I nternet Engineering Task Force (IETF) C. Bor mann

Request for Comments: 9581 Uni versitt Bremen TZI

Cat egory: Standards Track B. Gamari

| SSN: 2070-1721 Vel | - Typed
H. Birkhol z

Fraunhofer SIT
August 2024

Conci se Binary Ohject Representation (CBOR) Tags for Time, Duration, and
Peri od

Abst ract

The Conci se Binary Object Representation (CBOR RFC 8949) is a data
format whose design goals include the possibility of extrenely snall
code size, fairly small nessage size, and extensibility wi thout the
need for version negotiation

In CBOR, one point of extensibility is the definition of CBOR tags.
RFC 8949 defines two tags for time: CBOR tag O (RFC 3339 tine as a
string) and tag 1 (POSIX tine as int or float). Since then,

addi tional requirenents have become known. The present docunent
defines a CBOR tag for tinme that allows a nore el aborate
representation of tine, as well as related CBOR tags for duration and
time period. This docurment is intended as the reference docunent for
the 1ANA registration of the CBOR tags defi ned.

Status of This Meno
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(ITETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nmay be obtained at
https://ww. rfc-editor.org/info/rfc9581

Copyright Notice

Copyright (c) 2024 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunments
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust

i ncl ude Revised BSD License text as described in Section 4.e of the
Trust Legal Provisions and are provided without warranty as descri bed
in the Revised BSD License.

Tabl e of Contents
1. Introduction

1.1. Termi nol ogy
2. (Objectives



3. Tine Format
Key 1
Keys 4 and 5
Keys -3, -6, -9, -12, -15, and -18
Keys -1, -13, and 13: Tinescal e
Clock Qality
.1. dockd ass (Key -2)
2. O ockAccuracy (Key -4)
3. O fsetScal edLogVari ance (Key -5)
.4. Uncertainty (Key -7)
5. Quarantee (Key -8)
Keys -10, 10: Tine Zone Hint
. Keys -11, 11: | XDTF Suffix Information
Dur ati on For mat
Peri od For mat
CDDL Type Nanes
I ANA Consi derations
7.1. CBOR Tags
7.2. Timescal es Registry
7.3. Tinme Tag Map Keys Registry
8. Security Considerations
9. References
9.1. Normative References
9.2. Informative References
Appendi x A. Col | ected CDDL
Acknowl edgenent s
Aut hors’ Addresses

WWwwww
NowwwwwakwhkE

aoa oo

No ok

I nt roducti on

The Conci se Binary Object Representation (CBOR) [ RFC8949] provides
for the interchange of structured data without a requirenent for a
pre-agreed schena. RFC 8949 defines a basic set of data types, as
wel | as a taggi ng mechani smthat enables extending the set of data
types supported via an | ANA registry for CBOR tags (see

[1 ANA. cbor-tags] and Section 9.2 of [RFC8949]).

RFC 8949 defines two tags for time: CBOR tag O ([RFC3339] tine as a
string) and tag 1 (POSIX tine as int or float). Since then,

addi tional requirenents have becone known. The present docunent
defines a CBOR tag for tinme that allows a nore el aborate
representation of tine, as well as related CBOR tags for durations
and tine periods. This docunment is intended as the reference
docunent for the I ANA registration of the CBOR tags defi ned.

. 1.  Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here

The term"byte" is used in its now customary sense as a synonym for
"octet".

Superscript notation denotes exponentiation. For exanple, 2 to the
power of 64 is notated: 27"64. In the plain-text rendition of this
speci fication, superscript notation is not avail able and
exponentiation is therefore rendered by the surrogate notati on seen
here in the plain-text rendition

CBOR di agnostic notation is defined in Section 8 of [RFC8949] and
Appendi x G of [RFC8610]. A nmchine-processabl e nodel of the data
structures defined in this specification is provided throughout the
text using the Concise Data Definition Language (CDDL) [ RFC8610];



Appendi x A provides the collected nodel information

Several time-related terms, such as UTC and International Atomic Tine
(TAlI), are discussed in [RFCO557], which nay be a useful conpanion
docunent beyond its direct use in Sections 3.6 and 3.7.

hj ect i ves

For the tine tag, the present specification addresses the foll ow ng
obj ectives that go beyond the original tags 0 and 1 (defined in
Sections 3.4.1 and 3.4.2 of [RFC8949]):

* Additional resolution for epoch-based tine (as in tag 1). CBOR
tag 1 only provides for representation of tinme as an integer and
as up to a binary64 floating-point value [| EEE754], which linits
the resolution to approximately nicroseconds at the tinme of
witing (progressively becom ng worse over tine).

