INTERNATIONAL ISO/IEC
STANDARD 8825-6

Third edition
2015-11-15

Information technology — ASN.1
encoding rules: Registration and
application of PER encoding instructions

Technologies de l'information —<Regles de codage ASN.1:
Enregistrement et application, des instructions de codage PER

Reference number
ISO/IEC 8825-6:2015(E)

iz o © ISO/IEC 2015



https://standardsiso.com/api/?name=11deb9abecc597178a296db7fd930a0f

ISO/IEC 8825-6:2015(E)

e COPYRIGHT PROTECTED DOCUMENT

© |ISO/IEC 2015

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form or by any
means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission.
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +41227490111

Fax +41 22 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2015 — Al rights reserved


https://standardsiso.com/api/?name=11deb9abecc597178a296db7fd930a0f

ISO/IEC 8825-6:2015(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity. ISO and }EC
i

technical] committees collaborate in fields of mutual interest. Other international organizations, goverrmeital
and nonrgovernmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The ma|n task of the joint technical committee is to prepare International Standafds. Draft Internatignal
Standardls adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Interrjational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention) is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 130 and IEC shall not be held responsible for identifying any or all,suech patent rights.

This thirg edition cancels and replaces the second edition of ISO/IEC.8825-6:2008 which has been technically
revised.

ISO/IEC|8825-6 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technoldgy,
Subcompmittee SC 6, Telecommunications and informatigf exchange between systems, in collaboration With
ITU-T. The identical text is published as ITU-T X.695 (08/2015).

© ISO/IEC 2015 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 8825-6
RECOMMENDATION ITU-T X.695

Information technology —
ASN.1 encoding rules:
Registration and application of PER encoding instructions

Summary

Recdmmendation ITU-T X.695 | ISO/IEC 8825-6 specifies the rules for applying PER encdding instructions usinj
type jprefixes or an encoding control section.

Encqding instructions are a means of modifying the encodings of ASN.1 types for.some specified encoding rule
case PER). They can be inserted in an ASN.1 specification in square brackets (muchJike a tag in the Basic Encodin

BER)) immediately before the type that they affect (type prefixes), or they can be-¢ellected together at the end of an
modtile (an encoding control section).
It alqo specifies the procedures for developing, registering and publishingnew PER encoding instructions from
time
History
Edifion Recommendation  Approval  Study Group Unique ID*
10 ITU-T X.695 2007-05-29 17 11.1002/1000/9112
210 ITU-T X.695 2008-11-13 17 11.1002/1000/9613
30 ITU-TX.6957y~ 2015-08-13 17 11.1002/1000/12488

o either

(in this

> Rules,

ASN.1

time to

To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web browser, followed by the
Recommendation's unique ID. For example, http://handle.itu.int/11.1002/1000/11830-en.

Rec. ITU-T X.695 (08/2015)
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.
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red on a collaborative basis with ISO and IEC.

NOTE

is Recommendation, the expression "Administration" is used for conciseness to indicate b
mmunication administration and a recognized operating agencys

pliance with this Recommendation is voluntary. However, the Recommendation may contain c{
atory provisions (to ensure, e.g., interoperability ¢on" applicability) and compliance with
mmendation is achieved when all of these mandatory provisions are met. The words "shall" or some
atory language such as "must" and the negative equivalents are used to express requirements. The y
words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU
the

applitability of claimeédIntellectual Property Rights, whether asserted by ITU members or others outsi
the Recommendatign development process.

raws attention to the-possibility that the practice or implementation of this Recommendation may in
e of a claimed Intelléctual Property Right. ITU takes no position concerning the evidence, valid

pproval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution.|.
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As of the date\of approval of this Recommendation, ITU had not received notice of intellectual property,

protected, by-patents, which may be required to implement this Recommendation. However, implemente

cautipned‘that this may not represent the latest information and are therefore strongly urged to consult the
pate 1t ddtabase at hffp' o it int/ I TLLT Qpr-

s are
TSB

© ITU 2015

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Rec. ITU-T X.680 | ISO/IEC 8824-1 makes syntactic provision for the application of encoding instructions to modify the
behaviour of a particular set of encoding rules, identified by an encoding reference (see Rec. ITU-T X.680 | ISO/IEC
8824-1).

Rec. ITU-T X.691 | ISO/IEC 8825-2 specifies the BASIC-PER and CANONICAL-PER encoding rules, each with two
variants: the ALIGNED variant and the UNALIGNED variant. The PER encoding instructions allow minor variations to
be made in parts of the UNALIGNED variant of a BASIC-PER and CANONICAL-PER encoding. They have no effect
on the ALIGNED variant of these encodings.

NOTE — The purpose of PER encoding instructions is to ease the task of producing an ASN.1 specification, which when encoded

by the UNALIGNED variant of a PER encoding produces bit-patterns that exactly match those of a legacy protocol. It is unusual
for the ALIGNED variant to be used for this purpose, and so for simplicity all PER encoding instructions have no effect on the
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Recommendation | International Standard specifies the use of type prefixes and encoding control sedtion
TU-T X.680 | ISO/IEC 8824-1, 31.3 and clause 54) to associate one or more PER encoding instructiens w|
| type. Where an encoding instruction is associated with an ASN.1 type, specific clauses in Rec;ITU-T X
FEC 8825-2 are amended according to the specification of the encoding instruction. These mechanisms are s
se for the application of XER encoding instructions specified in Rec. ITU-T X.693 | ISO/IEE' §825-4.

