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Abst ract

Thi s docunment specifies LOCMAF (Low Overhead CVAF for Media over
QU C), a conmpact wire format for stream ng | ow | atency CVMAF nedi a
over the MbQ Transport protocol (MOQT) with per-object overhead
conparable to the Low Overhead Container (LOC). LOCMAF carries the

CMAF chunk head netadata froma single nmoof (novie fragnent) — as a
smal | set of tagged fields inside one of two LOCMAF object kinds,
whil e | eaving the sanple data (ndat) untouched. |In addition, it can

carry the optional styp (segment type), prft (producer reference
time), any nunber of emsg (event nessage) boxes. The first object of
each MOQT group carries a full reference; subsequent objects in the
same group carry only the differences. The receiver reconstructs
CMAF chunks that are senmantically equivalent to the sender input,

i ncludi ng encryption metadata required by CVAF DRM ( Conmon
Encryption) pipelines.

About Thi s Docunent
This note is to be renoved before publishing as an RFC
The latest revision of this draft can be found at
https://Eyevinn. github.io/l ocmaf-id/draft-einarsson-noqg-1ocrmaf. htm .
Status information for this docurment may be found at
https://datatracker.ietf.org/doc/draft-ei narsson-noqg-| ocnaf/.
Di scussi on of this docunent takes place on the Media Over QUIC
Working Goup mailing list (mailto:mg@etf.org), which is archived
at https://milarchive.ietf.org/arch/browse/noqg/. Subscribe at
https://ww.ietf.org/mailman/listinfo/nog/.

Source for this draft and an issue tracker can be found at
https://github. com Eyevi nn/| ocmaf -i d.

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. Introduction

CVAF [ CMAF] chunk headers have a size starting at 100 bytes, while
the codec franes they describe may be only a few hundred bytes at | ow
| atency and |lowbitrate such as audio tracks. Stream ng CVAF
directly over MbQ Transport [MOQT] therefore incurs a per-object
overhead that the Low Overhead Contai ner (LOC) [LOC] avoids by
carrying raw codec franes with a mniml set of netadata. LCC,
however, cannot transport the per-sanple CENC [ CENC] mnetadata needed
for browser EME / CDM decryption of DRM protected |ive streans, nor
the prft (Producer Reference Tine) and ensg (DASH Event Message)
boxes that CMAF nmay carry al ongsi de the noof.

LOCMAF closes this gap. It exploits the observation that consecutive
CVAF chunk heads within a single CVAF segnent are nearly identical:
the first chunk of a MOQT group is sent in full, subsequent chunks

are sent as conpact deltas against the previous chunk in the sane
group, and ndat payl oads are passed through unchanged. The receiver
reconstructs full CMAF chunks that are byte-conpatible enough to feed
unnodi fi ed MSE / EME pi pel i nes.

Thi s docunent specifies the LOCMAF object framing, the full and delta
chunk encodi ngs, the CVSF [CMSF] catal og signalling, the receiver
reconstruction algorithm and the DRM box round-trip.

1.1. Relationship to prior work

A reason that CVAF headers are big is that they have a history in the
multi-sanple MP4 file format. Furthernore, each individual box
starts with an 8-byte header using a fixed 4-byte size and a 4-byte
identifier. This is in contrast to MOQT and QUIC that use varint.

A general MP4/ CVAF box can be conpressed by reduci ng the header size
by using varints and shorter ids as proposed in the Conpressed MP4
draft [ COWPRESSED- MP4]. LOCMAF takes a nore specific approach:

* LOCMAF does *not* conpress the CMAF Header (initialisation
segnment). The CVAF Header is carried verbatimin the catal og (see
Section 5). Init conpression is a one-tine-per-track cost;
LOCMAF' s wire-byte target is the per-chunk overhead, which an init
codec cannot reduce. Carrying the CMAF Header verbatim has a
second, depl oynent-driven benefit: a | ocmaf packagi ng track uses
the *same MSF initialisation-data nmechani snt as a cmaf packagi ng
track, and when both wap the sane source they MAY refer to the
same init entry (see Section 5), as being proposed for the next
draft of [CMBF]. Publishers can therefore introduce LOCMAF as a
nmore efficient wire format for clients that support it wthout
duplicating the initialisation bytes for |egacy CMAF clients —
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bot h audi ences consume the sane init fromthe same catal og entry,
and the publisher only adds the LOCMAF-encoded mnedi a track
al ongsi de the CMAF one.