* |Indication of tinescale. Tags 0 and 1 are defined for UTC
however, some interchanges are better perfornmed on TAI. O her
ti mescal es nay be registered once they becone rel evant (e.g., one
of the proposed successors to UTC that might no | onger use |eap
seconds or a scal e based on sneared | eap seconds).

By incorporating a way to transport [RFC9557] suffix information (see
Sections 3.6 and 3.7), additional indications of intents about the
interpretation of the tinme given can be provided; in particular, for
instances of tine that, at the tine they are being described, are in
the future. Intents m ght include information about tine zones,
dayl i ght saving tinmes, preferred cal endar representations, etc.

Semantics not covered by this docunent can be added by registering
additional map keys for the map that is the content of the tag (see
etime-detailed in Figure 1), the specification for which is
referenced by the registry entry (see Section 3).

For exanple, map keys could be registered for direct representations
of natural platformtine formats. Sone platforns use epoch-based
time formats that require sone conputation to convert theminto the
representations allowed by tag 1; these conputations can al so | ose
preci sion and cause anmbiguities. (The present specification does not
take a position on whether tag 1 can be "fixed" to include, e.g.,

Deci mal or Bigfloat representations. It does define how to use these
representations with the extended tine fornat.)

Addi tional tags are defined for durations and periods.
Ti me For mat

An extended tinme is indicated by CBOR tag 1001, the content of which
is a map data item (CBOR najor type 5). The map nmay contain integer
(maj or types 0 and 1) or text string (mjor type 3) keys, with the
val ue type determ ned by each specific key. For negative integer
keys and text string values of the key, inplenmentations MJST ignore
key/val ue pairs they do not understand; these keys are "elective", as
the extended tinme as a whole is still usable without the information
they carry if an inplementation elects not to inplenment them
Conversely, inplenentations MJST signal an error when encountering
key/val ue pairs that use unsigned integer keys they do not understand
or inplement (these are either "base time" or "critical", see bel ow).

The map MUST contain exactly one unsigned integer key that specifies
the "base tinme" and MAY al so contain one or nore negative integer or
text-string keys, which may encode suppl enentary information.

Suppl erentary informati on MAY al so be provi ded by additional unsigned



i nteger keys that are explicitly defined to provide suppl ementary
informati on (we say these keys are defined to be "critical"); as
these are required to be understood, there can be no confusion with
base tine keys.

Negative integer and text string keys always supply suppl ementary
information (they are "elective", and this will not be explicitly
stated bel ow).

Suppl errentary infornmation may incl ude:
* a higher precision tine offset to be added to the base tine,

* a reference tinescale and epoch different fromthe default UTC and
1970-01-01, and

* information about clock quality paranmeters, such as source,
accuracy, and uncertainty.

Addi tional keys can be defined by registering themin the "Tine Tag
Map Keys" registry (Section 7.3). Registered keys may, for instance,
add intent information such as tinme zone, daylight saving tinme, and/
or possibly positioning coordinates to express information that woul d
indicate a local tinme.

Thi s docunent does not define supplenentary text keys. A nunber of
bot h unsi gned and negative-integer keys are defined in the follow ng
subsecti ons.

Figure 1 provides a formal definition of tag 1001 in CDDL
Eti me = #6. 1001(eti nme-detail ed)

etime-framework = {
uint => any ; at |east one base tine
* (nint/text) => any ; elective supplementary information
* uint => any ; critical supplenentary information

}

etime-detailed = ({
$SETI ME- BASETI ME
Cl ockQual i ty-group
$$ETI ME- ELECTI VE
$$ETI ME- CRI Tl CAL
((nint/text) .feature "etine-elective-extension") => any
(uint .feature "etinme-critical-extension") => any
}) .within etime-franmework

* ok X F

Figure 1: CDDL Definition of Tag 1001
3.1. Key 1

Key 1 indicates a base time value that is exactly like the data item
that would be tagged by CBOR tag 1 (PCsSIX tinme [TIME_T] as int or
float). As described above, the time value indicated by the val ue
under this key can be further nodified by other keys.

