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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TELEVISION METADATA -

Part 2: Data encoding protocol using key-length-value

FOREWORD

1) The Internatlonal Electrotechnlcal Commlssmn (IEC) |s a worIdW|de orgamzatlon for standardlzatlon comprising

all na promote
interngtional co- operatlon on aII quest|ons concernlng standardlzat|on in the electrical{and ele fields. To
this epd and in addition to other actlvmes ifications,
Technjical Q| as “IEC
Publidation(s)”) The|r preparation is entrusted to technical committees; any IEC N ?erested
in thg subject dealt with may participate in this preparatory work nd non-
goverpmental organizations liaising with the IEC also participate in this¢prep bs closely
with the International Organization for Standardization (ISO) in acgordgnce WHACCORditions deteqmined by
agreenent between the two organizations

2) The fdg rnational
consepsus of opinion on the relevant subjects since each from all
interested IEC National Committees

3) IEC accepted by IEQ National
Com at the technical contgnt of IEC
Publida hich they are used dgr for any
misint]

4) In order to promote international uniformity i 8 i undertake to apply IEC Pyblications
transparently to the maX|mum extent posgible in th' i and regional publications. Any djvergence
betwe S tonal publication shall be clearly indicated in
the lafter

5) IEC i i S indicate-i dl and cannot be rendered responsiblg for any
equipment declared to be in cb i i

6) All usérs should ensure|thaith

7) No liapility shal S employees, servants or agents including individual experts and
memb its te itte aftonal Committees for any personal injury, property damage or
other [damage of an € her direct or indirect, or for costs (including legal fees) and
expenges arising Y ieatt ge of, or reliance upon, this IEC Publication or any ¢pther IEC
Publigations.

8) Attent i ive references cited in this publication. Use of the referenced publications is
indisp ion of this publication.

9) Attent i ssibifity that some of the elements of this IEC Publication may be the subject of
patenf\i p | not be held responsible for identifying any or all such patent rights.

Internat IEC 62261-2 has been prepared by Technical Area 6: Higher data rate

storage|media, d ructures and equipment, of IEC technical committee 100: Audip, video

and multiniedia systems and equipment

This standard cancels and replaces IEC/PAS 62261 published in 2001.
This first edition constitutes a technical revision.

The text of this standard is based on the following documents:

CDV Report on voting
100/854/CDV 100/955/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 62261 consists of the following parts, under the general title Television metadata:

Part 1: Metadata dictionary structure

Part 2: Data encoding protocol using key-length-value

Part 3: Universal labels for unique identification of digital data

The committee has decided that the contents of this publication will remain unchanged until

the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

*  withdrawn;

* replaced by a revised edition, or
*+ amepded.

A bilingtial version of this publication may be issued at a later d

@%
;
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Part 2: Data encoding protocol using key-length-value

1 Scope

This part of IEC 62261 defines an octet-level data encoding protocol for representing data
items and data groups. This protocol defines a data structure which is independent of the
application or transportation method used.

The stapdard defines a key-length-value (KLV) triplet as a data interc for data
items where the key identifies the data, the length specifies the leng and the
value if the data itself. The KLV protocol provides a common intg& | cm)npliant
applicatjons irrespective of the method of implementation or transpor

The stapdard also provides methods for combining associg i where
the set pf KLV triplets is itself coded with KLV data coding ) s can be coded

in either full form (unlversal sets) orin one of four ingreasing i nt forms (global sets,
local se ) provides a definition
of each e th of"the payload) gpecified

in this b ) ata_>Consequently, a [specific
applicat i ing data range an|d those
details 3

Of necs
avoided|

globally unique if clashes afe to be
designate other bodies to agt as its

registrafi portant to note that, as a resulj of this,
registrafi he time
of regis its own
registrafi e to be
expected.

2 Nol

The foll cument.
For datd [ edition
of the re

ISO/IEQ , (ITU-T X.690), Information Technology — ASN.1 Encoding Rules —
Specifiqatioh of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and
Distinguished Encoding Rules (DER)

ANSI/SMPTE 298M:1997, Television — Universal Labels for Unique ldentification of Digital
Data

3 KLV protocol

3.1 General

Table 1 and Figure 1 present an introductory view of the KLV protocol for encoding data. The
data encoded may be a single data item or a data group. The coding of data items is
described in Clause 4 while the coding of data groups is described in Clause 5 of this
standard.
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The KLV coding protocol is composed of a universal label (UL) identification key (UL key),
followed by a numeric length (value length), followed by the data value.

The composition of the UL key is described in 3.2 of this standard. The length of the full UL
key shall be 16 octets. The length field is described in 3.3 of this standard. The value is
described in 3.4 of this standard. The value is a sequence of octets of the data type as
specified in a relevant standard and is not further specified by the KLV protocol. The length of
the value field is variable and any limitations are defined in a relevant defining standard.

Table 1 — KLV fields for encoding of data

Field Description Length Content/Format
UL key || Universal label for identification of 16 octets Subwslause 3.2
the value ~
Length Length of the value field Defined in a relevant dictionary, e ubclause}3.3
application standard, but varlable | g
Value Value associated with the UL key Variable ubc@lse 3.4

UL Key Length \\\Q Value

b octets BER ariable Length Octets

—_

EC 1161/05

L

igure1 <~ KLV encoding

The bit- encoding shall be that of the transport used |to carry
the info

3.2 AN TE 298M\univErsal label key

3.21

KLV cqding-prot shall use a 16-word universal label (UL) generated accofding to

ANSI/SMRFYE 298M as the UL key to identify the data in the value field but yith the
appropriate registration authority’s 4-octet prefix following the OID tag and length byte.

