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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 IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part2 (see www.iso.org/directives or
www.iec.ch/members experts/refdocs)

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO and I[EC shall not be held responsible for identifying any or all such patent rights. Details
of any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 6, Telecommunications and information exchange between systems, in collaboration
with ITU-T. The identical text is published as ITU-T X.680 (02/2021).

This sixth edition cancels and replaces the fifth edition (ISO/IEC 8824-1:2015), which has been
technically revised. It also incorporates ISO/IEC 8824-1:2015/Amd 1:2019, ISO/IEC 8824-1:2015/
Cor 1:2017, ISO/IEC 8824-1:2015/Cor 2:2018, ISO/IEC 8824-1:2015/Cor 3:2018.

Alist of all parts in the ISO/IEC 8824 series can be found on the ISO and IEC websites.
Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.

© ISO/IEC 2021 - All rights reserved iii


https://www.iso.org/directives-and-policies.html
http://www.iec.ch/members_experts/refdocs
https://www.iso.org/iso-standards-and-patents.html
https://patents.iec.ch/
https://www.iso.org/foreword-supplementary-information.html
https://www.iec.ch/understanding-standards
https://sd.iso.org/projects/project/76502/overview
https://sd.iso.org/projects/project/73293/overview
https://sd.iso.org/projects/project/73293/overview
https://sd.iso.org/projects/project/76503/overview
https://sd.iso.org/projects/project/76759/overview
https://www.iso.org/members.html
http://www.iec.ch/national-committees
http://www.iec.ch/national-committees




ISO/IEC 8824-1:2021(E)

CONTENTS
Page
gL oTo L8 Tex (o] o IR OO OO RTURUP PR viii
1 ESTol0) oL T U TP U TR UU PP PR PP 1
2 INOIMIALIVE TEFEIEINCES ...ttt ettt ettt et b et e s et se e b e e bese e st et e st et e ebesaereebenseseebeneeneas 1
2.1  ldentical Recommendations | International Standards ..............ccoeririererinienenienese e 1
2.2 AJItIONA] FEFEIENCES ...ttt bbbttt sttt be sttt te b e e 2
3 DBTINITIONS ..ttt ettt sttt b et E bt b b e Rt R e R bR R e Rt R e bR b et e r e b nrere s 2
3.1 International Object Identifier tree SPECIICALION...........ccccvviviiciiiicce e 2
3.2 Information 0bject SPECITICALION..........cciiiiiecr e see 2
3.3 CoNStraint SPECITICALION. ... ..vieiicieiei ettt a e e et e ee st e s aesneeree e eneeneens 3
3.4 Parameterization of ASN.1 SPECITICATION ......c.oiviiiiiiiiiiie e 3
3.5  Structure for identification of Organizations............coceoiiiiiiien e 3
3.6 Universal Multiple-Octet Coded Character SEt (UCS) ......ooviiiriirinieineneeese e 3
3.7  Representation Of dates aNd TIMES ..o 3
3.8 Additional defiNitiONS.......cceiiieiieie et ne e neen 4
F 0] o] =Y T 11T ] LSRR 9
5 0] 7= 11 o] o OO POV RURRPORPTP 9
TN A €T - - | OSSOSO U UV TTURURTURURUPRTN 9
5.2 PIOOUCTIONS. ...vt ettt bttt b e bbbt bt b e b et eb e e bt bt bt e b e e b et e nbeeb e s beebeeb e e e ebenee 10
5.3 The alternative CONEBCIIONS ...ttt ne 10
5.4 NON-SPACING INUICALON .....cviitiitiiit ettt bttt bbbt e et et sbe b e s beebeebe e e enbe e 10
ST = ¢ 1141 0] [0 ) ;W o] oo [0 Tod 1 o) PSSR 10
TS I | 0 11| SR 10
ST A o (- Tol U] £ o] I OSSR R OSSP 11
5.8  References to permitted sequences of 1eXiCal ITEMS .........c.ccvcieieriiie i 11
5.9  References t0 a IeXiCal IEEM ......coiiiiiiii et 11
5.10  ShOrt-hand NOLATIONS .......coveeiiiiiiiirieieicsie et ettt bbb st be et be e b b e s 11
5.11 Value references and the typing Of VAIUES..........cccoiviiiiiiiie e 12
6 The ASN.1 model OF tYPE EXIENSTON .....ocviieiiiiieeie ettt 12
7 Extensibility requirements on €NCOTING FUIES.........cociiiiiiiiie it 12
8 LI LT T S TP U U PR URTUPUUROPPOPRORPURON 13
9 L pTolo o [Tl AT a1 (U o1 o] TS 14
10 USE OF the ASN.L NOTALION. .....c.veiiitiieiiiieiieesie ettt b e e bbb st e et e seeseebeseeseebeseeseebeneereas 15
11 LIRS Vol Tod T =) S 15
12 ASNLL TEXICAI TEBIMIS ...ttt ettt ettt e s e e et e eae a2 e e b e et e st e se e beseeebeereeneeneeneeees 16
I €= T - I (U T PSSR 16
12.2  TYPE FEIEIENCES ...ttt bbbt bbbt bbbttt ettt 17
20 B 1o < ) ) =T S PSSR 17
124 VAlUE TEIEIBNCES. ... ettt ettt e ettt st et e e teem e e s ee st e naesae b e ereaneeneeneeneenes 17
I |V (oo [0 Lol =) {=] £ =SSR 17
12,6 COMIMENES ..ttt stttk b e et e et e e et e eh e bt e bt e skt e s b e sh e e s b e e eb e ekt e me e e ae e ebe e ebedebe e e e nbenbneneeas 17
12,7 EMPLY 1EXICAI TEEM ..ttt e b bbbt 18
I B 111111 o =] £SO RO 18
12,9 REAINMUMDETS. ... et e bbbttt e e et e bbb e e beene e st e e b e 18
1210 BINAIY SEINQS ¢ttt ettt e bbbt b et e st e e e e bt s bt eb e e b e e m e e st e eeeebesb e b e e beeneenee e e e ee 18
12.11 XML DINAIY SEFHNG IEBM L..eiiiiei ittt et b et e e bbbt et es e e e ne e 18
I A o 1o To (=T od P LY (] T PSS 18
12.13 XML hexadecimal StriNG ITEM........ccoiiiiie ittt na e sr e e 19
I O 4 P L Tod =T )1 [T PSSRSO 19
12.15 XML CharaCter StHNG IEIM ... e et e st et e b e re e e e e e e et e 20
12.16 The simple character string 1exical ItEM............ccoiiiiiiiie e 22