$SETI ME- BASETIME / /= (1: ~tine)
3.2. Keys 4 and 5

Keys 4 and 5 indicate a base tine value and are like key 1, except
that the data itemis an array as defined for CBOR tag 4 or 5,
respectively. This can be used to include a Decinal or Bigfloat
epoch-based float [TIME_T] in an extended tinme, e.g., to achieve
hi gher resolution or to avoid rounding errors.



$SETI ME- BASETI ME

/1= (4. ~decfrac)
$$ETI ME- BASETI ME // = (5: ~bigfloat)

3.3. Keys -3, -6, -9, -12, -15, and -18

The keys -3, -6, -9, -12, -15, and -18 indicate additional decinal
fractions by giving an unsigned integer (major type 0) and scaling
this with the scale factor 1e-3, le-6, 1le-9, le-12, 1le-15, and 1le-18,
respectively (see Table 1). Each extended tinme data item MJST NOT
contain nore than one of these keys. These additional fractions are
added to a base tinme in seconds [Sl-SECOND] indicated by key 1, which
then MUST al so be present and MJST have an integer val ue.

[ ettty Sl pe ety e ———————— o
| Key | Meaning | Exanpl e Usage |
[ bl ooy oo o}
| -3 | mlliseconds | Java tinme |
R Spp—— S o +
| -6 | mcroseconds | (old) UNIX tine |
S e - - +
| -9 | nanoseconds | (new) UNI X tine |
Fo-m - T I +
| -12 | picoseconds | Haskell tinme |
R Spp—— N o +
| -15 | fentoseconds | (future) |
S e - - +
| -18 | attoseconds | (future) |
Fo-m - T I +

Table 1: Keys for Decimally Scal ed

Fracti ons
$SETI ME- ELECTIVE //= (-3: uint)
$$ETI ME- ELECTIVE //= (-6: uint)
$SETI ME- ELECTIVE //= (-9: uint)
$S$ETI ME- ELECTIVE //= (-12: uint)
$$ETI ME- ELECTI VE //= (-15: uint)
$$ETI ME- ELECTI VE //= (-18: uint)

Note that these keys have been provided to facilitate representing
pairs of the form second/decimal fraction of a second, as found for
instance in C timespec (Section 7.27.1 of [C]). Wen ingesting a
timestanp with one of these keys into a type provided by the target
platform care has to be taken to neet its invariants. For exanple,
for Ctinespec, the fractional part tv_nsec needs to be between 0

i nclusive and 1079 excl usive, which can be achi eved by al so adjusting
the base tine appropriately.

3.4. Keys -1, -13, and 13: Tinescale

Keys -1, -13, and 13 are used to indicate a tinmescale, where key 13
is critical. Keys -1 and -13 have identical semantics (both are

assi gned because key -1 was chosen first and then, when key 13 was
added, it appeared desirable to have a negative equivalent). Each
extended tine data item MJUST NOT contain nore than one of these keys.

The value 0 indicates UTC, with the POSI X epoch [TIME T]; the value 1
indicates TAI, with the Precision Tine Protocol (PTP) epoch (1
January 1970 00: 00: 00 TAI, see [|EEE1588-2019] or [|EEE1588-2008]).

$SETI ME- ELECTI VE //
$SETI ME- ELECTI VE //
$SETI ME- CRI TI CAL //

1 => $ETI ME- TI MESCALE)
13 => $ETI ME- TI MESCALE)
13 => $ETI ME- TI MESCALE)

(
(
(

$ETI ME- TI MESCALE /= &(etime-utc: 0)



$ETI ME- TI MESCALE /= &(etime-tai: 1)

If none of the keys are present, the default tinescale value 0 is
i mpli ed.

Ti mescal e val ues MJUST be unsigned integers or text strings; text
strings are provided for experinmentation and MJUST NOT be used between
parties that are not both part of the experinment. Additiona

unsi gned i nteger values can be registered in the "Ti nescal es"
registry (Section 7.2). (Note that there should be no tinescal es
"GPS" or "NTP' [RFC5905] -- instead, the tine should be converted to
TAl or UTC using a single addition or subtraction.)

t =t - 2208988800
utc ntp

t + 315964819
tai aps

—
1

Figure 2: Converting Comon O fset Tinmescal es

| Editor’s note: This initial set of tinescales was deliberately
| chosen to be frugal, as the specification of the tag provides

| an extension point where additional timescales can be

| registered at any tine. Registrations are clearly needed for

| earth-referenced tinmescales (such as UTl and TT), as well as

| possibly for specific realizations of abstract tinescal es (such
| as TAI(USNO), the specific realization obtained at the United

| States Naval Observatory, which is nore accurate as a constant

| offset basis for GPS tines). While the registration process

| itself is trivial, these registrations need to be made based on
| a solid specification of their actual definition

3.5. dock Qality

A nunber of keys are defined to indicate the quality of the clock
that was used to determ ne the point in tine.