Each word in the ANSI/SMPTE 298M UL is coded using the basic encoding rules (BER) for
the encoding of an object identifier value specified in ISO/IEC 8825-1, 8.19. Each word of the
UL key shall be limited to the range 0x00 to Ox7F and shall be represented by a single octet.
The UL key shall have left-to-right significance with the first octet as the most significant. The
leftmost octet of value 0x00 in the UL key shall define the termination of the label and all
octets of lower significance shall also be set to 0x00. Octets of value 0x00 shall have no
significance to the meaning of the UL key.

The full UL key consists of a 16-octet field including an object ID (OID) and the UL size (OxOE
indicating a total UL key size of 16 octets) followed by a UL code and a series of sub-
identifiers which shall define the UL designators. The first two UL designators shall have
reserved values for the KLV coding protocol according to this standard.
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NOTE The ANSI/SMPTE UL itself adopts KLV coding with the object ID as the key, the UL size as the length, and

the UL designators as the value.

When applying the ANSI/SMPTE UL to the coding of data according to this standard, these
fields shall be categorized as the UL header, UL designators, and item descriptor as shown in

Table 2.

Annex B shows an informative example of a metadata UL key in tabular and figure formats.

Note that decoders which recognize the UL key but do not want to, or cannot, decode the
associated value, may ignore the item and shall continue the decoding process of subsequent
items using the length value to skip the value of the undecoded item. If decoders only store or

forward the item thpy shall forward the item unaltered
3.2.2 UL designators
Table 3| defines octet values for the designators to be used in qcte the UL
designafors. Standards and recommended practices which def value of
octet 5 [registry category designator) in the range 0x01 to 8x04 UL key
or keys Jused with the IEC’s designated registration authori y octets
6 and 7|(registry designator and structure designator).
Tablg 2 — Field descriptions for the universallabel\k encoding of data
No. Field D\eicrétl K U ‘\ Length Content/{format
UL header \/
1 o|D Object identifier 1 octet | Always 0x06
2 UL size 16x0ctet size of the U(\ 1 octet | Always OxOE
UL designators \(
3 UL code 1 octet | Always 0x0B
4 REegistration 1 octet | Dependant op
afyithority designator Registration Authority
(for example| 0x34 for
SMPTE)
5 REgistry cat 1 octet | See Table 3
dégsignation
6 gistry designator identifying the specific 1 octet | See Table 3
registry in a category (for example, metadata
dictionary)
7 Struecture Designator of the structure variant within the 1 octet Subclause 3P.3
designator given registry
8 Version number Version of the given registry which first defines 1 octet | Incrementing number
the item specified by the item designator
9-16 Item descriptor Unique identification of the particular item within | 8 See relevant standard
the context of the UL designator octets )
and version
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Table 3 — UL designators for octets 5 through 7

Registry .
cg:—.;g::gy Rggt':tt%y Sg;'t(;ttu;e Described in
01 - Dictionaries Clause 4
01 — Metadata dictionaries | 0x01-0x07F — Structure designator Other standard/practice
02 — Essence dictionaries 0x01-0x07F — Structure designator Other standard/practice
03 — Control dictionaries 0x01-0x07F — Structure designator Other standard/practice
04 — Types dictionaries 0x01-0x07F — Structure designator Other standard/practice
02 — Groyps (sets and packs) Clefise 5
01 — Universal sets 0x01-0x07F — Structure designator ubclauseN\§:2

02 — Global sets (default) 0x01-0x07F — Structure designator
03 — Local sets (default) 0x01-0x07F — Structure designator
04 — Variable-length packs | 0x01-0x07F — Structure design@tor

(default)
05 — Fixed-length packs 0x01-0x07F — Structure @m\ \ Subclause 5.6

03 — Wrappers and containers N
01 — Simple wrappers 0x01-0x07F — Structure designator Other standard/practice
02 — Complex wrappers ())’{M-OxO?F (‘3}\1 re deﬁator Other standard/practice

04 — Labdls ) NS Clause 6
01 — Labels dictionary 0x04-0x0 Structure desi tor Other standard/practice

NS

Standar racti Rich defife the value of word 5 of the Ul key as
0x01 ar 3 =2d_td define single data items with the KLV data

3.2.21 Dictionaries

constru efined in Clause 4.

3.2.2.2

Standar * S s which define the value of word 5 of the UL key as
0x02 ar dards and shall be used to define groups of KLV coded datj items.
The coding is\deftined in Clause 5.

3.2.2.3

Standards and ended practices which define the value of word 5 of the Ul key as
0x03 ane‘wrapper ahd container standards and use the UL key to identify the wrdpper or
containerand-its—econtents—Wrappers—and-containers—differfrom—sets—and-packsinthat they do
not necessarily employ an overall KLV data construct for the entire contents of the wrapper or
container. It is recommended that individual parts of a wrapper or container encode data
using the KLV coding protocol, but these parts may be bound together by other techniques. In
some cases, a wrapper or container may employ an overall KLV construct in certain
applications (such as a streaming interface) but employ another technique in other
applications (such as a storage container). In these cases, the wrapper or container is not
redefined as a set or a pack but retains the definition as a container or wrapper for
consistency of identification.