* LOCMAF' s goal for the per-chunk path is *functionally equival ent
reconstruction*, not byte-exact reconstruction: the reconstructed
CMAF chunk carries the sane sanples, sanple netadata, and CENC
met adata as the source, but byte-level details that do not affect
a CMVAF reader are not preserved (Section 15 lists what may
differ). Gven that the typical target is to feed an MSE/ EME
pl ayer instance, this is not a di sadvant age.

A reference inplenmentation is avail able [ MOQLI VEMOCK]. Worked
exanpl es and di agrans are published at [LOCVAF-SI TE].

2. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in all
capitals, as shown here.

The following terms are used throughout this docunent:

CVAF chunk: One noof + one ndat pair, optionally preceded by at npbst
one styp, at nost one prft, and zero or nore enmsg boxes, as
defined in [CMAF] §7.3.3.2. The snall est CMAF addressabl e nedia
obj ect.

CMAF fragnment: One or nore CMAF chunks whose first chunk starts at a
Stream Access Point ([CMAF] 87.3.2.2). A fragnent is logically a
si ngl e Movi eFragnment Box worth of sanples; in "chunked" CMAF the
sanples are split across nmultiple snaller noof + ndat pairs.

CVAF segnent: One or nore CMAF fragnents in decode order ([ CVAF]
§7.3.2.4). The segnent is the typical unit of HTTP delivery in
DASH and HLS-fMP4; in LOCMAF the segnent corresponds to one MOQT

group.
CVAF Header: The ftyp + noov pair that initialises a CMAF track.

Also called an _initialisation segnent_ in DASH parl ance and
carried as initData in MSF [ MSF] / CMSF [ CMBF] cat al ogs.

MOQT group, MOQT object: As defined in [MOQI].

LOCMVAF object: A MOQT object whose payl oad begins with one of the
top-1evel header IDs defined in Section 7.
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Ful I LOCMAF chunk: A LOCMVAF obj ect whose top-level header IDis
Locmaf Ful | Header. It carries an absol ute encodi ng of the CVAF
chunk head and serves as the in-group reference for subsequent
delta objects. See Section 9.

Del ta LOCMAF chunk: A LOCMVAF obj ect whose top-level header IDis

Locmaf Del t aHeader. It encodes differences agai nst the nost
recently received full LOCMAF chunk in the same MOQT group. See
Section 10.

BVDT:  Abbreviation for tfdt.baseMedi aDecodeTime ([ SOBVFF]).
3. MXQT Group / Object Mapping
LOCMAF assumes the foll owi ng mappi ng from CVAF to MOQT:

*  One MOQT group per CMAF segnent. G oup boundaries align with
random access points.

*  One MOQT object per CMAF chunk. Each MOQT object is a LOCVAF
object carrying the (full or delta) chunk head foll owed by the
unnodi fi ed ndat payl oad.

*  Audi o MOQT groups typically have the sanme duration as the video
MOQT groups with which they will be nmuxed, to enable joint tune-
in.

* Sparse tracks, such as subtitle, or event/netadata tracks, are
more likely to have groups that are not aligned with video.

Per [MOQT], objects within a MOQT group are delivered in order and
groups are independently decodable. LOCMAF relies on both
properties: delta chunks reference the preceding chunk in the sane
group (see Section 10), and each group MJST begin with a

Locmaf Ful | Header so a subscriber tuning in at a group boundary has a
conpl ete reference (see Section 7.5).

4. CMSF Catal og Signalling
A track that carries LOCVAF-encoded chunks MJST adverti se:
* packaging equal to "l ocnaf".

* | ocmaf Version equal to "0.2" for this version of the
speci fication.