The first three are anal ogous to cl ock-quality-grouping in [RFC8575],
which is in turn based on the definitions in [| EEEL588-2008]; the
last two are specific to this docunent.

Cl ockQuality-group = (

& ClockClass: -2) => uint .size 1 ; PTP/ RFC8575

& Cl ockAccuracy: -4) => uint .size 1 ; PTP/RFC8575

& O f set Scal edLogVari ance: -5) => uint .size 2 ; PTP/RFC8575
& Uncertainty: -7) => ~tinme/~duration

& Quarantee: -8) => ~time/~duration

)

N ) ) )

)
3.5.1. dockCass (Key -2)

Key -2 (O ockd ass) can be used to indicate the clock class as per
[ RFC8575] (which is based on Table 5 in Section 7.6.2.4 of

[ | EEE1588-2008]; Table 4 in Section 7.6.2.5 of [|EEE1588-2019] has
updated | anguage). It is defined as a one-byte unsigned integer as
that is the range defined in | EEE 1588.

3.5.2. dockAccuracy (Key -4)

Key -4 (C ockAccuracy) can be used to indicate the clock accuracy as
per [ RFC8575] (which is based on Table 6 in Section 7.6.2.5 of

[ EEE1588-2008]; additional values have been defined in Table 5 in
Section 7.6.2.6 of [|IEEE1588-2019]). It is defined as a one-byte
unsigned integer as that is the range defined there. The range
between 23 and 47 is a slightly distorted |logarithmc scale from1l ps



to 1 s in [I EEE1588-2019] (in [|EEE1588-2008], the range was a subset
of that, 32 to 47 for 25 ns to 1 s) -- see Figure 3; the nunber 254
is the value to be used if an unknown accuracy needs to be expressed.

enum 48 + 2 |l og _— - &
acc 10 s

Figure 3: Approximte Conversion from Accuracy to Accuracy
Enuner ati on Val ue

3.5.3. O fsetScal edLogVari ance (Key -5)

Key -5 (O fsetScal edLogVari ance) can be used to represent the

vari ance exhibited by the clock when it has lost its synchronization
with an external reference clock. The details for the conputation of
this characteristic are defined in Section 7.6.3 of [|EEE1588-2019]
and the same section in [l EEE1588-2008].

3.5.4. Uncertainty (Key -7)

Key -7 (Uncertainty) can be used to represent a known uncertainty of
measur enent for the clock as a nuneric value in seconds or as a
duration (Section 4).

For this docunent, uncertainty is defined as in Section 2.2.3 of
[GUM: "paraneter, associated with the result of a neasurenent, that
characterizes the dispersion of the values that could reasonably be
attributed to the neasurand". Mrre specifically, the value for this
key represents the expanded uncertainty for k = 2 (Section 6.2.1 of
[GUM) in seconds.

Note that the additional information that can be neaningfully
provided with the duration that represents an uncertainty is linited,
e.g., it is not customary to provide an uncertainty for a duration
representing an uncertainty. Inplenentations are free to reduce the
informati on contained in an uncertainty (which is already el ective)
to the information they can process.

For exanple, a tinmestanp that is given to a resolution of 10"-6
seconds (m croseconds) but only has an uncertainty of 107-3 seconds
(mlliseconds) could be expressed by one of the extended tine tags in
Figure 4 (note the slight rounding error in the third case, which is
probably inconsequential for an uncertainty val ue):

1001({1: 1697724754, -6: 873294, -7: {1: 0, -6: 1000}}),
1001({1: 1697724754, -6: 873294, -7: {1: 0, -3: 1}}),
1001({1: 1697724754, -6: 873294, -7: {1: 0.001}})

Figure 4: Exanpl es Using Uncertainty
3.5.5. Cuarantee (Key -8)

Key -8 (Guarantee) can be used to represent a stated guarantee for
the accuracy of the point in time as a nunmeric value in seconds or as
a duration (Section 4) representing the maxi num al |l owed devi ati on
fromthe true val ue.

Wil e such a guarantee is unattainable in theory, existing standards
such as [RFC3161] stipulate the representation of such guarantees,
and therefore this format provides a way to represent themas well;
the time value given is nomnally guaranteed to not deviate fromthe
actual tine by nore than the value of the guarantee in seconds.