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.680 (02/2021) iii



ISO/IEC 8824-1:2021(E)

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37

12.17 Time value ChAraCter SIINQS .....ooveviirieiitirieeeie ettt bbbt
12.18 XML time value charaCter StriNG ItEM ..........coiiiiii et
12.19 The property and setting names 1eXical ITeM ...........cocoiiiiiiiii e
12.20 ASSIGNMENT IEXICAL TTEIM ...ttt b et e e e
12.21 RANGE SEPAIALON ... .eiueiiueeiteeiteeatteteeite st ekt esbeesteaaseaseeaaeeebeeebe e bt aabeesbeab e e sbeesbe e ke e mbeeaseebseebe e bt enbeasbensnenaeas
A = | 1] OSSOSO ROURR
12.23 Left VErSiON DIACKELS ......oouiiiii et e b e bbbt e e e
I T | 01 Y= 6 o) T o] (o ] (PSSR
12.25 ENCOAING FEIEIENCES ....cviitiiieiei ettt sttt r et e et et e besb e et e e ss e s e et e besbeabeateeneeneeneneees
12.26 Integer-valued Unicode TaDEIS. ..........cooiiiiiii e e
12.27 Non-integer UNICOAE 1ADEIS.........c.oiiiiie e
12.28 XML €N 1G SEAI ITEIM ....viiiiieiitiiee et e b e bbbt b e bbb e s be et e e e e b e
12.29 XML SINGIE tag BN ITBM....uiiiicieece et r et st e b e re e e e s e e e et es
12.30 XML DOOIEAN TFUE TEEM .ttt ettt sttt et ans
12.31 XML boolean extended-true M .....ccviiiiiiiiee et
12.32 XML DOOIEAN TAISE IEEIM......eiiiitiiieiiciecies bbbttt ens
12.33 XML boolean extended-false IteIM ..........cci it
12.34 XML real NOt-a-NUMDEE TTEIM ....iviriiiiiiiiiti ettt nbe e ans
12.35 XML real iNFINILY TEBMI ...oiuieiiiic bbbttt bbb
12.36 XML tag NAMES FOr ASN.L IYPES ....cuirieieitirieiiiti ettt b ettt nb s
12.37 Single charaCter [EXICal TEEMS.......cviiiiiiiiei bbb
12.38 RESEIVEU WOITS .....evveeieieesiesieeei e et e sttt et e e sae st et eeaeeseeseesaeseesteseeebeereeseesaeseenteseesbenreaneesennensenes