Simple wrappers and containers are defined as embedding all the data into a single
framework with no external references. Complex containers and wrappers are defined by
frameworks where individual data items may be included in a file by reference rather than
embedding. Complex containers and wrappers can be more efficient and are suited to local
environments where references can be easily resolved. The definition of wrappers and
containers is outside the scope of this standard and can be found in other documents.
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3.2.3 Structure designator

Octet 7 shall contain the structure designator for the given registry. Structure designators are
allocated to distinguish between incompatible versions of the same registry. They may be
thought of as a major version number.

NOTE Different structure designators may be assigned when a registry becomes so cluttered that it has outlived
its usefulness, or when changes to the contents, structure, or class relationships of the registry are necessary
which prevent backward compatibility.

Different structure designators may also be assigned to distinguish between different syntax
rules for construction and interpretation of values. Different structure designators may also be
assigned when more than one standard or practice is used to define the contents of a specific
registry_The precise discipline for allocation of structure designators is .described for each
specific|registry in the clauses below.

3.2.4 Version number

Octet 8|shall contain the version number of the given registty efings the item

specified by the item designator.

New ite dard or
practice]. I of the
particular reglstry |s mcremented Each entry in af reqisjry | i Imber in
which th !

Parsers| may use the version numbex as™an\g i i K in the

process|of parsing a UL key.

3.2.5 Item designator

Octets field is
fixed 8 pctets in lengti 1 to 8 bytes Iong and are padded on the
right with zero octets o fi o ' : provide
for alloo i i

The preci specific
registry

3.3 En

In the K e basic
encodin her the short-form or long-form encoding of length octets dpecified
in ISO/I .3~ This method of value length encoding is self-contained ang allows
for effic of’KLV encoded data. When the KLV coding protocol is applied tq groups
of KLV |cbded units] the length field for individual units may adopt a different megthod as

defined

NOTE 1 Bits are numbered bit 8 to bit 1 with bit 8 as the MSB.

NOTE 2 Receivers/decoders must decode the length field correctly whether the long or short form is used.
3.3.1 BER short-form length encoding

The following normative subclause (including the example) is quoted from ISO/IEC 8825-1:

8.1.3.4: In the short form, the length octets shall consist of a single octet in which bit 8
is zero and bits 7 to 1 encode the number of octets in the contents [value]
octets (which may be zero), as an unsigned binary integer with bit 7 as the
most significant bit.

Example: L = 38 can be encoded as 00100110.,.
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The short form for length encoding shall be used whenever the data value length is less than
128 octets.

3.3.2 BER long-form length encoding

The following normative subclause (including the example) is quoted from ISO/IEC 8825-1:

8.1.3.5: In the long form, the length octets shall consist of an initial octet and one or
more subsequent octets. The initial octet shall be encoded as follows:

a) bit 8 shall be one;

c) the value 11111111, shall not be used.

NOTE 1 |[This restriction is introduced for possible future extensions.

Bits 8 tp 1 of the first subsequent octet, followed by bi 1 e sequent
octet, fpllowed in turn by bits 8 to 1 of each fur § the last
subsequent octet shall be the encoding of an unsigned /iy i : mber of

octets i the value field, with bit 8 of the first subs t Dit.

NOTE 2 |[This is sometimes known as big-endian b

Examplg: L = 201 can be encoded as: O b1]
NOTE 3 |While there are no restrictions in this\standarthon'the maxi ue length
field, the presence of large datagxa hs &an be ine rm length
encoding|

Wherexrppropriate, indiw i ndards and recommended practices may define

the maximum octet length or may place limitations on the value range of the
length field in @. ir

Implemgntations
certain pperatio
case isjan in i

In this @
and at {

to apply a valid value to the length field. However, in
ctical to establish the length of the value field.| Such a
which is assigned a key and a length field at the stgrt point.
gth cannot be established until the termination of thg stream
e impossible to return to the length field to enter the Jalue. In
such c4 d shall be set to [0x80] which shall indicate a non-detefministic
length d ~Any application document which allows the length of the value field
to be urldefine ust define an alternative method of locating the end of the value fielq.

NOTE The\Jéngth value [0x80] is used because it is normally meaningless as a BER long-form vélue as it
indicates zero subsequent octets.

3.4 Encoding of data values

Data values may be either individual data items or data groups. In either case, the data is an
octet string whose length is specified by the length value. The last octet of the value shall be
the terminating octet of the data sequence.
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3.5 Empty metadata items

Specifications for contiguity of KLV packets, including any gaps between KLV packets, are
outside the scope of this standard, and are addressed in the appropriate transport layer
documents. However, should applications so require it, breaks in the data sequence can be
inserted by the use of a specific empty metadata item. Use of empty metadata items is not
mandatory. The empty metadata item is a KLV coded packet which shall define a length value
followed by an empty value field. No attempt should be made to interpret the data in the value
field.

The empty metadata item shall be defined in the metadata dictionary. Empty metadata items
may be coded as individual items or within sets, when allowed by the specific set definition.
Applicafions may delete or skip any or all empiy metadata items upon receipt_Applications

may ingert empty metadata items but shall not require other applicati ve such
items.

