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Abst r act

| EEE- 754 NaN formati ons are not nunbers and have no equival ence
class. They are not comparable to anything, including reflexively,
and therefore each attribute - sign bit, signaling/quiet bit, payload
bits, and representation wi dth (binaryl6, binary32, binary64,

bi nary128) - can carry neaning for an inplenentation. CBOR pernits
encodi ng NaNs as floating-point val ues, but generic processing,
preferred serialization, and deternministic profiles may canonicalize
or otherwi se alter NaN encodings, losing information. This docunent
defines a CBOR tag, colloquially "nan-bstr", whose content is a byte
string carrying the exact | EEE-754 NaN bit pattern so that al
attributes are preserved across encode/ decode, enabling use cases

| i ke NaN boxing, platformspecific error signaling, diagnhostics, and
forensics.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this docunment rmay be found at
https://datatracker.ietf.org/doc/draft-ntnally-cbor-nan-bstr/.

Di scussion of this docunent takes place on the CBOR Wirki ng G oup
mailing list (mailto:cbor@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/cbor/. Subscribe at
https://ww. ietf.org/ mailman/listinfo/cbor/.

Source for this draft and an issue tracker can be found at
https://github. com Bl ockchai nConmons/ draft-ntnal | y-cbor-nan-bstr.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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1.

Author’s Address . . . . . . . . .o e 9
I nt roduction

CBOR defines an extensible binary format with semantic tags (mmjor
type 6) that can ascribe additional nmeaning to enclosed data itens
([RFCB949]). While CBOR s floating-point types can encode NaN

val ues, encoders and application profiles comopnly canoni calize NaNs
or collapse themto a single preferred representation. For
applications that rely on specific NaN formations, this behavior is
unacceptable. This specification defines a single CBOR tag that
waps a CBOR byte string (bstr) containing 2, 4, 8, or 16 octets
representing the big-endian bit pattern of a single | EEE-754 NaN
(binaryl16/32/64/128). The tag enabl es exact round-tripping of NaN
attributes independent of the policies that an ecosystem applies to
fl oati ng-poi nt nunbers.

Conventions and Definitions

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

Motivati on and Rati onal e

| EEE- 754 purposefully | eaves NaNs inconparabl e and all ows

i npl ementations to use sign, signaling/quiet, and payload bits for

i mpl ement ati on-defi ned purposes ([|EEE754]). Wen CBOR encoders
performpreferred serialization or when deternministic profiles
constrain encodings for predictability (see [ RFC8949], Section 4.2),
the precise NaN formation can be lost. A narrowWy scoped tag that
treats a NaN as an opaque bit pattern avoids interfering with nuneric
semantics while providing an explicit, interoperable nechanismto
preserve all attributes. This mechani sm addresses concrete needs:

(1) NaN boxi ng schenmes use NaN payl oad space to enbed tagged val ues
and pointers; preserving those bits across transports is essenti al

([ JSC- NaNBox]). (2) Sorme profiles, such as dCBOR, intentionally allow
only a single canonical NaN and reject others to nmaxim ze
determnism those ecosystens still benefit froman explicit escape
hat ch when a preci se NaN nmust be preserved

([1-D.ncnal ly-deterministic-cbor]). (3) Oher comunities

canoni calize NaNs for determ nism (for exanple, WbAssenbly

di scussions), illustrating the tension between reproducibility and
information retention ([WASM NaN]). See also prior CBOR WG t hreads
that discussed NaN handling and determ ni sm ([ CBOR- WG NaN- Thr eads] ) .
A tag solves the transport problem w thout weakening profile policies
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for ordinary numeric val ues.
4. The nan-bstr Tag
4.1. Semantics

The nan-bstr tag denotes that its content is a CBOR byte string whose
bytes are, in network byte order (big-endian), the bit pattern of a
single 1 EEE- 754 NaN in one of the three interchange wi dths: 2 bytes
(binaryl6), 4 bytes (binary32), 8 bytes (binary64), or 16 bytes
(binaryl28). The tag does not change | EEE- 754 NaN semantics: it does
not define equality or ordering for NaNs. A tagged NaN is not a CBOR
floating-point nunmber; it is an opaque bit pattern that an
application MAY convert to a native NaN when desired, acknow edgi ng
that the conversion could lose information if the platform cannot
represent signaling NaNs or payl oad bits.