Note that the additional information that can be meaningfully
provided with the duration that represents a guarantee is linted,



e.g., it is not nmeaningful to provide a guarantee of accuracy for the
duration representing a guarantee of accuracy. |Inplenentations are
free to reduce a guarantee (which is already elective) to the

i nformati on they can process.

3.6. Keys -10, 10: Tine Zone Hint

Keys -10 and 10 supply suppl enmentary information, where key 10 is
critical

They can be used to provide a hint about the time zone that would
best fit for displaying the tine given to humans, using a text string
in the format defined for tine-zone-nane or tine-nunoffset in

[ RFC9557]. Key -10 is equivalent to providing this information as an
el ective hint, while key 10 provides this information as critica
(i.e., it MJIST be used when interpreting the entry with this key).

Keys -10 and 10 MJST NOT both be present.

$SETI ME- ELECTI VE

/1= (-10: tine-zone-info)
$$ETIME-CRITICAL //= (10

= ti me-zone-info)
time-zone-info = tstr .abnf
("tinme-zone-name / time-nunoffset” .det | XDTFtz)
| XDTFtz ="
ti me- hour
time-mnute

2DDEAT ; 00-23
2DIA@ T ; 00-59

ti me- nunof f set "+ "-") time-hour ":" tine-minute
time-zone-initial = ALPHA/ "." /| " "
ti me-zone-char = tine-zone-initial / DAT/ "-" [ "+"
ti me-zone-part = tinme-zone-initial *time-zone-char

; but not "." or ".."
ti me- zone- nane = tine-zone-part *("/" tine-zone-part)
ALPHA = 9%41-5A | wW61-7A ; AZ /| a-z
DAT = 9%30-39 ; 0-9

" ; extracted from[RFCO557] and [ RFC3339]
3.7. Keys -11, 11: | XDTF Suffix Information

Keys -11 and 11 supply suppl enentary information, where key 11 is
critical

Simlar to keys -10 and 10, keys -11 (elective) and 11 (critical) can
be used to provide additional information in the style of Internet
Ext ended Date/ Time Format (| XDTF) suffixes, such as the cal endar that
woul d best fit for displaying the tinme given to humans. The key's
value is a map that has | XDTF suffix-key names as keys and
correspondi ng suffix values as val ues, specifically:

$SETI ME- ELECTI VE
$SETI ME- CRI Tl CAL

(-11: suffix-info-nmap)
(11: suffix-info-nmp)

suffix-info-map = { * suffix-key => suffix-val ues }
suffix-key = tstr .abnf ("suffix-key" .det |XDTF)

suf fi x-val ues = one-or-nore<suffix-val ue>
one-or-nmore<T> =T/ [ 2* T ]

suffix-value = tstr .abnf ("suffix-value" .det |XDTF)

| XDTF =
key-initial =lcalpha/ "_"
key- char = key-initial / DDAT/ "-"
suf fix-key = key-initial *key-char

suf fi x-val ue
al phanum

1*al phanum
ALPHA / DIAT



| cal pha = Wx61-7A
ALPHA = W%&41-5A /| 61-7A ; A-Z/ a-z
DGAT = 9%30-39 ; 0-9

" ; extracted from [ RFC9557]

When keys -11 and 11 are both present, the two nmaps MJST NOT have
entries with the sane map keys.

Figure 4 of [RFC9557] gives an exanple for an extended date-tinme with
both tine zone and suffix infornmation:

1996- 12- 19T16: 39: 57- 08: 00[ Arer i ca/ Los_Angel es] [ u- ca=hebr ew]

Atinme tag that is approximting this exanple, in CBOR diagnostic
not ati on, woul d be:

[/ 1996-12-19T16: 39: 57-08: 00[ Aneri ca// Los_Angel es] [ u- ca=hebrew] /
1001({ 1: 851042397,

-10: "Americal/ Los_Angel es",

-11: { "u-ca": "hebrew' }
})

Note that both -10 and -11 are using negative keys and therefore
provide el ective information, as in the | XDTF form given in the
comrent. Also note that, in this exanple, the tinme nuneric of fset
(-08:00) is lost in translating fromthe [ RFC3339] information in the
| XDTF into a PCSI X tinme that can be included under key 1 in a tine

t ag.