MOAUIE AEFINTTION ... ettt ettt b e e e et e s besbeabe et e eneeneeneeeas
Referencing type and value definitions ..........cocoiiiiiiii e e
Notation to support references to ASN.L COMPONENLS ...c.vecviieiiiieeierierese e se e e ae e nes
ASSIGNING tYPES QNG VAIUES ...ttt sttt st et e e e s e e e e beseearesreeneeneeneeen
Definition Of tYPes AN VAIUES ........c..ciiiiiiiece bbb e b e e sbe e
Notation for the DOOIEAN TYPE .......c.iieiii ettt sb e snenreieas
NOTAtION TOr TNE INTEYRT TYPR. ... ettt et b et b et b e b et e b e s e b nrereas
Notation for the ENUMETALEA TYPE .......oe it bbbt b e bbb e e
NOLAtioN FOr the FEAI TYPE....c..e ittt e et e e sr et e s beeneereeneesaesreres
NoOtation fOr the DITSIIING TYPE .vveireiece et b e te s re e e e e e srers
NOtation fOr the OCTELSLIING TYPE ..ottt b e b et bbb neenea
NOLAtioN TOr the NUIT LY ..ot b et b et eb e e e b nneneas
NOLALION TOr SEQUENCE TYPES ...ttt ettt ettt ettt bt b et b bbbt ne bt b e ne bt b e b bt ebenreb e ebenneneas
NOtatioN fOr SEOUENCE-OF LYPES. .. e ettt ettt bbbt bt e e e e
o] e Lo I 0] Y= 1Y o =TSRSS
o] e Lo I 0] gEST=] T Y 01 TSRS
NOLALION TOr CNOTCE TYPES. .. ettt ettt b e et b e e b e ne et b b e e e bt et e e eseebeneeneas
NOLALION TOr SEIECTION TYPES. ... vttt b et b e et b e et b e bt eb e e st ebennenea

NOLALION TOI PrETIXEA TYPES. . v ettt bbb et b e et be bt e b et ebenneneas
3L GBNEIAL ...t bbb R bbb bbbt
N N 4 Lo oo o< o N Y oSO TTURURURUP RPN
31.3  The encoding PrefiXed TYPO . .....e ettt bttt sb e b e e e

Notation for the 0bject IdENTIFIEr TYPE ..cveviii e
Notation for the relative 0bJect IdeNtifier tYPE ......cv i e s
Notation for the OID internationalized resource identifier type ..o
Notation for the relative OID internationalized resource identifier type........c.ccovereieiiieiii e
Notation for the embedded-PAV TYPE ..o bbb et
NOtation fOr the EXIEIMAI TYPE ... it ettt bbb bt nee e

Rec. ITU-T X.680 (02/2021) © ISO/IEC 2021 - All rights reserved

22
22
22
22
22
22
23
23
23
23
23
23
23
23
24
24
24
24
24
25
26
26

27
31
32
33
35
38
38
39
41
42
44
44
45
48
50
51
52
54

54
54
55
55

56
58
59
60
60
62



38

39
40
4
42
43
44
45
46
47
48
49
50
51

52
53
54

The time type

38.1
38.2
38.3

38.4

ISO/IEC 8824-1:2021(E)

GBINETAL ...t b et h e R bR E R e bt b r bR Rt r e nr et enennene s
Time properties and settings of time abstract VAIUES...........cccoveiiiiii i

Basic value notation and XML value notation for time abstract values with specified property
SEELINDS vttt ettt ettt ettt bbbt bbbt e s e bt b e E e b e e R £ oA £ 2R e e b ek e AR e SR e E e eR £ e R e e b e Rt e R e bt bt bt b e e neeneenn et e