4 KLY coding of individual data items

4.1 Geperal

The KLY coding of individual data items is a simpl d value
as defined in Clause 3.

The UL ' i ogether with the rgnges of
length gnd the specification of the value.i . \ word 5
of the UL key shall be 0x01.

4.2 lde

The val mple, a
start tim e code
or as ah efficie a . irst poffers direct mapping to a display whefeas the
second |offers h smission -efficiency Yor use in narrow-band data channels. There are
many s\ i Itiple data representations for the same deslcriptor.
Where e, one
represe d a key
with at keys by
replacin| ssigned

sequent

Exampleé:

01.02.03764700-060-00-00 s ame (defautt dataTepresemntatiom im OTFt6umnicode Tharacters);
01.02.03.04.01.00.00.00 is name (different data representation in ISO 7-bit characters);

01.02.03.04.02.00.00.00 is name (another data representation in UTF 8 unicode characters).

The parser treats all representations as the same item; i.e. it recognizes 01.02.03.04.00, then
looks for xx in place of the 00 to identify different encodings. Since the default representation
is defined, the extra non-zero term in the fifth position is known to be a new data
representation of the default dictionary item and not a new dictionary entry.

Many dictionary values share a common set of definitions for multiple data representations.
To simplify the dictionary definitions, a types dictionary shall be used to define these data
representations. The types dictionary shall be used as a shared resource for all other
dictionaries.

Annex C shows an example of KLV coding for a single metadata item.


https://iecnorm.com/api/?name=3b76d2d6b1a3e0aa796ee0c7ed0d7acd

62261-2 O IEC:2005(E) -13 -

5 KLV group coding

5.1 General

Group coding of data elements can be used to reduce the overhead of repeating redundant
information that appears in the key of each unit. Group coding also allows logical groups of
individual data elements, or groups of elements, to be encoded together and provides options
for increased coding efficiency. In steps of increasing code efficiency, the KLV coding
protocol can be used to support universal sets, global sets, local sets, variable-length packs,
and fixed-length packs described as follows.

— Universal sets shall be used to construct a Ioglcal groupmg of data elements and other
KLV encoded 3 o fu Ya¥e c LG :

— GloH
common key header. This coding gain is lossless and every UL
from the data in the global set alone.

— Loca

shor
sets
practi bcal tag
valup
— Vari iminates
the ariable-
leng nes the
ord
— Fixefd-length packs are the most effici . i i lements
that|eliminates the use of both UL k a for all
indiyidual elements wijt
reco ngth of
each data element
Sets and i k individual data elements which are coded as a
group by the KL, - AT he set or pack shall be defined by a ful| UL key
whose yalue sh i S ith the designated IEC registration authority. A et may
encode |data eleme i S Ives sets or packs as well as individual dictionary
items. This i S i ing, and this standard provides no limit on the[number
of levelp ion may-b€ used by any particular application. A pack shall only
encode ja gro i ionary items, i.e. packs shall not use recursive coding
The pre or packs shall be indicated by 0x02 in the registry category depignator
field (ogtet 5) &~set orpack UL key. The registry designator field (octet 6) shall be|used to
identify |the pack. The set or pack standard or practice and registry ghall be
identifie[d by-~the stru ure designator field (octet 7) and the version of the registry ghall be
identifie[d by the version number field (octet 8).

The length of a set or pack shall be encoded as either BER short-form or long-form coding.
Application standards or recommended practices may provide an upper bound to the value of
the BER coded length to ease decoder requirements. Application standards or recommended
practices may also provide a fixed-length coding scheme specific to the application for sets or
packs embedded within sets or packs. However, this is discouraged.

Where the length fields of the KLV items in a global set, a local set, and a variable-length
pack are identified as fixed length, the most significant byte shall be encoded first (big-
endien). The set or pack value shall be comprised of a number of individual data elements
with coding as defined by the set or pack type.

The following clauses define how the data elements are encoded for universal sets, global
sets, local sets, variable-length packs, and fixed-length packs.
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5.2 Universal sets

The UL key of a universal set shall be defined by an accompanying standard or recommended
practice including a structure designator and an accompanying universal set registry including
a version number. The UL key of a universal set shall be 16 octets in length.

The length of a universal set shall be coded as per ASN.1 notation, BER long or short form as
required. The value of a universal set shall be a sequence of KLV-encoded elements whose
total length is given by the length field. Each and every data element in a universal set shall
apply KLV data coding protocol including the full UL key value.

Relevant appllcatlon standards or practlces may speC|fy constralnts upon the value of a
univers@ ' ] ms, and
whether

any items are mandatory or optlonal

The UL|[key for universal sets is described in Table 4. Figure 2 ill
for the encoding of universal sets.

fructure

5.3 Global sets

The UL|key of a global set shall be defined by an gccompse g dard or recommended
practice i i i i et registry incjuding a
version a global
set shal

The val d’elements whose total length is
given b in a global set shall apply KLV data

coding protocol but with a shortened g ba ACi ibeld next.