Dur ati on For nat

A duration is the length of an interval of time. Durations in this
format are given in International Systemof Units (SlI) seconds,

possi bly adjusted for conventional corrections of the tinescale given
(e.g., leap seconds).

Except for using tag 1002 instead of 1001, durations are structurally
identical to tine val ues.

Duration = #6.1002(eti nme-detail ed)

Semantically, they do not measure the time elapsed froma given epoch
but fromthe start to the end of an (otherw se unspecified) interva
of tine.

In combination with an epoch identified in the context, a duration
can al so be used to express an absolute tinme.

W thout such context, durations are subject to some uncertainties
underlying the tinescale used. For exanple, for durations intended
as a determinant of future tinme periods, there is sone uncertainty of
what irregularities (such as | eap seconds and tinmescal e corrections)
will be exhibited by the tinmescale in that period. For durations as
measur enent s of past periods, abstracting the period to a duration

| oses some detail about timescale irregularities. For many
applications, these uncertainties are acceptable and thus the use of
durations is appropriate.

| Note that the durations defined in [ISO8601: 1988] and
| [1SCB601-1:2019] are rather different fromthe ones defined in
| the present specification; there is no intention to support 1SO
| 8601 durations here.
Peri od For mat

A period is a specific interval of tine, specified as either two



extended tines giving the start and the end of that interval or as
one of these two plus a duration

This is represented as an array of unwapped tinme and duration
el ements, tagged with tag 1003, one of:

* a start and end tine, in which case the tag content is an array of
two unwrapped extended tine el enents, or

* a start time with duration or an end tinme with duration. The tag
content is an array of 3 elenents: the first two as above but
either the start or end time MJST be set to null and the third one
then is an unw apped duration

A sinple CDDL definition that does not capture all the constraints
is:

simpl e-Period = #6.1003([
start: ~Etinme / nul
end: ~Etinme / nul
? duration: ~Duration

1)

Exactly two out of the three elements nust be present and non-nul |
this can be somewhat nore verbosely expressed in CDDL as:

Period = #6.1003(]

(start: ~Etine,

((end: ~Etime) //

(end: null,

duration: ~Duration))) //

(start: null

end: ~Etine,

duration: ~Duration)

1)
CDDL Type Names

When detailed validation is not needed, the type nanmes defined in
Figure 5 are recomended:

etime = #6.1001({* (int/tstr) => any})
duration = #6.1002({* (int/tstr) => any})
period = #6.1003([~etinme/null, ~etime/null, ?~duration])
Figure 5. Recommended Type Names for CDDL
I ANA Consi derati ons
.1. CBOR Tags

In the "CBOR Tags" registry [ ANA cbor-tags], | ANA has allocated the
tags in Table 2.

B ool sl e oot et
| Tag | Data Item| Senmantics | Reference |
B gttty Sl gty g —(———————————————
| 1001 | rmap | extended tine | [ RFC9581, Section 3] |
+------ I I I T I T +
| 1002 | map | duration | [ RFC9581, Section 4]

+------ F--- - - - S I R i +
| 1003 | array | period | [RFC9581, Section 5]

+------ I I i I I I I +

Tabl e 2: Val ues for Tags



I ANA has updated the "Data Item' colum for tag 1003 from "map" to
"array".

7.2. Timescal es Registry

Per this specification, 1ANA has created a new "Ti nescal es" registry
within the "Concise Binary Object Representation (CBOR) Tags"
registry group [I ANA cbor-tags]. The registration procedure requires
both "Expert Review' and "RFC Required" (Sections 4.5 and 4.7 of RFC
8126 [BCP26], respectively).

Each entry needs to provide a timescal e nane (a sequence of uppercase
ASCI| characters and digits, where a digit may not occur at the
start: [A-Z][A-Z0-9]*), a value (CBOR unsigned integer, uint,
0..18446744073709551615), a brief description of the semantics, and a
specification reference (RFC). The initial contents are shown in
Tabl e 3.

B ety s oo e s el
| Tinescale | Value | Senmantics | Reference

R el Sl sl ——p—————(————— by o
| uTC | 0 | UTC with POSI X Epoch | [RFC9581] |
I +----- - I T I +
| TA | 1| TAl with PTP Epoch | [RFC9581] |
F--- - - - +------- R i F--- - - - +

Table 3: Initial Content of Tinescale Registry
7.3. Time Tag Map Keys Registry

Per this specification, 1ANA has created a new "Tine Tag Map Keys”
registry within the "Concise Binary Ohject Representation (CBOR)
Tags" registry group [I ANA cbor-tags]. The registration procedure is
"Specification Required" (Section 4.6 of RFC 8126 [BCP26]).