Recommendation | International Standard also specifies the procedures for the operation-ef a’Registration Aut
eive, record and publish the specification of PER encoding instructions that are agpeed from time to timd
tration Authority is the ITU Telecommunication Standardization Bureau, and 'the” form of publication
menters' Guide for ASN.1. This Guide will be available freely on an ITU-T web=site.

Recommendation | International Standard also specifies the procedures to*be ‘used for the approval of new
ing instructions. Broadly, these procedures involve the prior publication,in-the Implementers' Guide of a pro
ncoding instruction, with a later publication announcing that the new eneoding instruction has been approve
b resolution of the relevant Study Group of ITU-T and the relevant.Sub-Committee of ISO/IEC JTC 1.

s 6 to 9 specify the operation of the Registration Authority forPER encoding instructions.
s 10 to 13 specify the application of PER encoding instructions to an ASN.1 specification.

K A is informative and contains an example of the application of PER encoding instructions using encoding pre

ing control section.

k C is informative and summarizes the productions defined in this Recommendation | International Standard.
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kK B is informative and contains an example of the application of the same PER encoding instructions usihg an
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology —
ASN.1 encoding rules:
Registration and application of PER encoding instructions

1 Scope

This Recommendation | International Standard:
a) specifies the information needed and the format to be used for specifying PER encoding instruetiong;

b) specifies the mechanisms for approving new PER encoding instructions from time to’ time and the
operation of the Registration Authority for PER encoding instructions;

c) specifies the means of associating a PER encoding instruction with an ASN.1 type using both type prefixes
and an encoding control section.

2 Normative references

The fpllowing Recommendations and International Standards contain provision$ which, through reference in thig text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indjcated
were |valid. All Recommendations and Standards are subject to revisiomny‘and parties to agreements based of this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent eflition
of thg Recommendations and Standards listed below. Members of [EC and ISO maintain registers of currently| valid
Interrjational Standards. The Telecommunication Standardization Biweau of the ITU maintains a list of currently|valid
ITU-T Recommendations.

2.1 | Identical Recommendations | International¢Standards

—  Recommendation ITU-T X.680 (2015).| ISO/IEC 8824-1:2015, Information technology — Abstract Jyntax
Notation One (ASN.1): Specification of basic notation.

—  Recommendation ITU-T X.691+2015) | ISO/IEC 8825-2:2015, Information technology — ASN.1 engoding
rules: Specification of Packed Encoding Rules (PER).

3 Definitions

For tHe purposes of this Recommendation | International Standard, the definitions of Rec. ITU-T X.680 | ISO/IEC 8g824-1
apply| The following additional.definitions apply.

3.1 associated enceding instructions (for a type): A set of PER encoding instructions associated with a type.

3.2 final encoding instructions (for a type): The set of PER encoding instructions associated with a typg as a
result{of the complete ASN.1 specification, and which are applied in producing encodings of that type.

33 identifying keyword: A word or hyphenated word that identifies a PER encoding instruction.

34 inherited encoding instructions: PER encoding instructions that are associated with the type identified by a
type refefenee:

3.5 Joint ITU-T | ISO/IEC JTC1 Collaborative Team for ASN.1: A group established in accordance with

Rec. ITU-T A.23, Annex A and ISO/IEC JTC 1 Directives Edition 5 Version 2.0, subclause 2.6.4 and Annex K, clause 8
to progress work on Joint Text in relation to Abstract Syntax Notation One (ASN.1).

3.6 PER encoding instructions (PER Els): Notation used to change the unaligned PER encoding of a type (or of
a component of a type).

NOTE — PER encoding instructions are included in either a PER type prefix (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3) or a
PER encoding control section (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

3.7 PER EI proposal: A proposal for a new PER encoding instruction that is progressing to either the REJECTED
or the APPROVED state.

Rec. ITU-T X.695 (08/2015) 1
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3.8 PER EI change proposal: A proposal for deletion of or change to an APPROVED PER encoding instruction
that is progressing to either the REJECTED or the APPROVED state.
NOTE — PER EI change proposals are expected to be rare occurrences, and due consideration will be needed to backwards
compatibility considerations.

3.9 prefixed encoding instructions: PER encoding instructions that are assigned using a type prefix (see Annex A
and Rec. ITU-T X.680 | ISO/IEC 8824-1, 31.3).

NOTE — Prefixed encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

3.10 relevant Study Group: The ITU-T Study Group that is responsible for the Joint ITU-T | ISO/IEC JTC1
Collaborative Team for ASN.1.

3.11 relevant Sub-Committee: The ISO/IEC JTC1 Sub-Committee that is responsible for the Joint ITU-T | ISO/IEC
JTC1 Collaborative Team for ASN 1

3.12 targeted encoding instructions: PER encoding instructions that are assigned using a target listhin~gq PER
encoding control section (see Annex B and Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 54).

NOTE — Targeted encoding instructions can delete, replace, or add to the associated encoding instructions of a fype.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviatiofis apply:
ASN.1  Abstract Syntax Notation One

ECN Encoding Control Notation

EI Encoding Instruction

PER Packed Encoding Rules

5 Notation

51 This Recommendation | International Standard references and uses the notation defined by Rec. ITU-T X.680 |
ISO/IEC 8824-1, clause 5 for the specification of the syntax of PER encoding instructions via a set of productions.

5.2 All lexical items used in these productions are defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 12|

5.3 In accordance with Rec. ITU-T X.680 | ISO/FEC 8824-1, 31.3.2, this Recommendation | International Stajndard
specifies the "Encodinglnstruction" production (see:11.2).