Thi s docunent extends the all owed packagi ng val ues defined in [ M5F]
to include one new entry, in the same manner that [CMSF] adds "cnaf

Ei narsson & Bjrs Expi res 4 Decenber 2026 [ Page 6]



Internet-Draft L OCMVAF June 2026

[ b el *smsbems s e gl oo
| Nare | Value | Reference |
[ S ety el e sl
| LOCMAF | locrmaf | this document |
F-------- F-------- I i +

Table 1

| ocmaf Version is a track-level catalog field added by this docunent,
anal ogous to the track-1evel fields [CVBF] adds for CMAF. It is
present only when packaging == "locrmaf" and is omtted ot herw se.

Its value is a string identifying the LOCMAF wire-format version;
"0.2" denotes the format specified here. Receivers MJST compare it
agai nst their highest supported version and SHOULD refuse the track
when the encoder advertises a version they do not inplenent. The set
of valid | ocmaf Version values is governed by this docunent and its
successors, not by an | ANA registry (see Section 17).

The CMVAF Header for a LOCMAF track is carried by the same MSF [ MSF]
mechani smthat carries the CMAF Header for a plain cmaf packagi ng
track. LOCMAF does not define its own init-carriage shape, nor add
| ocnaf -specific catal og fields beyond | ocnaf Versi on. \Wat ever

mechani sm MSF specifies for cnmaf init data — inline initData today,
or whichever indirection form MSF adopts (e.g. a root-level init-data
list referenced fromthe track entry) — applies unchanged to | ocnaf
tracks.

A consequence: when a cmaf packaging track and a | ocmaf packagi ng
track wrap the sanme source, they MAY refer to the sane MSF init-data
entry. The wapped nedia is identical at the sanple |evel and the
CVAF Header bytes are identical at the byte level (see Section 5);
only the per-chunk wire encoding differs.

It should be noted that cmaf and | ocnmaf track may be mixed, e.g.
vi deo tracks using crmaf packagi ng while audi o uses |ocrmaf‘ dito.

5. CMAF Header Delivery

The CVAF Header for a LOCMAF track is byte-identical to the CVAF
Header a plain cmaf packaging track of the same source would carry —
ftyp foll owed by nmoov, followed by any optional supplenental boxes
(pssh, nvex with trex, etc.). It is delivered unconpressed via the
catal og using the same MSF mechani smas for cnaf packaging. There is
no LOCVAF-specific CMAF Header carrier.

The noov in the CMAF Header MJST contain exactly one trak box (see
Section 6).
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A LOCMAF recei ver:

1. Resolves the track’s MSF init-data reference (whichever formthe
catal og uses) to the base64-encoded CVAF Header bytes.

2. Base64-decodes the CMAF Header bytes.

3. Feeds the bytes to its MSE / decoder pipeline exactly as it would
for a plain CVAF track.

4. Begins receiving LOCMAF-encoded nedi a objects on the subscribed
track and reconstructs each CMAF chunk from the LOCVAF payl oad.

5. Extracts the parameters required to regenerate CMAF chunks —
track_ID, nedia tinmescale, trex defaults, and any track-
encryption information (tenc defaults, default KID, default IV,
schene type, pattern paraneters) — fromthe decoded CVAF Header.
These val ues seed the reconstruction state used in step 4.

Conpression of the catalog itself is out of scope for LOCMAF and
handl ed at the MOQT / MSF [ MSF] | ayer.

6. Scope and Publisher Requirenents

LOCMAF v0.2 targets the | owlatency CMAF case: short CMAF fragnents
composed of small CMAF chunks (often one sanple per chunk),
optionally carrying CENC encryption nmetadata. To keep the wire
format mininmal, the follow ng constraints apply.

6.1. Mandatory preconditions
A LOCMVAF publisher MJST ensure that:

1. *Single trak per noov.* The CVAF Header contains exactly one trak
box. Milti-track | SO BMFF files MJUST be denuxed before LOCMAF
encodi ng.

2. *No key ID (KID) change within a CMAF chunk.* Key-identifier
transitions MJST align with fragnent (and therefore chunk)
boundaries. This renpves the need for sgpd / sbgp boxes in the
wire format.