4.2. Validity

A decoder that understands this tag MJST enforce all of the
followi ng: (1) The enclosed bstr length is exactly 2, 4, 8, or 16

(2) The bytes are interpreted in network byte order, consistent with
CBOR s encoding of multi-byte values ([ RFC8949]). (3) The bit pattern
is a NaN for the indicated width (that is, exponent is all ones and
the significand/fraction field is non-zero per [IEEE754]). (4) No
normal i zati on or canonicalization of the payload, sign bit,
signaling/quiet bit, or width is performed by the tag processing
itself. |If any check fails, the decoder MJST treat the tagged val ue
as invalid for this tag and handle it per application error policy.

4.3. Deterministic Encoding and Preferred Serialization

CBOR s preferred serialization and determ nistically encoded CBOR
rules ([ RFC8949], Section 4.2) apply to the tag and to the bstr’s
contai ner (for exanple, definite length), not to the content bytes
thensel ves. The content of the bstr is application-defined and MJST
be preserved exactly. Wen an applicati on needs exact preservation
of a NaN, the sender SHOULD use this tag in place of a floating-point
NaN literal.

4.4. Interoperability with Deternministic Rules and dCBOR

Deterministic rules often restrict or canonicalize floating-point
representations to ensure byte-for-byte stability. For exanple, the
dCBOR rules allows only a single canonical NaN formation (hal f-wi dth
value with CBOR representation Oxf97e00) and rejects others
([1-D.ncnal ly-determini stic-cbor]). The output of deterministic rule
sets can still carry non-canonical NaNs by allow ng this tag:
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encoders enmt nan-bstr when exact NaN preservation is required and
emt the canonical NaN otherwi se. This keeps determ nistic rules for
nunbers intact while providing a precise transport for exceptiona
cases.

5. Exampl es and Di agnhostic Notation
The requested tag nunmber for this specification is 102. Diagnostic

not ati on shows tags in decimal by default. The follow ng table
presents exanples for each supported w dth:

| Wdth | Description | Diagnostic | CBOR |
| | | Notation | Encodi ng

I I I | (hex) I
[ bbb ety ety b j—p—j—— o}
| binaryl6 | Half-precision quiet NaN | 102( | D866 42

| | (0x7EOQ0) | h"7E00" ) | 7EOO |
S Fo oo S S +
| binary32 | Single-precision quiet NaN | 102( | D866 44

| | with payl oad 0x000001 | h'7FCO | 7FCO |
| | | 0001 ) | 0001 |
U Fom oo S O +
| binary64 | Doubl e-precision signaling NaN | 102( | D866 48 |
| | with payl oad 0x00000000000001 | h’'FFFO | FFFO |
| | and sign bit set | 0000 0000 | 0000 |
| | | 0001 ) | 0000 |
I I I | 0001 I
U Fom oo S O +
| binaryl128 | Quad-precision quiet NaNwith | 102( | D866 50

| | payl oad | h’ 7FFF | 7TFFF |
| | 0x0000000000000000000000000001 | 8000 0000 | 8000 |
| | | 0000 0000 | 0000 |
| | | 0000 0000 | 0000 |
| | | 0001 ) | 0000 |
I I I | 0000 I
I I I | 0000 I
I I I | 0001 I
R o e e e e e e e e e e e o m o R S R +

Table 1

In all cases, the content preserves sign, signaling/quiet, payload
bits, and width exactly; applications that cannot natively represent
a formation still retain the bit pattern for pass-through or |ater
anal ysi s.
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6. CDDL
The followi ng CDDL ([ RFC8610]) defines the tagged val ue.
nan-bstr = #6.102 (bstr .size (2 / 4/ 8/ 16))

7. Security Considerations
Treat the bstr as untrusted input. A decoder MJST validate NaN wel |l -
fornmedness for the indicated width. |nplenentations MJST avoid
triggering floating-point exceptions when nerely transporting the bit
pattern. Because payload bits can carry platformspecific netadata,
applications should consider confidentiality and integrity
requi renents when transporting tagged NaNs. The tag restricts size
to 2/4/8 bytes and introduces no variabl e-l1ength resource concerns
beyond t hose of CBOR bstr handling ([ RFC8949]).