NOTE —The "[ " and "] " lexical items never appeat’in an "Encodinglnstruction" production.

5.4 In accordance with Rec. ITU-T X.680 | ISO/IEC 8824-1, 54.4, this Recommendation | International Standard
specifies the "EncodinglnstructionAssignmentList" production (see 12.1.2).

NOTE — The END and ENCODI NG- ©ENTRCL lexical items never appear in the "EncodingInstructionAssignmentList" prodjiction.

6 Information to béprovided to specify a PER encoding instruction

6.1 The specification.ef a PER encoding instruction shall consist of the following information:

a) ashoptyinformative title (such as "Use and size of a length field ");

b) the vatue for the identifying keyword, which shall be distinct from that used for any earlier PER EI;
¢) <-an“illustration of the syntax of the EI, enclosed in square brackets ("[" and "]");

d)¥ asimple description of the EI and its purpose;

e) a full specification of the tvpes to which this EI applies and its effect in each case:

f) a complete specification of an "ElDetail" production (see 11.4), with the semantics associated with each
element;

g) either:

1) an amendment to specific text in Rec. ITU-T X.691 | ISO/IEC 8825-2 that shall be applied to the
encoding of any type to which the EI is applicable (see d) above) and that has this El in its set of final
encoding instructions; or

NOTE 1 —If the El is not applicable to the type, then the amendment is not applied in the encoding of that
type.

2) an ECN specification of the effects of the encoding instruction; or

3) any other clear and implementable statement of the effects of the EI;

2 Rec. ITU-T X.695 (08/2015)


https://standardsiso.com/api/?name=11deb9abecc597178a296db7fd930a0f

ISO/IEC 8825-6:2015 (E)

4) any combination of 1) to 3).

NOTE 2 — Whilst option 3) is clearly desirable, it may be necessary to progress with options 1) or
add the others later so as not to delay approval of the EI.

4) and

NOTE 3 —The choice of options 1) to 4) has to be determined by whether the specification is sufficiently

clear and precise to enable interworking implementations of encoders and decoders to be produced.
h) a statement that the clauses or subclauses of Rec. ITU-T X.691 | ISO/IEC 8825-2 that are being am

ended

are disjoint from those amended by any previously approved encoding instruction that has an overlapping

list of types to which they can be applied.

Status of a PER EI proposal during the approval process

A PER EI proposal can be in one of the following categories:

7.2
or NH
movil

N

7.3
remoy

(spec

8

8.1
PER |
with
infort

8.2
Study

—  Considered but rejected (REJECTED): There has been some (documented) discussion, but thig’ P
proposal is unlikely to be progressed at this time.

—  Suggested as possibly useful (POSSIBLE): The PER EI proposal is pending further discussion.

needed, but the precise specification has still to be developed. Work is in progress to réfine the specifi
of this PER EI.

—  Conditionally approved (READY): The full specification is available and ready for implementat

at a Plenary meeting.

Committee by Resolutions at Plenary meetings.

Authority (see clause 9). REJECTED and POSSIBLE PER Kl proposals are recorded by the Joint ITU-T | IS
JTC1 Collaborative Team for ASN.1 in standing documents,

A PER EI proposal will normally progress from an injtidl proposal into either the REJECTED or POSS

g to the APPROVED category, it can be moved to the REJECTED category.

DTE — This will typically occur if problems are found with its implementation.

fied in clause 8) before it results in the rémoval or modification of an APPROVED PER EI.

Approval process

Any member of the relévant Study Group and any member of the relevant Sub-Committee can generate

nation required for 67}.

Discussionof the proposal shall take place at the next available main or interim meeting of either the re
Group or the(relevant Sub-Committee. The proposal shall, after discussion, be placed in the category:

a) SREJECTED: minutes of the meeting shall record the reasons for the rejection; or

ISO/IEC JTC1 Collaborative Team for ASN.1, recording proposed PER Els, with the dates i

ER El

—  Under active development (NEEDED): There is agreement that a PER EI performing this function is

ation

on. It

has been approved by either the relevant Study Group or by the relevant Sub-Committee by a Resofution

— Approved (APPROVED): The full specification of the PER EI has\been published in the READY state
for at least six months, and has been approved by both the releyant Study Group and the relevant] Sub-

NOTE — PER EI proposals in the NEEDED, READY, and APPROYED categories are published by the Regisfration

D/IEC

IBLE

EDED category, and then to the READY and later to, the APPROVED category. However, at any stage ptior to

Once a PER EI proposal is in the APPROVED category (the PER EI is approved), it shall only be changed or
red by a PER EI change proposal that shallsmove through all the above stages with the same approval prog¢esses

o NcCw

] proposal by submitting at least the information in 6.1 a) to d) in the format of Annex A. Additional free-form text
suggestions for e) to'g) may also be included, and submitters of new Els are encouraged to provide the full

evant

b)' POSSIBLE: details of the PER EI proposal shall be listed in a Standing Document of the Joint IT|U-T |

[ was

8.3

of the

proposed, considered and details of the proposer and any relevant discussion; or
¢) NEEDED: details of the PER EI proposal shall be published (see clause 9).

A PER EI proposal shall progress to the NEEDED category from any interim or main meeting of the relevant
Study Group or the relevant Sub-Committee if and only if those present at the meeting agree unanimously and there is
text available for the public announcement, with the information required for 6.1 a) to f) approved by the meeting. Details

PER EI shall be published.