3. *Restricted sanple_flags popul ati ons.* Per-sanple, default, and
first-sanple sanple_flags MJST popul ate only is_I eading,
sampl e_depends_on, sanpl e_is_depended_on, and
sanpl e_is_non_sync_sanpl e; the fields sanpl e _has_redundancy,
sanpl e_paddi ng_val ue, and sanpl e_degradation _priority MJST be
zero in the source. See Section 11
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6.

6.

6.

7.

7.

4. *ensg version 1 only.* Any ensg boxes in the source MJST be
version 1 per CMAF §7.4.5. See Section 12.

If a source violates any of these, the publisher MJUST NOT use LOCVAF
packaging for that track and MJST i nstead use plain CVAF or an
alternative packaging (e.g. an MSF eventtineline conpanion track for
events). LOCMAF and plain CVAF tracks MAY coexist in the sane

catal og under the sane nanespace.

2. Recommended source properties

The foll owing are reconmendati ons whose viol ation costs wire bytes
but does not break LOCMAF:

1. *Commensurate nedia tinescal es.* Choose a tinmescale so every
frane has an exact integer duration (e.g. 48 000 for 48 kHz AAC,
60 000 for 60000/1001 fps video).

2. *Stable trex defaults.* Keeping trex consistent across the stream
maxi m ses what can be omitted from each chunk header.

3. tfdt.baseMedi aDecodeTi ne contiguity

CVAF (87.5.18) requires that each fragnent’s BMDT equal the previous
fragment’s BMDT plus the sumof its sanple durations. The delta-
chunk BMDT derivation defined in Section 10 relies on this property.
Re-anchoring is signalled in-band by emtting an absol ute BNMDT
override (see Section 10).

4. Optional encoder nodes

A LOCVAF encoder MAY operate in *strict cnf2 node*, in which it

al ways emits the four tfhd defaults (sanple duration, size, flags,
sanpl e-description index) in the full chunk header even when they
match trex. This costs ~6 B per group but produces reconstructed
CMAF chunks that satisfy CMAF §7.7.3 fragnent self- decodability
(each chunk is a single-chunk fragnent in the LOCVAF mapping). It
does not need to be signaled since it does not affect wire
compatibility between encoders and decoders.

oj ect Fram ng
1. Top-level header |Ds

LOCVAF defines two top-1|evel header IDs:
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| 1D| Synbol | Object kind |
[ pfesfsbul s oo oo e s s s
| 23 | Locmaf Ful | Header | Full LOCMAF chunk (see Section 9)
U o m e e e e e e e e e eee e +
| 25 | LocnafDeltaHeader | Delta LOCMAF chunk (see Section 10)
S o m e e e e e e e e e e e +

Table 2
Recei vers MUST skip (and SHOULD | og) unrecogni sed header i d val ues
rat her than abort. The MOQT object |ength term nates the unknown
obj ect cleanly.

Fut ure extensions addi ng new top-1 evel object kinds use any
unassigned ID, allocated via the | ANA registry defined in Section 17

7.2. (Object layout

| header id  (varint) | top-level object kind
r_b;ébé;;;éé;[éhé;h_zbé;;hii__r byte I ength of the properties block
r_b;bbé;i;é;______i;;;;ébiéi__r sequence of (field_id, value) tuples
r'hﬁé{'}ék[bAQ[ééé'i}ééii ----- r | ength = MOQT-object-1en - (above)

Fomm e e e e e e e oo +

header _id and properties _length are variable-length integers using
the encodi ng defined by MbQ Transport [MOQI] for the session’ s MOQT
ver si on.

The ndat payload is the contents of the CMAF ndat box — the sanple
data, without the surrounding 8-byte size + 'ndat’ box header. The
recei ver reconstructs a standard ndat box by wapping these bytes in
an 8-byte | SO BMFF header.

For event-only tracks (see Section 14) the ndat payl oad MAY be zero
bytes; the receiver reconstructs an enpty ndat box (8-byte header
only).

7.3. Property encoding (parity rule)
The properties block is a flat sequence of (field_id, value) tuples.

Field IDs are MOQT varints. The value encoding is determ ned by the
parity of the ID
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7.

4.

*Even ID* scalar varint. The value is a single MOQT varint. No
length prefix. |In delta chunks, the encoded value is a zigzag

varint (see Section 7.4) of the signed delta against the in-group
reference; in full chunks it is an absol ute unsigned MOQT varint.