8. | ANA Consi derati ons

I ANA is requested to register one new entry in the CBOR Tags registry
([ 1 ANA- CBOR- TAGS] ) using the tenplate of [ RFC8949], Section 9.2.

* Tag: 102 (Specification Required range).
* Data item byte string

* Semantics: | EEE-754 NaN encoded as a 2, 4, 8, or 16 octet byte
string (nan-bstr).

* Reference: This docunent.
9. Inplenentation Notes
This section is non-normative.
* Encoders SHOULD use definite-length bstrs.

* Decoders SHOULD expose APlIs that surface w dth, sign, signaling/
qui et, and payl oad wi thout nutating bits.

* | nplenmentati ons SHOULD avoi d usi ng nan-bstr val ues as map keys
because NaN equi val ence i s undefined; generic CBOR gui dance on key
equi val ence applies ([RFC8949]).

* Rules that otherw se canonicalize floating-point NaNs can retain

those rules and treat nan-bstr as the explicit nechanismfor exact
preservati on when needed.
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10.

11.

11.

11.

Al ternati ves Consi dered
This section is non-normati ve.

The CBOR Tags registry defines tags 80-87 for various pernutations of
"I EEE 754 bi nary<Il engt h>, <endi anness>, Typed Array"

([ 1 ANA- CBOR-TAGS] ). These tags may be used to preserve exact bit
patterns of floating-point values, including NaNs. However, they do
not connote the special semantics of NaNs, such as inconparability
and payl oad significance. Using those tags for NaNs coul d ni sl ead

i npl ementers into treating tagged val ues as ordi nary nunbers, risking
uni nt ended conparisons or arithnetic. A dedicated nan-bstr tag
clarifies intent and avoi ds senantic confusion.
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Appendi x A. I nplenentation Status

This section records the status of known inplenmentations of the
protocol defined by this specification at the tinme of publication,
and is based on a proposal described in [RFC7942]. The description
of inplementations in this section is intended to assist the IETF in
its decision processes in progressing drafts to RFCs. Please note
that the listing of any individual inplenmentation here does not inply
endorsenment by the IETF. Furthernore, no effort has been spent to
verify the information presented here that was supplied by | ETF
contributors. This is not intended as, and nust not be construed to
be, a catalog of available inplenmentations or their features.
Readers are advised to note that other inplenentations may exist.

A.1. Rust Inplenentation
Organi zati on: Bl ockchai n Commons

Nane: cbor-nan-bstr-rust
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Description: A Rust inplementation providing encoding and decodi ng
support for CBOR tag 102 (nan-bstr). The inplenmentation includes
functions to encode | EEE-754 NaN bit patterns as CBOR byte strings
and decode them back, preserving all NaN attributes including sign,
signaling/quiet bit, payload bits, and w dth.

Level of Maturity: Devel opnent

Coverage: The inplenentation covers encodi ng and decodi ng of all four
supported w dths (binaryl6, binary32, binary64, binaryl128) with full
val idation of NaN bit patterns.

Version Conpatibility: This inplenmentation is conpatible with the
current draft specification.

Li censi ng: BSD- 2- d ause- Pat ent
I mpl enent ati on Experience: No issues have been encountered during
devel opnment. The inplenmentation denonstrates that the tag provides a
practical mechani smfor exact NaN preservation across CBOR encode/
decode cycl es.
Contact: WIf MNally (wol f@wl fntnally.com
URL: https://github. con Bl ockchai nConmons/ cbor - nan- bstr - r ust
Appendi x B. Acknow edgnents
Thanks to CBOR WG participants for discussion of determ nismand
fl oating-poi nt edge cases, and to inplenmenters who docunmented NaN
canoni cal i zati on and processi ng behavi or across pl atforns.
Aut hor’ s Addr ess
Wl f McNally (editor)

Bl ockchai n Conmons
Emai | : wol f @wl fnchal | y. com

McNal |y Expires 8 May 2026 [ Page 9]