NOTE - This information is sufficient for syntax tools to be produced, and for users to include the PER EI in their draft
specifications.

Rec. ITU-T X.695 (08/2015)
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8.4

8.5

9
9.1

A PER EI proposal shall progress to the READY category from any main meeting of the relevant Study Group
or the relevant Sub-Committee if and only if there is a formal Resolution at that meeting, based on availability and review
of complete text for all of 6.1 a) to h), that the PER EI proposal is approved by that relevant Sub-Committee or relevant
Study Group. The revised details of the EI shall be published.

A PER El proposal shall progress to the APPROVED status if and only if the following conditions are satisfied:

a) the PER EI proposal has been in the READY category for at least six months;

b) Dboth the relevant Study Group and the relevant Sub-Committee have passed a formal Resolution at a

Plenary meeting that they approve the PER EI.

Publication by the Registration Authority
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ITU Telecommunication Standardization Bureau that acts as the formal Registration Authority. The new'co
5 page shall be provided by the Joint ITU-T | ISO/IEC JTC1 Collaborative Team for ASN.1 when thé'statu
E1 proposal changes (see clause 8 for when such changes can occur).

TE 1 — The Web page at the time of publication can be located via the URL http://www.itu.int/ITU-T/studygroups/com
der the heading "Registration - Assignment", title "ASN.1 PER EIs".

TE 2 — Should these pages be moved, their new location can be obtained by an e-mail addressed to)tsbmail@itu.int, ash
put in contact with the ITU-T Rapporteur responsible for the maintenance of Rec. ITU-T X.69541SO7/IEC 8825-6.

All PER EI proposals in the NEEDED, READY or APPROVED stage shall be published.

All PER EI change proposals in the NEEDED or READY stage shall be published.

A PER EI change proposal that moves to the APPROVED stage shall result in an archive record of the prd
El and an appropriate change to the modified PER EI, with an explanation of any backwards compat
lerations.

Restrictions on the use of PER Encoding Instruictions

The application of PER Els can prevent some abstrdet values of the type from being encoded by

pnally provide an explicit constraint on the type to ensure that all allowed values can be encoded by all enc

Where a PER EI implicitly forbids the enceding of some abstract values, the specification of the EI shal
se of this EI restricts the abstract values that'can be encoded.

MPLE 1: Application of a PER EI towterminate an ASCII string with a NULL terminating character canr
ed by PER if the string contains a NULL character. The designer may choose to apply a normal constraint to r
ing to non-NULL characters.

DTE — This makes the specification more verbose, and arguably less clear, but ensures that relaying between different en
es is possible.

MPLE 2: Application‘efa PER EI to use a 16 bit-field for the encoding of an INTEGER cannot be encoded by
INTEGER is toodarge, and adding a constraint to a range that can be encoded in a 16-bit field should be consi

A PER Elshall not be applied to a type that is extensible for PER encoding (see Rec. ITU-T X
EC 8825:2,377.11).

DTE —This applies to the type itself. Extensibility of a component does not restrict the application of PER Els to other comp
to the type itself.
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11.1

Assigning a PER EI to an ASN.T type using a type prefix

PER encoding instructions can be assigned to (or removed from) ASN.1 types (using either of the
"Encodinglnstruction" production alternatives) in a PER type prefix.

NOTE — The effect of multiple assignments of encoding instructions is specified in clause 13.

11.2

The PER "EncodingInstruction” production is:

EncodingInstruction ::=
PositiveInstruction
| NegatingInstruction

Positivelnstruction ::=
IdentifyingKeyword

Rec. ITU-T X.695 (08/2015)
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ElIDetail

NegatingInstruction ::=
NOT Positivelnstruction

IdentifyingKeyword ::= encodingreference

11.3 The "IdentifyingKeyword" has the same syntax as an "encodingreference" (see Rec. ITU-T X.680 |
ISO/IEC 8824-1, 12.25), but has different semantics. Its value shall be determined for each PER EI, and shall be
unambiguous within the set of all PER Els. Its purpose is to identify a particular PER EI.

114 The "ElDetail" production shall be specified for each EI (see 6.1), and shall not contain the "[ " and "] " lexical
items.

11-5 An_en -g-ln - lon-1n-2 pe_pre or—1n nencoding ontro ectlon — see ak-be-g

instrufction, used to add or to replace an encoding instruction (use of "Positivelnstruction™), or a negating instructs
to carfcel one or more associated encoding instructions (use of "NegatingInstruction").

11.6 If the "Type" in a "TypeAssignment" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 16.1) hag-firfal encoding
instructions, all uses of the corresponding "typereference" (in the module containing the "TypeAssigarhent" or in[some
other jmodule) inherit its final encoding instructions.

12 Assigning a PER encoding instruction using an encoding control section

12.1 | The encoding instruction assignment list

12.1.1 PER encoding instructions can also be assigned to ASN.1 types in a RER encoding control section usifg the
"EncqdinglnstructionAssignmentList" production.

12.1.2  The PER "EncodinglnstructionAssignmentList" production is:

EncodingInstructionAssignmentList ::=
TargetedEncodingInstruction
EncodingInstructionAssignmentList ?

TargetedEncodingInstruction ::=
"['"" EncodinglInstruction "]"
TargetList

12.1.3  The "Encodinglnstruction”" productioniis.defined in 11.2.

12.1.4  Each use of an "EncodingInstruction' in an encoding control section assigns that PER encoding instructjon to
the odcurrences of "Type" that are identified in the "TargetList" of the "TargetedEncodingInstruction". The "TargetList"
production and the targets it identifiessare specified in 12.2.