Useful time types
The character string types

Notation fOr CharaCter StHNG tYPES .....cviieiiieie et e e e sa e resresneere e e enaeneeen
Definition of restricted CharaCter StrNG LYPES .....ccviiveiiirieiie et sb e

Naming characters, collections and property CAtegOry SELS .......couiiieiiireiiiereese et sre e

Canonical order of characters

Definition of unrestricted CharaCter StriNG tYPES ......cvcierieiiriiiieei e
Notation for types defined in ClAUSES 46 10 48 ........c.cvcieiiieieci e
Generalized time

Universal time
The object descriptor type
Constrained types
Element set specification
Subtype elements

51.1
51.2
51.3
51.4
51.5
51.6
51.7
51.8
51.9
51.10
51.11
51.12
51.13

The extension marker
The exception identifier
Encoding control sections

Al
A2
B.1
B.2
Ci1
C.2
C3
C4
C5
C.6
C.7

© ISO/IEC 2021 - All rights reserved

(7= 0[] - | T

Single value
Contained subtype
Value range
Size constraint
Type constraint
Permitted alphabet
Inner subtyping
Pattern constraint
Property settings
Duration range
Time point range
Recurrence range

Definition

Metacharacters

L= T ] | OO eSO PSTP SRRSO PRPRIIN
The ASN.1 defined time types MOTUIE ........cvoiiie et
The need for the value mapping concept (tutorial iNtroduction) ............cccvereiiiiinininseeees

Value mappings

Identical type AefiNItIONS ... ....oii it
Specification Of VAIUE MAPPINGS .. .c.viviriiiii et st sneseenea
Additional value mappings defined for the character String typPes .........cocvereirennnenesiene s
Specific type and value compatibility reqUIrEMEeNtS...........cooeiiiiiiiiiies e

Examples
C.7.2
C.7.3
C.74
C.75
C.7.6
C.7.7

Example 1
Example 2
Example 3
Example 4
Example 5
Example 6

Rec. ITU-T X.680 (02/2021)

63
63
63

67
71

72
73
73
77
81
82
83
83
84
85
86
87

89
89
90
90
90
91
91
91
92
93
93
94
95
95

95
97

98

99

99
103
103
108
110
111
113
113
114
115
115
115
115
115
115
116

\Y



ISO/IEC 8824-1:2021(E)