The glo

— Thelfirst grou ith the

designated gtandard
or rgcommen bbal set
regig

- The S used to
define th bal set.
This g much of
the signator
may| a zero-value octet to indicate termination of the common UL
desi minator
shal fo-value



https://iecnorm.com/api/?name=3b76d2d6b1a3e0aa796ee0c7ed0d7acd

62261-2 O IEC:2005(E)

15—

Table 4 — Field descriptions for the UL key for the KLV encoding of universal sets

No. Field Description Length Content/Format
UL header:
1 OoID Object identifier 1 octet Always 0x06
2 UL size 16-octet size of the UL 1 octet Always 0x0E
UL designators:
UL code Concatenation of subidentifiers ISO, ORG 1 octet Always 0x2B
4 Registration Registration authority subidentifier 1 octet Dependant on
authority designator Registration Authority
example 0x34 for
SMPTE)
5 REgistry category Sets and packs 1 oct s O%Q2
désignation
6 REegistry designator Universal sets ct ways\)x
7 Sfructure Designator of the structure variant W|th|n ct Ingrementing| number
designator given registry
8 VErsion number Version of the given registry octet Incrementing| number
defines the |tem ecified the t m
designator
9-16 Uhiversal set Unique identlflcat of rtic 8 octets See universal set
descriptor universal set registry
Universal ST@X\(\\)L Value Length __H
uL uL nivers h Value
Headpr | Design / S| nat
16 oct L BER
A
Key L Value K L V L V
Value is composed of individually-encoded KLV items with 16 byte Key and BER Length

Figure 2 — KLV coded universal set data structure

IEC 1162/05

Each global tag is from 2 to 12 words in length. Global tags of length less than 12 words shall
be terminated by a single zero value thus removing redundant UL data.

The full 16-octet UL key of each item in the global set can be losslessly recreated by
concatenating the non-zero octets of the global set designator and the global tag of the item.
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If the resulting concatenation is less than 16 octets in length, the remaining octets in the 16-
octet space shall be zero filled.

Relevant application standards or recommended practices may specify constraints upon the
value of a global set such as the number and size of items, the allowed sequence of items,
and whether any items are mandatory or optional.

The UL key for global sets is described in Table 5. Figure 3 illustrates the structure for the
encoding of global set data.

The 16-octet global set UL key is followed by the global set length (encoded using BER short-
or long-form encoding) which is followed by a number of elements which shall.each be triplets
of globdl tag, length, and value.

The prefferred specification of the length fields of individual elem $r long-
form erjcoding. The full range of allowed length field length egistry
designafor, according to Table 6. All length fields in the glabal tHe same
syntax.

Global { identify
either g or pack
standar

An informative example of the operati

5.4 Lotal sets

A local pet is defined as g
the keys$ for each elemen
and may be present orfa

t are grouped to reduce the length of
may be in any order within the Ipcal set

The UL|key of al>s ) i By an accompanying standard or recommended
practice] includin E designator anid an accompanying local set registry including a
version [number.

The UL

The len ef\shall"be coded by default as per BER length notation, long |or short
form as ¢ value of a local set shall be a sequence of KLV-encoded €fements

whose {

The UL|[key for local’sets is described by Table 7. The local set designator is defined within
the lastl8\octets in the local set UL key. The 16-octet local set key shall be defined in an
associated standard or recommended practice and the local set UL key value shall be
registered with the designated IEC registration authority to guarantee a unique local set UL
key value.

The data structure for the encoding of local sets is illustrated in Figure 4.

The 16-octet local set UL key is followed by the set length, which is followed by a number of
elements, which shall each be triplets of local tag, length, and value. The preferred size of the
local tag fields is 1 octet, and the preferred specification of the length fields is BER short- or
long-form encoding. The full range of allowed combinations of tag and length field lengths is
defined by the registry designator, according to Table 8.
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Table 5 - Field descriptions for the UL key for global set encoding

No. Field Description Length Content/format
UL header
1 oID Object identifier 1 octet Always 0x06
2 UL size 16-octet size of the UL 1 octet Always Ox0E
UL designators
UL code Concatenation of subidentifiers ISO, ORG 1 octet Always 0x2B
4 Registration Registration authority subidentifier 1 octet Dependant on
authority designator registration authority
example 0x34 for
SMPTE)
5 REgistry category Sets and packs 1 oct s O%Q2
d¢signation
6 REegistry designator | Global sets Tegct e Takle
7 Sfructure Designator of the structure variant within“the ct Sae the
designator given registry companying
standard or gractice
8 Version number Version of the global set reglstry octet Incrementing| number
the item specmedpys\e glob
Global set designator
9-16 Global set designator The common portiomof the Uk key\8hared 8 octets Active numbgr defines
all global tags the octets nefeded to
establish theJcommon
root for all glpbal tags
(\ /\ (2-8 octets)
\> 3
(\ \/\@ \“%
\‘l
UL UL . Global Set Length __________
r Designators Designator
—e— > ——>
16 octet UL Key BER
Giobat-SetContertts
“w.d Global Global Global
Tag 1 Length 1 | Value 1 Tag 2 Length 2 | Value 2 Tag 3 Length 3 | Value 3
—>
Length 1 Length 2 Length 3
< Length L >
IEC 1163/05

Figure 3 — KLV coded global set data structure
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Octet 6 value