12.1.9 Subclauses 11.5 and 11(6 also apply to encoding instructions in an encoding control section.

12.2 | Identification of the'targets for a PER encoding instruction using a target list

12.2.1 General rules

12.2.1.1 All tapgetS are an occurrence of the "Type" production within the ASN.1 module.

NOTE — Multiple targets, in the same or in different ASN.1 type assignments, can be specified. A target that is the entire njodule,
or|all gccutrences within the module of a built-in type or constructor can also be specified. Thus (using a PER encoding dontrol
seftion) a single "Encodinglnstruction" can be used to assign a particular PER encoding instruction to all the types in an ASN.1

madule that require that encoding instruction to he assigned

12.2.1.2 In identifying the target(s) for the assignment of a PER encoding instruction, the production "TargetList" is
used. This is defined in the following subclauses.

12.2.1.3 The "TargetList" production is:

TargetList ::=
Targets ", " +
| empty
Targets ::=
Typeldentification
| BuiltInTypeldentification
| IdentifiersInContext

Rec. ITU-T X.695 (08/2015) 5
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12.2.1.4 If the "TargetList" is a list of one or more "Targets" productions, then each of the "Targets" identifies one or
more targets ("Type"s to which the encoding instruction is assigned).

12.2.1.5 The PER encoding instruction is assigned to all the types identified by the "TargetList" as specified in 12.2.1.9
to 12.2.1.14.

NOTE — It would be unusual, but not illegal, for a given "Type" to be identified more than once in the target list. In such cases,
clause 13 applies.

12.2.1.6 (Tutorial) Identification of the target(s) (and possible qualifying information) by the "Targets" production uses
one of four basic forms:

a) use of a "typereference" (see 12.2.2), possibly followed by a dot-separated list of identifiers (or an asterisk
to denote the single component of a sequence-of or set-of), identifying either:

1 the ”Tvpp" ina type aqqignmpnt (ifthere is no dnt-cpparatpd list of identifiers): or

2) the "Type" in a component of a type definition (which can include top-level components inttofuced
by the COVPONENTS OF construct —see 12.2.1.11);

b) use of ALL as the last identifier in the a) form, identifying all of the "Type"s textually present in th¢ type
definition (that is identified by the preceding type reference and dot-separated list of identifiers);

c) use of a "BuiltInTypeName" (see 12.2.3), identifying all "Type"s in the module that are defined by pise of
the corresponding built-in type name or constructor;

d) use ofa list of "identifier"s followed by | N(or ALL followed by I N, or COVRONENTS followed by I N) and
the a) form above (see also 12.2.4), identifying:

1) the "Type" of the identified components of the a) form; or
2) (use of ALL) all "Type"s that textually occur within the "Type! identified by the a) form; or

3) (use of COVPONENTS) all "Type"s that are the top-levelkklComponents of the "Type" identified by|the a)

form.
NOTE 1 — The term "type definition" used in a) and b) above emphasizes that only textually present identifiers can bq used.
Idgntifiers cannot be used if the "Type" is a type reference.

NOTE 2 — In general a component can be referenced by use of*d)\or d) above. If more than one component of a type ig to be
referenced, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.

12.2.1.7 A bitstring or octetstring type with a contents constraint that contains a type shall be treated as a type yith a
singld component, using "*" as the component identifier, for the purpose of assigning a targeted instruction to the "Type"
in the|contents constraint.

Nx 1

12.2.1.8 A type definition that is a sequence*Qfor a set-of shall be treated as a type with a single component, usinjg
as thel component identifier, for the purpose‘ef assigning a targeted instruction to the "Type" that is the component jof the
sequence-of or set-of.

NOTE — It is also possible to identify this single component using the component identifier (if present).

12.2.1.9 If a target is the use~ofa dummy parameter of a parameterized type, the target inherits the final endoding
instructions of the actual parameter before encoding instructions targeting the dummy parameter are assigned. The
specification is legal only.ifithe resulting final encoding instructions for all instantiations of the parameterized type are
legal.

NOTE 1 —If thegpatameterized type is exported, the final encoding instructions for its dummy parameters are carried with if.

NOTE 2 — THerg ‘are no mechanisms provided to assign encoding instructions directly to the "Type" of an actual parametef in an
ingtantiation-of a parameterized type.

12.2.1.10 Ifthe target is a "SelectionType", the target inherits the final encoding instructions of the selected alternatjve of
the clloie€ type e selecti pe, after which encoding instructions assigned to the "SelectionTvpk" are
assigned.

12.2.1.11 If the target is a component produced as a result of the COMPONENTS OF transformation, the target inherits the
final encoding instructions of the component of the type referenced by the COVMPONENTS OF, after which encoding
instructions assigned to the components produced by the COMPONENTS OF are assigned. Any encoding instructions for the
"Type" from which the components are extracted are ignored.

12.2.1.12 If the "Targets" production is "Typeldentification", then the targets it identifies are specified in 12.2.2.
12.2.1.13 If the "Targets" production is "BuiltInTypeldentification", then the targets it identifies are specified in 12.2.3.

12.2.1.14 If the "Targets" production is "IdentifiersInContext", then the targets it identifies are specified in 12.2.4.

6 Rec. ITU-T X.695 (08/2015)
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EXAMPLE: The example below shows an ASN.1 type definition followed by two different ways of assigning PER
encoding instructions in an encoding control section, and finally, the same ASN.1 type definition with the PER encoding
instructions assigned using type prefixes. All three approaches result in the same encoding.