Vi

D.1
D.2
F.1
F.2

F.3

G1

G.2

G.3

G4
G5
H.1
H.2
H.3
H.4
H.5
H.6
1.1
1.2
1.3
1.4

J1
J.2
J.3
J4
J.5

Values assigned in this Recommendation | International Standard..............cccocvivvininnininnnenne,
Object identifiers in the ASN.1 and encoding rules standards............ccoceoveeeieieiene s
(€S 1T - TP
Use of the International Object Identifier tree by the object identifier (OBJECT IDENTIFIER)
1177 1TSS USRS
Use of the International Object Identifier tree by the OID internationalized resource identifier
(O T 1) I Y 0TSSR
Example of @ Personnel FECOIG..........cciiiii it s r et sr e
G.1.1 Informal description of Personnel RECOId..........cooiveiiiiiiiie i
G.1.2 ASN.1 description of the record StrUCLUIE.........ooverere e
G.1.3 ASN.1 description of @ reCord VAIUE ..........cccoveieieiiie e
Guidelines for use Of the NOTALION .........coveiiiiiei e
G.21 2 70T ] [T T PSSP
G.2.2 LR (=To (<] PP P PR PR TP ORISR
G.2.3 TN 1 L PSSR
G.24 REEL ettt ettt teeneene et et e
G.25 B SHTENT ettt
G.2.6 OCTEE SEIING .otttk bbbt b ettt b ettt ettt b et benn e
G.2.7 UniversalString, BMPString and UTF8SIIING .......cccoviiiiiiiniiieeee e
G.2.8 CHARACTER STRING ..ottt s
G.2.9 N SRS
G.2.10  Sequence and SEQUENCE-OF .......cccviiiiciecie s
G.2.11  SetANd SEE-Of i
T - oo T S
G.2.13 O 3o} o= USRS
G214 SEIECHION TYPE ettt et b e e bbb eae e
G.2.16 EMDEAUEA-PAV ...
G.2.17 EXEEINAL ...ttt ettt be e
G.2.18 INSEANCE-OT ...ttt e bbbt e e b e
G.2.19 OBJECE THENTITIET ...t e
G.2.20 OID internationalized resource identifier...........oooiiiiii e
G.2.21 Relative 0DJECt IHENTITIEN ........cci i
Value notation and property settings (TIME type and useful time types) ......cocovvevererineniiieienenne
G.3.1l DL OO P R RS PPRTTRTOURTOPPIN
G.3.2 THME OF TAY -ttt b et b e et b et eb e e e enennene s
G.3.3 Date and tiME OF GAY ....eoverveeiririiiirc e
G.34 THME INTEIVAL ...t bbb bttt et e e
G.35 RECUTING INEIVAL. ... et
1dentifying aDSTFACT SYNIAXES ......c..oiiieiiei ettt ee e
IS0 ] 3 0 LTS
Character string SUPPOIT iN ASNLL ....oiiii it ne e e e s
The UniversalString, UTF8String and BMPSIIING YPES .....ccovvieiiieiii it
On ISO/IEC 10646 conformance reqUIrEMENLS .........ccvevererierresiesiesiesieere s e e saesre e sresresesnseaesseseenns
Recommendations for ASN.1 users on ISO/IEC 10646 conformance.........cccocoervvierenieenenisienieenns
Adopted subsets as parameters of the absStract SYNTaX.........ccocveveiiiiiiiiiiecec e
The CHARACTER STRING TYPE .....ouovvirvirecierseeiesesesssseesies st sssssesssess s nnssnsensesssnsennenns
L@ T V1=
Meaning Of VEIrSION NUMDEIS .........ciiiiiieicre ettt b et sbe e
Requirements 0N eNCOAING FUIES ........oviiriiiiieere ettt
Combination of (possibly extensible) CONSIIAINES .........c.coiiiriiiiir e
1.4.1 IMIOTEL ...ttt sttt ettt ne s et e et ebesreenten e et et e
1.4.2 Serial application OF CONSEIAINTS .......c.eiviiiiiee i e
1.4.3 USE OF SEL AITtNMELIC. ..ot
1.4.4 Use of the Contained Subtype NOTAtION ...........coiiiiiiiiicie e
The collections of ASN.1 types for times and dates............cueieriiririre i
ISO BB0L KEY COMCEPLS. ...ttt st sttt sttt ekttt b et e e b e besbe bt s b e bt e s e e e e e sbeebe s b e eneabeeneeneeneen
ADSEract Values OF the TIME TYPR.......oiiieiiiiiieie ettt bttt bbbt e et e
Time properties of the time abStract VAIUES...........c.ccvriiiiiiii s
VAIUB NOTALION ...ttt s et e te st be e b e enees et ebeseeeaesreeneeneeneenteneeas

Rec. ITU-T X.680 (02/2021)

© ISO/IEC 2021 - All rights reserved

117
117
120

120

120

121
121
121
122
122
123
123
123
124
124
126
126
127
128
128
130
132
133
135
136
136
136
137
137
137
137
137
138
138
139
140
140
141
145
145
146
146
147
147
148
149
150
150
150
150
151
152
153
153
154
155
155



ISO/IEC 8824-1:2021(E)

J.6  Use of the ASN.1 SUDLYPE NOTALION .......ouveviiiiicieie e 156
J.7  The property settings SUDLYPE NOLALION .........coiiiieiiiiiie et 156
KL GBNEIAL. ...ttt b bR R R R bRt Rt R e r bR nr et nenr e 158
K.2  ANAlyzing the FUIE SEIING.......oeie et et 158
K.3  Analysis of a string containing an iNterval .............cccoi i e 159
K.4  Analysis of a string containing @ Jate ..........coceeiiiiiiiii i 159
K.5  Analysis of a String CONTAINING @ YEAK .......cceiiiieiiiie ettt e bbb e e 160
K.6  Analysis of a string containing @ CENTUIY .......c.coeiviiiieiisie et e et a e e nas 160
K.7  Analysis of a string containing @ tIME .........ccccveieiiiiiie i s eas 160
K.8 Analysis of a string containing a SIMPIe tIMe ..o s 161

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.680 (02/2021) vii



ISO/IEC 8824-1:2021(E)

Introduction

This Recommendation | International Standard presents a standard notation for the definition of data types and values.
A data type (or type for short) is a category of information (for example, numeric, textual, still image or video
information). A data value (or value for short) is an instance of such a type. This Recommendation | International
Standard defines several basic types and their corresponding values, and rules for combining them into more complex
types and values.