Length fields

Description

0x02
0x22
0x42
0x62

BER short or long
1 octet
2 octets

4 octets

Any length

Length up to 255
Length up to 65535
Length up to 2% -1

Table 7 — Field descriptions for the UL key for local set enceding

(
Leng&h/\\

No. Field Description (\Con nt/format
Ul header \6
1 o] In} Object identifier octat Jways 0x
2 UL size 16-octet size of the UL 1 oct Always OX0E
UL designators &\ X \>
UL code Concatenation of subidentifiers ISO,OR 1 ‘ostet ways 0x2B
4 REgistration Registration authority subidentifigr 1V ostet Dependant op
authority designator Registration Authority
(for example] 0x34 for
SMPTE)
5 REegistry category Sets and packs 1 octet Always 0x02
d¢signation
6 REgistry designator | Local sets 1 octet See Table 8
7 Sfructure ant within the 1 octet Defined by tHe local
d¢signator set registry and
standard or gractice
8 Version nur@ registry which first defines 1 octet Incrementing| number
{\ local set designator.
9-16 Lg efines the Tocal set placement in a 8 octets Defined by tHe local
hiexarchical structure set registry and
standard or gractice
Tag 3 L3 Value 3
Local Set Key
Tag 2 L2 Value 2
Local
UL UL Local Set L L1 Value 1
Header | Des | Designator Tag 1
< >« >« >
16 octets UL Key BER L octets
IEC 1164/05

Figure 4 — KLV coded local set structure
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Table 8 — Coding of registry designator (octet 6) for local set syntax

Octet 6 value Length fields Local tag fields length Description
0x03 BER short or long 1 octet Any length
0x13 BER short or long 2 octets
0x1B BER short or long 4 octets
0x23 1 octet 1 octet Length up to 255
0x33 1 octet 2 octets
0x3B 1 octet 4 octets
0x43 2 octets 1 octet Lengthup to 65535
0x53 2 octets 2 octets
0x5B 2 octets 4 octets
0x63 4 octets 1 octet engthi UR 102 -
0x73 4 octets 2 octets
0x7B 4 octets 4 octets
A relevant local set standard or recommended practice shall\de theink between the local
tag of @ach element and the corresponding UL key valbe. ined in a
reIevanI 3 ; for each local tad the UL
key of th that gives userg of this
standar c hly efficient coding. Developers of
local sefs shall provide the mapping between\eax acdl set and the defining [UL key.
Unlike y4ni ' gy of each element in the sefl can be
losslesgly recreated, 3y cannot be reconstructed|without
recoursg to the defining si4 ctice and the corresponding regjstry.
Local s¢ts can accomimc S e 3 that the UL key linked to a local tag may]identify
either g single data ¢ ' i or pack
standard or recz@
Figure § is an informa e linking between a local tag and a full UL kegy.
5.5 Variable<
A varia is _similar to a local set, but does not have local tags. Thys, each
elemenfs pack comprises only a length field and a value field. Elements in
a variab dst appear in the defined order
The UL| key~of a wdriable-length pack shall be defined by an accompanying starjdard or
recom i p-length

pack registry including a version number.

The UL key of a variable-length pack shall be 16 octets in length. The length of a variable-
length pack shall be coded by default as per BER notation, long or short form as required.
The value of a variable-length pack shall be a sequence of KLV-encoded elements whose

total len

gth is given by the length field.

The UL key for variable-length pack is described in Table 9. The variable-length pack
designator is defined within the last 8 octets in the local set UL key. The variable-length pack
key shall be defined in an associated standard or recommended practice and the variable-
length pack UL key value shall be registered with the designated IEC registration authority to
guarantee a unique variable-length pack UL key value.
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Local Set Standard
Tag 3 L3 Value 3
Local Set Key
Tag 2 L2 Value 2
uL uL Local Set || Local L1 Value 1
Header | Des Designator Tag 1
BER / /
7 / ]

Dictiopary

Link Same length, Idetgtical v: ,
different encoding eRtisal ensodi

/ /SQ\%Q
e P (\W/\\

IEC 1165/05

Figure 5 —In

The dat

The 16 length
(encods 3-form encoding) which is followed by a number of glements
which s ength and value.

The def i ion of the length fields of individual elements is BER short- or Igng-form

encoding.
according to
syntax.

f allowed length field lengths is defined by the registry dedignator,
. All length fields in the variable-length pack shall follow the same

Because the elements within a pack do not have a local tag, the order of the elements shall
be specified by the defining standard or recommended practice.

A relevant variable-length pack standard or recommended practice shall define the link
between each element and the corresponding UL key value by providing the UL key of the
defining element. This linking definition is a mechanism that gives users of this standard the
flexibility to define their own aliases for highly efficient coding. Developers of variable-length
packs shall register the mapping between each tag in a variable-length pack and the defining
UL key. Unlike universal sets and global sets, where the UL key of each element in the set
can be losslessly recreated, the UL key of each element in a variable-length pack cannot be
reconstructed without recourse to the defining standard or recommended practice and the
corresponding registry.
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Table 9 — Field descriptions for the UL key for variable-length pack encoding