NOTE — A more extensive example is given in Annexes A and B.

The type definition is:
M- Type ::= SEQUENCE {
fieldl | NTEGER
field2 CHO CE {
first SEQUENCE OF | NTECER,
second SEQUENCE OF OBJECT | DENTIFIER } }

PER encoding instructions to apply EI1 and EI2 in the encoding control section could be:
[El1] fieldl IN My-Type
[EI2] tirst IN My-Type.f1eld2

Alternatively, they could be:
[El'l] Wy-Type. fieldl
[ElI2] My-Type.field2. first

The type definition with type prefixes is:
My- Type ::= SEQUENCE ({
fieldl [El1] |NTEGER
field2 CHO CE {
first [ El 2] SEQUENCE OF | NTEGER,
second SEQUENCE OF OBJECT | DENTIFIER } }

12.2.2 Target identification using an ASN.1 type reference and identifiers
12.2.2.1 The "Typeldentification" production is:

Typeldentification ::=
ALL

| typereference ComponentReference ?
ComponentReference ::=
" on

ComponentIdList

ComponentldList ::=
Componentld ". " +

Componentld ::=
identifier

I MEA

| ALL
12.2.2.2 A "Typeldentification") of ALL identifies all "Type"s in "TypeAssignment"s in the module.

12.2.2.3 The "typereference” (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.2) shall be a type reference that is defiped in
the mpdule.

12.2.2.4 A symbob+*" identifies the "Type" of the (sole) component of a sequence-of or set-of type, or the type in a
contefits constraint that contains a "Type".

NOTE ~Ehis form can be used even if the sequence-of or set-of component has an identifier, but the use of the "identifief" (see
Rgc ITH-T X.680 | ISO/IEC 8824-1, 12.3) should be preferred.

12225 fACCiStSed a5 a componentd, Trshattbe the tast componentid imthe L,omponenuaList .

12.2.2.6 If the first "Componentld" in the "ComponentldList" (if present) is an identifier that is textually present (or
results from use of COVPONENTS OF) as a component identifier in the "Type" identified by the "typereference", then it
identifies the "Type" of that component. If it is not an identifier that is textually present (or results from use of
COVPONENTS OF) as a component identifier in the "Type" identified by the "typereference", then this occurrence of
"Typeldentification" is not illegal, but does not identify any target.

NOTE - This requires that the type referenced by the "typereference" be a sequence, set, choice, sequence-of or set-of type
definition, or a bitstring or an octetstring type definition with a contents constraint that contains a "Type".

Rec. ITU-T X.695 (08/2015) 7
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12.2.2.7 If a subsequent "Componentld" (except the last) in the "ComponentldList" (if present) is an identifier that is
textually present as a component identifier in the "Type" identified by the previous "ComponentId", then it identifies the
"Type" of that component. If it is not a component identifier that is textually present in the "Type" identified by the
previous "Componentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any target.

NOTE — The first use of "Componentld" can refer to components introduced by a COWONENTS OF. Components of those
components cannot be identified by subsequent "ComponentId"s.

12.2.2.8 Ifthe last "Componentld" in the "ComponentldList" (if present) is:

a) an identifier that is textually present as a component identifier in the "Type" identified by the previous
"Componentld", then it identifies the "Type" of that component and the encoding instruction shall be
assigned to that "Type"; or

b) the keyword ALL, then the encoding instruction shall be assigned to all "Type"s that are textually present
in the type detinition 1dentified by the previous "Componentld”, which shall be a type with one or|more
components.

12.2.3 Target identification using a built-in type name
12.2.3.1 The "BuiltInTypeldentification" production is:

BuiltInTypeldentification ::=
BI T STRI NG

| BOOLEAN

| CHARACTER STRI NG
| CHO CE

| DATE

| DATE- TI MVE

| DURATI ON

| EMBEDDED PDV

| ENUMERATED

| EXTERNAL

| Gener al i zedTi e

| I NSTANCE OF

| I NTEGER

| NULL

| Cbj ect Descri pt or
| OBJECT | DENTI FI ER
| OCTET STRI NG

| REAL

| RELATI VE- A D

| SEQUENCE

| SEQUENCE OF

| SET

| SET OF

| TI ME

| TI ME3 6F- DAY

| UTCH e
|‘RestrictedCharacterStringType

12.2.3.2 The"'BuiltInTypeldentification" production specifies that the encoding instruction is to be applied to all tpxtual
occurfefices within the module of the corresponding built-in type or of a type defined using the corresponding constructor.

12.2.3.3 The "RestrictedCharacterStringType" is defined in Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 41.

12.2.4 Use of identifiers in context
12.2.4.1 The "IdentifiersInContext" production is:

IdentifiersInContext ::=

IdentifierList
I'N

Typeldentification

IdentifierList ::=
identifier ", " +
| ALL

8 Rec. ITU-T X.695 (08/2015)
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| COVPONENTS

12.2.4.2 "Typeldentification" is defined in 12.2.2, and identifies a type defined in a type assignment statement in the
module, or a component or sub-component of a type defined in the module.

12.2.4.3 The "Type" identified by the "Typeldentification" shall be a sequence, set or choice type, and is called for the
purposes of this clause the identified "Type".

NOTE — The "Typeldentification" in "IdentifiersiInContext" cannot be used for a sequence-of or set-of type. Such use is prohibited
for clarity, as it would be no less verbose than direct use of "Typeldentification" in "Targets".