In some protocol architectures, each message is specified as the binary value of a sequence of octets. However,
standards-writers need to define quite complex data types to carry their messages, without concern for their binary
representation. In order to specify these data types, they require a notation that does not necessarily determine the
representation of each value. ASN.1 is such a notation. This notation is supplemented by the specification of one or
more algorithms called encoding rules that determine the value of the octets that carry the application semantics (called
the transfer syntax). Rec. ITU-T X.690 | ISO/IEC 8825-1, Rec. ITU-T X.691 | ISO/IEC 8825-2 and Rec. ITU-T X.693 |
ISO/IEC 8825-4 specify three families of standardized encoding rules, called Basic Encoding Rules (BER), Packed
Encoding Rules (PER), and XML Encoding Rules (XER).

Some users wish to redefine their legacy protocols using ASN.1, but cannot use standardized encoding rules because
they need to retain their existing binary representations. Other users wish to have more complete control over the exact
layout of the bits on the wire (the transfer syntax). These requirements are addressed by Rec. ITU-T X.692 |
ISO/IEC 8825-3 which specifies an Encoding Control Notation (ECN) for ASN.1. ECN enables designers to formally
specify the abstract syntax of a protocol using ASN.1, but to then (if they so wish) take complete or partial control of
the bits on the wire by writing an accompanying ECN specification (which may reference standardized Encoding Rules
for some parts of the encoding).

A very general technique for defining a complicated type at the abstract level is to define a small number of simple
types by defining all possible values of the simple types, then combining these simple types in various ways. Some of
the ways of defining new types are as follows:

a) given an (ordered) list of existing types, a value can be formed as an (ordered) sequence of values, one
from each of the existing types; the collection of all possible values obtained in this way is a new type (if
the existing types in the list are all distinct, this mechanism can be extended to allow omission of some
values from the list);

b) given an unordered set of (distinct) existing types, a value can be formed as an (unordered) set of values,
one from each of the existing types; the collection of all possible unordered sets of values obtained in this
way is a new type (the mechanism can again be extended to allow omission of some values);

€) given a single existing type, a value can be formed as an (ordered) list or (unordered) set of zero, one or
more values of the existing type; the collection of all possible lists or sets of values obtained in this way
is a new type;

d) given a list of (distinct) types, a value can be chosen from any one of them; the set of all possible values
obtained in this way is a new type;

e) given a type, a new type can be formed as a subset of it by using some structure or order relationship
among the values.

An important aspect of combining types in this way is that encoding rules should recognize the combining constructs,
providing unambiguous encodings of the collection of values of the basic types. Thus, every basic type defined using
the notation specified in this Recommendation | International Standard is assigned a tag to aid in the unambiguous
encoding of values.

Tags are mainly intended for machine use, and are not essential for the human notation defined in this Recommendation
| International Standard. Where, however, it is necessary to require that certain types be distinct, this is expressed by
requiring that they have distinct tags. The allocation of tags is therefore an important part of the use of this notation, but
(since 1994) it is possible to specify the automatic allocation of tags.

NOTE 1 — Within this Recommendation | International Standard, tag values are assigned to all simple types and construction

mechanisms. The restrictions placed on the use of the notation ensure that tags can be used in transfer for unambiguous
identification of values.