*Odd ID:* length-prefixed bytes. The tuple is field id |

val ue_l ength | value_bytes. The interpretation of the bytes is
per-field; varint-list fields concatenate el ements (each el enent
is a zigzag varint (see Section 7.4) in delta context, an absolute
MOQT varint in full context), rawbytes fields carry opaque
content. The one exception is the _signed |ist_

trunSanpl eConpositionTimeOffsets (ID5): its elenments are zi gzag
varints (see Section 7.4) in BOTH full and delta context, because
composition tine offsets are signed in trun version 1 (see

Section 8.1).

Field I Ds MAY appear in any order; receivers MJST tol erate any
ordering. Encoders SHOULD enmit IDs in ascending order to produce
deterministic wire bytes.

Zi gzag varint encodi ng

A zigzag varint_ is a signed integer encoded as an unsi gned MOQT
varint by interleaving non-negative and negative values so that
smal | - magni t ude val ues of either sign occupy small unsigned val ues,
and thus the shortest varint forns.

For a signed 64-bit integer n, the mapping to its unsigned zigzag
representation z is:

encode: z = (n << 1) A (n >>63) ; arithnetic right shift

; equivalently:

; n>=0: z=2%n

; n< 0 z=-2*n-1
decode: n =(z > 1) * -(z &1) ; equivalently:

; zeven: n= z/ 2

; z odd: n=-(z+1/ 2

The first few mappings: 00, -11, 12, -23, 24, -35, 36,

The encoded z is then serialised as an unsigned MOQT varint ([MOQT]);
decoders read the MOQT varint and apply the decode rul e above.

This zigzag mapping is widely used in conpact binary serialisation
formats; the description is included here for self-containnent of the
LOCMVAF wire format.

Ei narsson & Bjrs Expi res 4 Decenber 2026 [ Page 11]



Internet-Draft L OCMVAF June 2026

LOCMAF uses zigzag varints wherever a signed delta against the in-
group reference is witten, nanely in scalar even-ID fields (see
above) and per-elenment in varint-list odd-1D fields. Absolute val ues
i n Locrmaf Ful | Header are encoded as plain unsigned MOQT varints, not
zigzag — with one exception: the signed |ist

trunSanpl eConpositionTi mreOffsets (ID5) carries zigzag varints even
in a full chunk, because conposition time offsets are signed in trun
version 1 (the common CVAF case: B-frames nake the conposition/
decode-tine rel ati on non-nonot oni c) .

7.5. Full vs delta dispatch

The full-vs-delta distinction is signalled exclusively by the top-
| evel header_id, never by the MOQT object position within a group.

1. The first object of every MOQI group MJUST be a Locnaf Ful | Header.
2. The encoder MAY enit a Locnaf Ful | Header at any object position
within a group, not only at object index 0. A md-group full

chunk re-anchors the in-group reference for subsequent delta
chunks.

3. After receiving a Locmaf Ful | Header, the decoder MJST discard its

in-group delta state and treat the new full chunk as the
reference for any foll owi ng Locnaf Del t aHeader objects in the

gr oup.

4. The receiver MJST dispatch on header_id alone. It MJST NOT infer
"full" fromobject index O or "delta" from object index > 0.

8. Field Reference

Field I1Ds are organi sed in bl ocks by source box:
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| Range | Bl ock |
[} e ——————— s p—p—p—p—_—(—————————(—(———————
| 116 | fields from nmoof child boxes |

. T +
| 18, 20, 22, 24 | prft fields |
. e +
| 23 | styp field |
o e o e e e e e e e e e o +
| 25 | ensg list |
. S +
| 27 | delta deletion marker |
. Fom e meemeeieeeeeceieemeaacaaas +