12.2.4.4 Each "identifier" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.3) in "IdentifierList" shall be the "identifier" of
a component of the identified "Type". The PER encoding instruction is assigned to the "Type" of all the components of
the identified "Type" that have a component "identifier" in the "IdentifierList".

12.2.4.5 The use of ALL for "IdenfifierList" specifies that all textually present components (and all textually, p}esent
comppnents of those components, to any depth) in the identified "Type" are targets to which the PER encoding instrjiction
is beipg assigned.

12.2.4.6 The use of COVPONENTS for "IdentifierList" specifies that all components (at the first level) 0f the iderjtified
"Typq" are targets to which the PER encoding instruction is being assigned.

13 Multiple assignment of PER encoding instructions

13.1| Order in which multiple assignments are considered
13.1.1 A "Type" which is not a "typereference" has initially an empty set of associated encoding instructions.

13.1.2 A "Type" which is a "typereference" (which may be imported) has initially the set of final encoding instruftions
of the "Type" which was assigned to it when it was defined.

13.1.3 Targeted encoding instructions for a "Type" (using an encodingcontrol section) are assigned next, in the|order
in whiich the targeted encoding instructions appear in the encoding control section. If the "Type" is identified by|more
than ¢ne element of a "TargetList" (see 12.2), then that shall be-treated as multiple assignments of the same encpding
instruction to that "Type", in the order in which the elements occur in the "TargetList".

NOTE — The effect of 13.1.2 and 13.1.3 means that targeted asSignment to a "Type" in a "TypeAssignment" is always over-fidden

by|a targeted assignment to a "Type" defined using the corresponding "typereference", no matter which targeted assignment appears
firpt in the encoding control section. However, if a targeted assignment is made to all the components of a type, and alsq to an
inglividual component of that type, the effect will depend on the order of the encoding instructions in the encoding control sg¢ction.

13.1.4  Prefixed encoding instructions (usinglatype prefix) assigned to a type are considered next, with the rightmost
(the innermost) prefixed encoding instruction considered first, and the leftmost (the outermost) prefixed encpding
instruction considered last.

13.1.§  Asspecified in 12.2.1.9, ehcoding instructions are assigned to a dummy parameter only after the final encpding
instrugctions for the actual parameter have been determined.

13.1.¢  Asspecified in 122110 and 12.2.1.11, a "SelectionType" and the components produced by a COVPONEN[S OF
transformation inherit firstthe final encoding instructions of the original type, and then have encoding instru¢tions
targeted at them applied.

13.1.7 Each assignment of an encoding instruction produces a new set of associated encoding instructions, as spefified
in 13 to 13.3:

13.2 | Effect of assigning a negating encoding instruction

All assignments of a negating encoding instruction result in the removal (from the set of associated encoding instructions)
of all preceding encoding instructions, and the set becomes empty.

NOTE — A negating encoding instruction never becomes part of the set of associated encoding instructions.

13.3 Multiple assignment of PER encoding instructions

NOTE —Multiple assignment of PER encoding instructions is expected to be rare, except where an encoding instruction is assigned
globally, and an overriding (possibly negating) encoding instruction is assigned to specific types or components. This subclause
specifies the rules if multiple assignment of PER encoding instructions occurs.

13.3.1  Assignments of positive encoding instructions result in the addition (to the set of associated encoding
instructions) of that PER encoding instruction if there are no other associated encoding instructions with the same
"IdentifyingKeyword".

Rec. ITU-T X.695 (08/2015) 9
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13.3.2  If there is an encoding instruction with the same "IdentifyingKeyword" in the set of associated encoding
instructions, then that encoding instruction is removed from the set, and the assigned PER encoding instruction is added.
NOTE —If encoding instructions are being assigned globally in an encoding control section, with the intention of overriding them

in specific cases, then the overriding has to be done using either a type prefix or a later encoding instruction in the encoding control
section, not an earlier one.

13.3.3  If a type appears in a "ContentsConstraint" or in a "TypeConstraint”, then the final encoding instructions (as
determined by the above rules) are used in determining the encoding of that type. If a type appears in any other ASN.1
constraint, then all associated encoding instructions are discarded.

10 Rec. ITU-T X.695 (08/2015)
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Annex A

Example of the application of PER Els using prefixed encoding instructions

(This annex does not form an integral part of this Recommendation | International Standard.)

This annex contains an example of the use of prefixed PER Els to produce a variation of the PER encodings for
the types in a module.

The example is based on an early text of part of an ISO/IEC Standard. The final version of the Standard differs
significantly in the abstract syntax specified, so the example should be used solely for the purposes of illustration in this
Recommendation | International Standard.

For clarity, the PER encoding instructions (and comments related to them) are shown in

A4

The module specified using prefixed PER Els is:

Si gnpt ur eSi gnRecor dFor mat Modul e

{iso

standard 19794 signature-sign(7) nodul es(0) record-format(0) version(0)}

DEFI NI TI ONS

PER

NSTRUCTI ONS

This specifies that PER Encoding Instructions are to be applied

AUTQVATI C TAGS :: =

BEG N
Si gnat ur eSi gnBl ock :: = SEQUENCE ({

Chan

header Header ,
body Body}
Header ::= SEQUENCE {
formatld [ NULL]

-- This specifies that the I A5StrpngMds to

-- be followed by a zero(NULL) ge{%t in

-- the encoding.

| A5String (\\SDI "),
st andar dVersi on [ NULL]
As above.
| A5Stning (SIZE (3))