It is also possible to assign encoding instructions to a type in order to affect the encoding of that type. This can be done
either by a type prefix placed before a type definition or use of a type reference, or by an encoding control section
placed at the end of an ASN.1 module. The generic syntax of type prefixes and encoding control sections is specified in
this Recommendation | International Standard, and includes an encoding reference to identify the encoding rules that are
modified by the encoding instruction. The semantics and detailed syntax of encoding instructions are specified in the
encoding rules Recommendation | International Standard identified by the encoding reference.
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An ASN.1 specification will initially be produced with a set of fully defined ASN.1 types. At a later stage, however, it
may be necessary to change those types (usually by the addition of extra components in a sequence or set type). If this is
to be possible in such a way that implementations using the old type definitions can interwork with implementations
using the new type definitions in a defined way, encoding rules need to provide appropriate support. The ASN.1
notation supports the inclusion of an extension marker on a number of types. This signals to encoding rules the intention
of the designer that this type is one of a series of related types (i.e., versions of the same initial type) called an extension
series, and that the encoding rules are required to enable information transfer between implementations using different
types that are related by being part of the same extension series.

Clauses 11 to 33 (inclusive) define the simple types supported by ASN.1, and specify the notation to be used for
referencing simple types and for defining new types using them. Clauses 11 to 33 also specify notations to be used for
specifying values of types defined using ASN.1. Two value notations are provided. The first is called the basic ASN.1
value notation, and has been part of the ASN.1 notation since its first introduction. The second is called the XML
ASN.1 Value Notation, and provides a value notation using Extensible Markup Language (XML).

NOTE 2 — The XML Value Notation provides a means of representing ASN.1 values using XML. Thus, an ASN.1 type
definition also specifies the structure and content of an XML element. This makes ASN.1 a simple schema language for XML.

Clauses 36 to 37 (inclusive) define the types supported by ASN.1 for carrying within them the complete encoding
of ASN.1 types.

Clause 38 and Annex B define the types that provide support for ISO 8601.
Clauses 39 to 44 (inclusive) define the character string types.

Clauses 45 to 48 (inclusive) define certain types which are considered to be of general utility, but which require no
additional encoding rules.

Clauses 49 to 51 (inclusive) define a notation which enables subtypes to be defined from the values of a parent type.

Clause 52 defines a notation which allows ASN.1 types specified in a "version 1" specification to be identified as likely
to be extended in "version 2", and for additions made in subsequent versions to be separately listed and identified with
their version number.

Clause 53 defines a notation which allows ASN.1 type definitions to contain an indication of the intended error
handling if encodings are received for values which lie outside those specified in the current standardized definition.

Annex A forms an integral part of this Recommendation | International Standard, and specifies ASN.1 regular
expressions.

Annex B forms an integral part of this Recommendation | International Standard, and defines an ASN.1 module
containing the definition of a set of time types providing the full functionality of 1SO 8601. These types can be imported
from this ASN.1 module by an application designer if the useful time types specified in clause 38 are not adequate for
the application.

Annex C forms an integral part of this Recommendation | International Standard, and specifies rules for type and value
compatibility.

Annex D forms an integral part of this Recommendation | International Standard, and records object identifier and
object descriptor values assigned in the ASN.1 series of Recommendations | International Standards.

Annex E forms an integral part of this Recommendation | International Standard and specifies the currently defined
encoding references and the Recommendation | International Standard that defines the semantics and detailed syntax of
encoding instructions with those encoding references.

Annex F does not form an integral part of this Recommendation | International Standard, and references the
specification of the top-level arcs of the International Object Identifier tree and the use of that tree to form an OID
internationalized resource identifier which can be used as an IRI or URI registered as the "oid" scheme with IANA.

Annex G does not form an integral part of this Recommendation | International Standard, and provides examples and
hints on the use of the ASN.1 notation.

Annex H does not form an integral part of this Recommendation | International Standard, and provides a tutorial
on ASN.1 character strings.

Annex | does not form an integral part of this Recommendation | International Standard, and provides a tutorial on
the ASN.1 model of type extension.

Annex J does not form an integral part of this Recommendation | International Standard and provides a tutorial
introduction to ISO 8601 and to the TIME type. It is recommended that this be read before the normative text.
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Annex K does not form an integral part of this Recommendation | International Standard and provides information on
how to identify the time properties of an abstract value from an instance of value notation.

Annex L does not form an integral part of this Recommendation | International Standard, and provides a summary
of ASN.1 using the notation of clause 5.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology —
Abstract Syntax Notation One (ASN.1):
Specification of basic notation

1 Scope

This Recommendation | International Standard provides a standard notation called Abstract Syntax Notation One
(ASN.1) that is used for the definition of data types, values, and constraints on data types.