The desi gnated expert is requested to assign the key values with the
shortest encodings (1+0 and 1+1 encoding) to registrations that are
likely to enjoy wi de use and can benefit from short encodi ngs.

Each entry needs to provide a map key value (CBOR integer, int,
-18446744073709551616. . 18446744073709551615), a brief description of
the semantics, and a specification reference. Note that negative
integers indicate an elective key, while unsigned integers indicate a
key that either provides a base tinme or is critical. The designated
expert is requested to discuss with the registrant whether or not it
is desirable to register a pair of an elective and a critical key for
the same information, where the elective key value is the negative of
the critical key (simlar to how for exanple -11 and 11 have been
assigned in Table 4). For the unsigned integers as keys, the choice
of base tine or critical needs to be indicated in the brief semantics
description. (Elective map keys may be explicitly marked as such in
the description, e.g., to distinguish themfromcritical keys.)

The initial contents are shown in Tabl e 4.

[ e fespuml et e pj—p—r o
| Value | Semantics | Reference

| -18 | attoseconds | [RFC9581] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| -15 | fentoseconds | [RFCO581] |
AR, o e m e e e e e e e e e e e m—— oo oo R +
| -13 | tinmescale (elective) | [RFC9581] |
Fomm o - o m e e e e e e e e e ee e Fom e e o - +
| -12 | picoseconds | [ RFC9581]
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9.

9.

| -11 | I XDTF Suffix Information (elective) | [RFCO581], |

| | | [RFCO557] |
Fomm o - o m e e e e e e e e e eee e Fom ek +
| -10 | | XDTF Tine Zone H nt (elective) | [RFCO581], |
| | | [RFCO557] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| -9 | nanoseconds | [ RFC9581]
AR, o e m e e e e e e e e e e e m—— oo oo R +
| -8 | Guarantee | [ RFC9581]
Fomm o - o m e e e e e e e e e ee e Fom e e o - +
| -7 | Uncertainty | [RFCO581] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| -6 | mcroseconds | [ RFC9581]
AR, o e m e e e e e e e e e e e m—— oo oo R +
| -5 | Ofset-Scal ed Log Variance | [RFC9581] |
Fomm o - o m e e e e e e e e e ee e Fom e e o - +
| -4 | dock Accuracy | [ RFC9581]
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| -3 | mlliseconds | [ RFC9581]
AR, o e m e e e e e e e e e e e m—— oo oo R +
| -2 | dock dass | [ RFC9581]
Fomm o - o m e e e e e e e e e ee e Fom e e o - +
| -1 | timescale (elective) |egacy | [RFC9581] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| 1| base time value as in CBOR tag 1 | [ RFC8949],

| | | [RFCO581] |
Fomm o - o m e e e e e e e e e eee e Fom ek +
| 4 | base tinme value as in CBOR tag 4 | [ RFC8949],

| | | [RFC9581] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| 5| base time value as in CBORtag 5 | [ RFC8949],

| | | [RFCO581] |
Fomm o - o m e e e e e e e e e eee e Fom ek +
| 10 | | XDTF Time Zone Hint (critical) | [RFCO557], |
| | | [RFC9581] |
N o e e e e e e e e e e e e e e mmemamao o Fomm e oo - +
| 11 | I XDTF Suffix Information (critical) | [RFCO557], |
| | | [RFCO581] |
Fomm o - o m e e e e e e e e e eee e Fom ek +
| 13 | tinescale (critical) | [RFCO9581] |
S o m e e e e e e e e e e e T +

Table 4: Initial Content of Tinme Tag Map Keys Registry
Security Considerations

The security considerations of [RFC8949] apply; the tags introduced
here are not expected to raise security considerations beyond those.

Time, of course, has significant security considerations; these
include the exploitation of anmbiguities where tinme is security
relevant (e.g., for freshness or in a validity span) or the

di scl osure of characteristics of the emtting system(e.g., tine zone
or clock resolution and wall clock offset).

A nore detail ed discussion of security considerations emanating from
using a representation of tine that allows the inclusion of conplex
and possibly inconsistent information is available in "Security
Consi derations" (Section 7 of [RFC9557]).
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Appendi x A,  Col | ected CDDL

Thi s appendi x collects the CDDL rul es spread over the docunent into
one conveni ent pl ace.