-- " 10" (space-one-zero) for this version --,
channel | ncl usi ons Channel | ncl usi ons,
channel Descri pti ons Channel Descri pti ons}
hel | ncl usi ons :: = SEQUENCE ({
x-included BOOLEAN,
y-included BOCLEAN,
z-included BOOG:LEAN,
vX-i ncl uded BOOLEAN,
vY-i ncl udedyBOOLEAN,
aX-i ncl uded BOOLEAN,
aY-i ncluded BOOLEAN,
t-included BOOLEAN,
dt -i'ncl uded BOOLEAN,
f albcl uded BOCOLEAN,
s9i ncl uded BOOLEAN,
t X-i ncl uded BOOLEAN,
t Y-i ncl uded BOOLEAN,
az-incl uded BOOLEAN,
el -i ncl uded BOOLEAN,
r-included BOOLEAN}

(W TH COVPONENTS
{x-included (TRUE),

y-included (TRUE)})

Channel Descriptions ::= [ OPTI ONALI TY-1 N Header . channel -1 ncl usi ons]

-- This specifies that the optionality bit-map is
-- taken fromthe channel inclusions. The

-- channel -incl usions structure i s needed because
-- the same bit-map controls the optionality

-- in each Sanpl ePoi nt SEQUENCE in the

-- Sanpl ePoints SEQUENCE OF. It is also

-- desirable to make the bit-mp

-- application-visible

SEQUENCE {
X Si gnedChannel Descr OPTI ONAL,
y Si gnedChannel Descr OPTI ONAL,
z Unsi gnedChannel Descr OPTI ONAL,

Rec. ITU-T X.695 (08/2015)
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vX Si gnedChannel Descr
vY Si gnedChannel Descr
aX Si gnedChannel Descr
aY Si gnedChannel Descr
t Unsi gnedChannel Descr
dt Unsi gnedChannel Descr
f Unsi gnedChannel Descr
s Unsi gnedChannel Descr
tX Si gnedChannel Descr
tyY Si ghedChannel Descr
az Unsi gnedChannel Descr
el Unsi gnedChannel Descr

r Unsi gnedChannel Descr

OPTI ONAL,
CPTI ONAL,
OPTI ONAL,
CPTI ONAL,
OPTI ONAL,
CPTI ONAL,
OPTI ONAL,
CPTI ONAL,
OPTI ONAL,
CPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL}

( CONSTRAI NED BY { Channel I ncl usi ons

= 1 1
Cacllr €1 CIleTit

s
LI

== call iJC PTESCITIL Cllld Ulliy If ptlllilltd IUy
-- the Channel Inclusions -- })
5i gnedChannel Descr :: = SEQUENCE {
reserved I NTEGER (0. . 8),
scal i ngVal ue Scal i ngVal ue OPTI ONAL,
mn Si gnedl nt 16 OPTI ONAL,
max Si gnedl nt 16 OPTI ONAL,
nmean Si gnedl nt 16 OPTI ONAL,
std Unsi gnedl nt 16 OPTI ONAL}
Unsi gnedChannel Descr :: = SEQUENCE ({
reserved I NTEGER (0. . 8),
scal i ngVal ue Scal i ngVal ue OPTI ONAL,
mn Unsi gnedl nt 16 OPTI ONAL;
max Unsi gnedl nt 16 OPTIl ONAE,
nean Unsi gnedl nt 16 OPTI ONAL,
std Unsi gnedl nt 16 OPFH ONAL}
Scal i ngVal ue :: = SEQUENCE {
exponent | ENCCDE- DI RECTLY] | NTEGER (<16. . 15),
-- This ensures a twg3>conpl enent
-- encodi ng, not an~ehcodi ng from
-- the base of -
fraction |NTEGER (0..2047)}
Body ::= [ SIZE 8] SEQUENCE {
-- 8 bit optionality bit-map,\\th only one bit used. O her
-- bits will be set to zergby encoders, ignored by decoders.
sanpl ePoi nts [ LENGTH 3{>7[ COUNT- OCTETS] SEQUENCE
-- Prevemts optimsation for short
-- 4N8rations, forcing 3 octets in
-- \a/| cases
SIZE (0..16777215) OF Sanpl ePoi nt,
ext endedDat-av TERM NATED- BY- CARRI ER)]
-- The end of this octet string can only
-- be determined by running out of the
-- input buffer provided by the carrier
-- protocol. It is a feature of this BDB
-- format that it relies on the CBEFF
-- carrier to delimt it
OCTET STRI NG OPTI ONAL}
Sanpl ePoi-nt @ =
[ OPTI ONALI TY- 1 N Header . channel | ncl usi ons]
-- As above
SEQUENCE {
X Si gnedl nt 16 OPTI ONAL,
y Srgnedl nt 16 OPTTONAL,
z Unsi gnedl nt 16 OPTI ONAL,
vX Si gnedl nt 16 OPTI ONAL,
vY Si gnedl nt 16 OPTI ONAL,
aX Si gnedl nt 16 OPTI ONAL,
aY Si gnedl nt 16 OPTI ONAL,
t Unsi gnedl nt 16 OPTI ONAL,
dt Unsi gnedl nt 16 OPTI ONAL,
f Unsi gnedl nt 16 OPTI ONAL,
S Unsi gnedl nt 8 OPTI ONAL,
tX Si gnedl nt 16 OPTI ONAL,
tyY Si gnedl nt 16 OPTI ONAL,
az Unsi gnedl nt 16 OPTI ONAL,
el Unsi gnedl nt 16 OPTI ONAL,
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