahort-reason field value is "user-errar”

p92 RTAB 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
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Code | Name and description

al association-initiating RTPM = TRUE.

a2 association-initiating RTPM = FALSE.

a30 outstanding-minor-syncs = 0,
set-timertr—totransfer-time
checkpoint-confirmed = FALSE.

a3 outstanding-minor-syncs = outstanding-minor-syncs + 1.

a3? outstanding-minor-syncs = outstanding-minor-syncs - 1,
checkpoint-confirmed =TRUE.

a3 outstanding-minor-syncs = 0.

a3b reset timer tr.

a3y set timer rec to local recovery time.

a3y 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]
STA01
RTORQ pt
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-OPenf-
STAO
A-ASCenf- RT-OPcnf-
STAO
A-PABind RT-PAind RT-PAind
STAT 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 STA40 STA40
P-Alind P Alres P Alres
STA12 STA22
P-ARind [a39] [a39]
a-res a-res
STAA45 STA45
P-ADind ass-ab ass-ab
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-UAreq RTAB RTAB RTAB RTAB
STAO STAO STAO STAOQ
RTAB rt-ab rt-ab rt-ab rt-ab
STAT72 STA72 STA72 STA72
Tec-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
RTTR
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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