Tabl e 3

8.1. Fields fromnoof child boxes
Fi el ds drawn from boxes inside noof.traf (i.e. fromtrun, tfhd, tfdt,

or senc). The synbol prefix names the containing box, and the field
I Ds are the sanme across both Full and Delta chunks.
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| 1D] Synbol | Kind |
[ ettt s —p—p—p———(————(——————(——————— = —p—p—(——r L
| 1 | trunSampleSizes | list |
T O S I +
| 2 | tfhdSanpl eDescriptionl ndex | scalar |
T I IRy +
| 3 | trunSanpl eDurations | list |
o m e e e e e e e e e e e e e e e T +
| 4 | tfhdDefaultSanpl eDuration | scal ar |
T O S I +
| 5 | trunSanpl eConpositionTineOffsets | signed list I |
T TRy +
| 6 | tfhdDefaultSanpleSize | scal ar |
o m e e e e e e e e e e e e e e e T +
| 7 | trunSanpl eFl ags | list ¥ |
T O S I +
| 8 | tfhdDefaultSanpl eFl ags | scalar *t |
T I IRy +
| 9 | senclnitializationVector | raw bytes |
o m e e e e e e e e e e e e e e e T +
| 10 | tfdtBaseMedi aDecodeTi ne | scal ar |
T O S I +
| 11 | sencSubsanpl eCount | list |
T T I IRy +
| 12 | trunFirstSanpl eFl ags | scalar ¥ |
o m e e e e e e e e e e e e e e e T +
| 13 | sencBytesO O earData | list |
T o S I +
| 14 | trunSanpl eCount | scal ar |
T I IRy +
| 15 | sencBytesO ProtectedData | list |
o m e e e e e e e e e e e e e e e T +
| 16 | sencPer Sanpl el VSi ze | scal ar |
T O S I +

Table 4

t Sanple-flag fields (IDs 7, 8, 12) carry the 5-bit packed encoding
defined in Section 11.

I The _signed list_ (1D 5) carries zigzag varints (see Section 7.4)
per elenent in BOTH full and delta chunks, because conposition tine
of fsets are signed in trun version 1. This is the sole odd-ID |i st
whose full-chunk el ements are not plain unsigned varints.
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8.

2.

The remai ni ng name conmponents map field-for-field onto the source box
(e.g. tfhdDefaultSanpl eDuration tfhd. default_sanple_duration,
trunFirstSanpl eFl ags trun.first_sample_flags). |Indexing rules
per-sanple lists (IDs 1, 3, 5, 7, 11) carry the sanples[i].* val ues
fromtheir box; the per-subsanple lists (IDs 13, 15) carry

senc. sanpl es[i].subsanples[j].* flattened in chunk order; and
senclnitializationVector (9) is the concatenation of per-sanple IVs,
each sencPer Sanpl el VSi ze bytes | ong.

The 1D space is structurally aligned with the parity rule: every
default/scalar field has an even ID and every per-sanple list field
has an odd ID, with senclnitializationVector (9) as the docunented
exception (raw bytes rather than a list).

prft fields

The Producer Ref erenceTi neBox (prft, [CVAF] 8§86.6.8, §7.3.2.4) carries
an NTP-style wall-clock anchor tied to a nmedia time. In CVAF it MAY
precede any noof inside a CMAF chunk and applies to the addressabl e
medi a obj ect whose noof it precedes. LOCMAF carries it per-chunk
through the follow ng fields:

S ettty el e e e e el e ey
| ID| Synbol | Source field | Kind |
[ plesfems el s oo s e sy s s e s s
| 18 | prftNtpTimestanp | prft.ntp_timestanp | scal ar (absolute |
| | | (NTP64) | in full; zigzag |
| | | | delta in delta) |
I T T T R I I i T ) +
| 20 | prftMediaTine | prft.media tinme | scalar (absolute |
| | | | in full; zigzag |
| | | | delta in delta) |
B i s I I I R R i +
| 22 | prftVersion | prft.version | scalar (default |
I I I | 1)

R I Feom e e e e m - - - R I I I +
| 24 | prftFlags | prft.flags (24-bit | scalar (default |
| | | Full Box fl ags) | 0) |
B i s I I I R R i +

Table 5

prft Nt pTi mestanp (I D 18) and prftMedi aTinme (1D 20) have no defaul t

val ue, so a full LOCMAF chunk that carries prft MJST include both;

prftVersion (1D 22) and prftFlags (ID 24) default as given above and
MAY be onmitted when they match their defaults. The receiver
reconstructs a prft box in the output chunk iff IDs 18 and 20 are
present.
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8.