No. Field Description Length Content/format
UL header
1 oID Object identifier 1 octet Always 0x06
2 UL size 16-octet size of the UL 1 octet Always 0x0E
UL designators
UL code Concatenation of subidentifiers ISO, ORG 1 octet Always 0x2B
4 Registration Registration authority subidentifier 1 octet Dependant on
authority designator registration authority
example 0x34 for
SMPTE)
5 REgistry category Sets and packs 1 oct s O%Q2
d¢signation
6 REegistry designator | Variable-length sets Tegct e Takle
7 Sfructure Designator of the structure variant within ct Defined by the yariable-
designator variable-length pack registry length pack regjstry and
standard or gractice
8 Version number Version of the variable-| Iength pa; octet Incrementing| number
first defines the |te ecified
pack deS|gnator
Variable-length pack
dgsignator
9-16 Variable-length pack Def|nes the varigble-I h pa ntin | 8 octets Defined by the yariable-
dgsignator era rch|ca| strictur length pack reg|stry and
standard or gractice
\/% L3 Value 3
Variable-Lehgth\Pack-Ke
N L2 Value 2 j
) o\ vedek || ] Ly Value 1
eade kes\ esignator
O\
< >4—r < >
WL Key BER L octets

Figure 6 — KLV coded variable-length pack structure

Table 10 — Coding of registry designator (octet 6) for variable-length pack syntax

Octet 6 value

Length fields

Description

0x04
0x24
0x44
0x64

BER short or long
1 octet
2 octets

4 octets

Any length

Length up to 255
Length up to 65535
Length up to 2% -1

IEC 1166/05


https://iecnorm.com/api/?name=3b76d2d6b1a3e0aa796ee0c7ed0d7acd

- 22 - 62261-2 O IEC:2005(E)

Variable-length packs can accommodate recursion so that the UL key linked to an element
may identify either a single data element from a dictionary or a data group from a set or pack
standard or recommended practice and the corresponding registry.

5.6 Fixed-length packs

A fixed-length pack is defined according to the local set section but does not have local tags.
Thus, each element of a fixed-length pack is comprised of only a value field.

A fixed-length pack is similar to a variable length pack but does not have length fields. Thus,
each element of a fixed-length pack comprises only a value field. Elements in a fixed-length
pack must appear in the defined order.

The UL key of a fixed-length pack shall be defined by an acg dard or
recommended practice including a structure designator and an g $—Iength
pack registry including a version number.

The UL [key of a fixed-length pack shall be 16 octets in leng

The length of a fixed-length pack shall be coded as ger BER long or short[form as
required.

The val is given
by the I¢ngth field.

The UL signator
is defin g shall be
defined|in an associated g UL key
value S:I:a” be registered wj i b unique
fixed-lepgth pack UL key

The dat

Becaus r of the
elements shall be\spgci

A relevant fi sjdndard or recommended practice shall define the link between
each el e coxresponding UL key value by providing the UL key of the [defining
elemenf. Thj i ipition is @ mechanism that gives users of this standard the flexibility
to defin wn aljases for highly efficient coding. Developers of fixed-length pagks shall
register|the \mappi etween each tag in a fixed-length pack and the defining UL key. Unlike

universepl sets and global sets, where the UL key of each element in the set can be Igsslessly
recreated, the UL Key of each element In a fixed-lengih pack cannot be reconstructed without
recourse to the defining standard or recommended practice and the corresponding registry.

Fixed-length packs can accommodate recursion so that the UL key linked to an element may
identify either a single data element from a dictionary or a data group from a set or pack
standard or recommended practice and the corresponding registry.
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Table 11 - Field descriptions for the UL key for fixed-length pack encoding

No. Field Description Length Content/format
UL header
1 oID Object identifier 1 octet Always 0x06
2 UL size 16-octet size of the UL 1 octet Always 0x0E
UL designators
UL code Concatenation of subidentifiers ISO, ORG 1 octet Always 0x2B
4 Registration Registration authority subidentifier 1 octet Dependant on
authority designator Reglstrat|on Authorlty
r SMPTE)
5 REgistry category Sets and packs 1 octet Always\gx02
d¢signation
6 REegistry designator | Fixed-length packs 1 octet
7 Sfructure Designator of the structure variant within t octet crenmfenting| number
d¢signator fixed-length pack registry
8 Version number Version of the fixed-length pack regis wh{ch first 1 oc Incrementing| number
defines the item specified by the fixad-len ac
designator
Fiked-length pack
dgsignator:
9-16 Fiked-length pack Defines the fixed“length pack pfacemenqt in a 8 octets Defined by the fixed-
dgsignator hierarchical stru ture length pack reg|stry and
standard or gractice
Fixed Length P/L\@\x
uL F'— aCk Value 1 Value 2 Value 3
Header De |gn or
Pl NN \ >4—>< >
oCtats L\qu/ BER L octets
IEC 1167/05

Figure 7 — KLV coded fixed-length pack structure
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6 Labels

Labels shall be used to identify any object whose meaning is entirely conveyed by the label
itself, and there is no requirement for an independent value. Thus, a label does not need
either a length field or a value field. Labels shall be defined in the labels dictionary. A label is
illustrated in Figure 8.