This Recommendation | International Standard:

— defines a number of simple types, with their tags, and specifies a notation for referencing these types and
for specifying values of these types;

— defines mechanisms for constructing new types from more basic types, and specifies a notation for
defining such types and assigning them tags, and for specifying values of these types;

— defines character sets (by reference to other Recommendations and/or International Standards) for use
within ASN.1.

The ASN.1 notation can be applied whenever it is necessary to define the abstract syntax of information.

The ASN.1 notation is referenced by other standards which define encoding rules for the ASN.1 types.

2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of IEC and 1SO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations.

NOTE — This Recommendation | International Standard is based on ISO/IEC 10646:2003 and the Unicode standard version
3.2.0:2002. It cannot be applied using later versions of these two standards.

2.1 Identical Recommendations | International Standards

—  Recommendation ITU-T X.660 (2011) | ISO/IEC 9834-1:2012, Information technology — Open Systems
Interconnection — Procedures for the operation of OSI Registration Authorities: General procedures and
top arcs of the ASN.1 International Object Identifier tree.

— Recommendation ITU-T X.681 (2021) | ISO/IEC 8824-2:2021, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification.

—  Recommendation ITU-T X.682 (2021) | ISO/IEC 8824-3:2021, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

— Recommendation ITU-T X.683 (2021) | ISO/IEC 8824-4:2021, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

—  Recommendation ITU-T X.690 (2021) | ISO/IEC 8825-1:2021, Information technology — ASN.1
encoding Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER).

—  Recommendation ITU-T X.691 (2021) | ISO/IEC 8825-2:2021, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).

— Recommendation ITU-T X.692 (2021) | ISO/IEC 8825-3:2021, Information technology — ASN.1
encoding rules: Specification of Encoding Control Notation (ECN).

—  Recommendation ITU-T X.693 (2021) | ISO/IEC 8825-4:2021, Information technology — ASN.1
encoding rules: XML Encoding Rules (XER).
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Recommendation ITU-T X.695 (2021) | ISO/IEC 8825-6:2021, Information technology — ASN.1
encoding rules: Registration and application of PER encoding instructions.

NOTE — The references above shall be interpreted as references to the identified Recommendations | International Standards
together with all their published amendments and technical corrigenda.

2.2 Additional references

Recommendation ITU-R TF.460-6 (2002), Standard-frequency and time-signal emissions.

CCITT Recommendation T.100 (1988), International information exchange for interactive Videotex.
Recommendation ITU-T T.101 (1994), International interworking for Videotex services.

ISO international Register of Coded Character Sets to be used with Escape Sequences.

ISO/IEC 646:1991, Information technology — 1SO 7-bit coded character set for information interchange.
ISO/IEC 2022:1994, Information technology — Character code structure and extension techniques.

ISO/IEC 6523:1998, Data interchange — Structures for the identification of organizations and
organization parts.

ISO/IEC 7350:1991, Information technology — Registration of repertoires of graphic characters from
ISO/IEC 10367.

ISO 8601:2019, Date and time — Representations for information interchange.
ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

The Unicode Standard, Version 3.2.0:2002. The Unicode Consortium. (Reading, MA, Addison-Wesley)
NOTE 1 — The above reference is included because it provides names for control characters and specifies
categories of characters.

W3C XML 1.0:2008, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation,
Copyright ©2008 W3C, (MIT, ERCIM, Keio), http://www.w3.0rg/TR/2008/REC-xm|-20081126/.

NOTE - The reference to a document within this Recommendation | International Standard does not give it, as a stand-alone
document, the status of a Recommendation or International Standard.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 International Object Identifier tree specification

This Recommendation | International Standard uses the following terms defined in Rec. ITU-T X.660 |
ISO/IEC 9834-1:

a) integer-valued Unicode label;
b) international object identifier tree;
¢) OID internationalized resource identifier;
d) long arc;
e) object identifier;
f)  primary integer value;
g) secondary identifier;
h)  Unicode label.
3.2 Information object specification

This Recommendation | International Standard uses the following terms defined in Rec. ITU-T X.681 |
ISO/IEC 8824-2:

a)
b)
c)
d)
€)

information object;
information object class;
information object set;
instance-of type;

object class field type.
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