Eti me = #6. 1001(eti me-det ai | ed)

etime-framework = {
uint => any ; at |east one base tine
* (nint/text) => any ; elective supplenmentary information
* uint => any ; critical supplenentary informtion

}

etinme-detailed = ({
$$ETI ME- BASETI MVE
Cl ockQual i ty-group
* $$ETI ME- ELECTI VE



* $$ETI ME- CRI Tl CAL
* ((nint/text) .feature "etine-elective-extension") => any
* (uint .feature "etine-critical-extension") => any

}) .within etime-franework

$$ETI ME- BASETIME //= (1: ~tine)

$SETI ME- BASETI ME / /= (4: ~decfrac)
$$ETI ME- BASETIME //= (5: ~bi gf | oat)

$$ETI ME- ELECTI VE //= (-3: uint)
$$ETI ME- ELECTI VE //= (-6: uint)
$$ETI ME- ELECTI VE //= (-9: uint)
$$ETI ME- ELECTI VE //= (-12: uint)
$$ETI ME- ELECTI VE //= (-15: uint)
$$ETI ME- ELECTI VE //= (-18: uint)

$$ETI ME- ELECTIVE //= (-1 => $ETI ME- TI MESCALE)
$$ETI ME- ELECTI VE //= (-13 => $ETI ME- TI MESCALE)
$$ETI ME- CRITICAL //= (13 => $ETI ME- TI MESCALE)

$ETI ME- TI MESCALE
$ETI ME- TI MESCALE

= &etinme-utc: 0)
= &etine-tai: 1)

Cl ockQuality-group = (

& C ockC ass: -2) => uint .size 1 ; PTP/RFC8575

& Cl ockAccuracy: -4) => uint .size 1 ; PTP/RFC8575

& O f set Scal edLogVari ance: -5) => uint .size 2 ; PTP/ RFC8575
& Uncertainty: -7) => ~time/~duration

& Guarantee: -8) => ~tinme/~duration

)

RS IR EUNERN]

$SETI ME- ELECTI VE
$SETI ME- CRI Tl CAL

-10: time-zone-info)
10: time-zone-info)

—~~—

time-zone-info = tstr . abnf
("tinme-zone-name / time-nunoffset” .det |XDTFtz)
| XDTFtz ="
time- hour
time-mnute

2DDA@ T ; 00-23
2DIA@T ; 00-59

ti me- nunof f set "+ "-") time-hour ":" tine-nminute
time-zone-initial = ALPHA/ "." [/ " "
ti me-zone-char = time-zone-initial / DAT/ "-" [ "+"
ti me-zone- part = tinme-zone-initial *time-zone-char

; but not "." or ".."
ti me- zone- name = tine-zone-part *("/" tine-zone-part)
ALPHA = 9%41-5A | W%61-7A ; AZ/ a-z
DAT = 9%30-39 ; 0-9

" ; extracted from[RFC9557] and [ RFC3339]

(-11: suffix-info-nmap)

$$ETI ME- ELECTI VE //
/1= (11: suffix-info-mp)

$SETIME-CRITICAL // =
suffix-info-map = { * suffix-key => suffix-values }
suffix-key = tstr .abnf ("suffix-key" .det |XDTF)
suffix-val ues = one-or-nore<suffix-val ue>
one-or-more<T> =T /[ [ 2* T ]

suffix-value = tstr .abnf ("suffix-value" .det |XDTF)



| XDTF ="

key-initial =lcalpha/ " "
key- char = key-initial / DAT/ "-"
suf fi x-key = key-initial *key-char

suf fix-val ue 1*al phanum

al phanum = ALPHA / DA T

| cal pha = W61-7A

ALPHA = Ox41-5A | 9%&61-7A  AAZ ] a-z
DAT = 9%30-39 ; 0-9

" ; extracted from [ RFC9557]

Duration = #6.1002(eti nme-detail ed)

simpl e-Period = #6.1003([
start: ~Etinme / null
end: ~Etinme / null
? duration: ~Duration

1)

Period = #6.1003([
(start: ~Etine,
((end: ~Etine) //
(end: null,
duration: ~Duration))) //
(start: null,
end: ~Etine,
duration: ~Duration)

1)

etime = #6.1001({* (int/tstr) => any})
duration = #6.1002({* (int/tstr) => any})
period = #6.1003([~etinme/null, ~etime/null, ?~duration])

Figure 6: Collected CDDL Rules from This Specification
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