Within wrappers and containers, and sometimes even in sets, there is sometimes the need to
identify aspects of the data contents which are not identified by the set, wrapper, or container
UL key. Such an aspect can be identified by including a label in the set, wrapper, or container
as a data item. It is necessary to define the presence of a label at a high level in the UL key
so that flecoders are aware that the item is a label only and not a KLV coded it

NOTE The label can also be the value in KLV encoding. The structure of the UL k{ilab 1Y  in Table

12.
uL uL Label !
Header Designators /_N

Y%

v IEC 1168/05
Figure 8 %e for labels
Tablew tors forthe UL key for labels
AN aN

Label

No. Field k \be\scr\l}s{ion Length Content/format
UL header Q
1 OJD ctli ifie 1 octet Always 0x06
2 u (\ th size ofthe UL 1 octet Always 0x0E
U
3 U Consatghation of subidentifiers ISO, ORG 1 octet Always 0x2B
4 gistration authority subidentifier 1 octet Dependant op
registration authority
(for example | 0x34 for
SMPTE)
5 REegistry category Labels 1 octet Always 0x04
deésigratien
6 Registry designator | Specific labels registry 1 octet Incrementing number
7 Structure Designator of the structure variant within the 1 octet Incrementing number
designator fixed-length pack registry
8 Version number Version of the labels registry which first defines the 1 octet Incrementing number
item specified by the label designator
Label designator
9-16 Label designator Defines the label’s placement in a 8 octets Defined by the labels
hierarchical structure registry and standard or
practice
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Annex A
(normative)

Glossary of terms

A.1 Basic encoding rules (BER)

An ISO standard encoding for various constructs in ASN.1. Includes the encoding of object

identifie :
coding rules (BER) for either the short-form or long-form
ISO/IE] 8825-1, 8.1.3.4 and 8.1.3.5.

A.2 Container

A generic name for a data object which provides a fra
information. The term is commonly applied to multimed
and mefadata are formed into a single data object.

A.3 Essence

to the
ified in

Atain different kinds of
rd€o, data gssence,

Identifigd by the EBU/SMPTE Task Fo i tandards for the Exchpgnge of
Progranp Material as bitstreams as video, data information. Essence could also

be grap

A.4 Metadata

Generally refer z
information that e

essencs.
associa

data describing other data. More spetifically,
p to, or otherwise directly complementary|to, the
oritent provider considers useful or of valup when

The sta approved, registered data element tags, their definitions, gnd their

allowed

A.6 Metadata item

A broad term for a unit of metadata.

A.7 Object identifier (OID)

The first octet in the UL that identifies it as a UL — abbreviated OID. Always 06 in hexadecimal

(hex) notation (0x06).

A.8 Octet

An 8-bit word directly equivalent to the commonly used byte.
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A.9 Primitive encoding

In ASN.1 notation, a definite-length encoding method that applies to simple encoding types
and types derived from simple types by implicit tagging. It requires that the length of
subidentifiers be known in advance.

A.10 Designated IEC registration authority

A registration organization designated by the IEC to keep a record of the use of unique keys
and other reference data.

A.11 [Type or data type

Information about the representation of the data value.

A.12 Wrapper

Identifidd by the EBU/SMPTE Task Force for Har i a s, for"the Exchgnge of
Progranp Material as bitstreams as a means of wr i i , data essence, and
metadafa information into a common framework it is identical to the
definition of a container, but wrappersm > further metadatg around
an already defined container. In thi§ fultipurpose box wthich has
audio-visual information and a wrappe d the box including labelling
and other supporting metadata.
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Annex B
(informative)

Example usage of Universal Label Key

An expanded example of universal label fields for metadata encoding is shown in Table B.1.

Table B.1 — Expanded example of SMPTE universal label fields for metadata encoding

Octet No. Value (hex) Example explanation ( Refevﬁnce
1 0x06 UL obiject identifier ANS(/SMPTE208M
2 OXOE UL size &NS\@\@TE\@M
3 0x2B Concatenation of designators 1SO, ORQ/\@@/%MP\@@M
4 Dependant on Registration authority designator ANMM TJTE M angl 3.2
Registration
Authority (e.g.
0x34 for SMPTE) /\ \
5 0x01 Dictionaries designator ignated IEC registration
F\ A authority
6 0x01 Metadatg/dictjona sigrator U /Besignated IEC registration
)\ authority
7 0x01 Structure standardxeferenc um%r—/ Designated IEC registration
authority
8 0x01 Standard \(ersign nwmnbe \/ Designated IEC registration
/\ /\ authority
9 0x01 N Mtadata a\;\s\{jentifie%/and locators Metadata dictionary
10 0x01 l \Qniqu\e\iabqtif%mcﬂa/ss Metadata dictionary
11 OX‘K(\ > %sb\@er}iQeW Metadata dictionary
12 0x01Y /N I\SQ a/g\j'\o-v@al number (ISAN) Metadata dictionary
13 OXOC/\ \l{nusecb Metadata dictionary
14 0x00 \ Unused Metadata dictionary
15 0x00 used Metadata dictionary
NN
16 4 0 00\ \ Unused Metadata dictionary

06 OE 2B 34 01 01 01 01 01 01 11 01 00 00 00 00

IEC 1169/05
NOTE Hex-encoded octets: Ox removed and separated for readability.

Figure B.1 — Example of universal label fields for metadata encoding
in the SMPTE namespace
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Annex C
(informative)

Example of the KLV encoding of a single metadata item

Table C.1 shows an example of the fields that comprise the KLV protocol used for an
individual value encoding of a human-assigned main title for a video segment. For clarity,
each octet of the UL key is separated by spaces. Note that this example uses the SMPTE
namespace

TJbIe C.1 - Informative example of KLV individual value encodi me dlta

A\
Key |(hex encoded) 06 OE 2B 34 01010101 01 0501 &{ bo\bo\ooﬁ)%
Des¢ription Main title (1SO 7-bit char) R S
Length (binary) [hex] 0x10 /\\ \\ \

Value (ASCII) Yesterday’s world

S
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