2

In a delta chunk, the scalar fields are zigzag-encoded deltas agai nst
the nmost recent full chunk in the same group that itself carried prft
fields; a field | eft absent is unchanged fromthat reference. Deltas
are signed because both quantities can decrease in valid CVAF
streans: producer NTP cl ocks can be corrected backward, and
conposition-tine reordering with B-franmes can place a chunk’s
presentati on anchor before the previous chunk’s. |f the previous
full chunk had no prft, an encoder that begins emtting prft md-
group MUST use absol ute encodings (i.e. re-anchor).

Thi s presence-signalling supports three producer patterns with no
further wire-format support:

1. *None:* no prft field is ever enmtted

2. *Per-group:* absolute prft fields on the LocnafFul | Header only,
absent from subsequent Locnaf Del t aHeader objects in the group

3. *Per-chunk:* absolute prft fields on the Locnaf Ful | Header, delta
prft fields on subsequent LocrafDeltaHeader objects.

1. prftNtpTi nestanp

The value is the full 64-bit NTP tinestanp defined by | SO BMFF
(32-bit seconds since 1900-01-01 + 32-bit fraction) carried as a
varint scalar — absolute in a full chunk, zigzag delta in a delta
chunk. Full source precision is preserved so that downstream
consuners can neasure producer-vs-receiver clock drift fromthe sub-
mllisecond jitter around the nean inter-chunk period (a coarser
representation would round away the drift signal).

NTP64 is |ayout-equivalent to a @2.32 fixed-point seconds val ue
(integer seconds in the upper 32 bits, binary fraction of a second in
the lower 32 bits). Encoders and receivers MJST treat the field as a
single 64-bit unsigned integer for the purposes of delta conputation

encoder: delta_i 64
wre

= (int64)(current_ntp64 - previous_ntp64)

= MOQT-varint (zigzag(delta_i 64))

receiver: delta_i 64 = unzi gzag(MOQT-vari nt-decode(w re))
current _ntp64 = previous_ntp64 + (uint64)delta_ i 64

The carry fromfraction into seconds at a second boundary is absorbed
by the 64-bit add naturally; there is no separate handling. The
receiver splits the resulting 64-bit val ue back into the
prft.ntp_tinmestanp seconds (upper 32) and fraction (lower 32) fields.
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The steady-state delta for common frame periods |lands in the 4-byte

varint band: ~85.9 Munits for a 20 nms (50 fps) gap, ~71.6 Mfor 60

fps, ~171.8 Mfor 25 fps. The 4-byte cost is the dom nant per-chunk
overhead of the prft path; encoders that do not need drift-detection
preci sion MAY choose the per-group enission pattern instead of per-

chunk (see the producer patterns above).

8.2.2. prftMediaTinme

prftMediaTinme carries the vl prft.nedia tine field (an integer in the
track’s ndhd.tinmescale ticks) directly. It is not re-scal ed.

St eady-state deltas at the track tinescale are small (e.g. 1024 ticks
for an AAC frame at 48 kHz, 1001 ticks for a 60000/1001 fps video
frane at tinescale 60000) and fit in 12 varint bytes.

8.2.3. prftVersion

Defaults to 1 (the vl prft formwith a 64-bit nmedia_time). Encoders
SHOULD onit the field; receivers that find the field absent
reconstruct version 1.

8.2.4. prftFlags

Carries the 24-bit FullBox flags field defined in |SQOIEC 14496-12
for ProducerReferenceTi neBox. Known values include 0 (wall-clock
anchor at the encoder, the common case), 1, 2, 4, 8, and 24

(combi nations of the lower bits identifying inband-event senmantics
and producer scope). Encoders MAY onit the field when its value is
0; receivers that find the field absent reconstruct flags = 0. The
on-wire encoding is a varint scalar; LOCMAF does not constrain the
val ue beyond what [ SOBMFF] defi nes.

8.2.5. prft.reference_track_ID
Not carried on the wire. The receiver reconstructs it as the
track _ID of the single trak in the CVMAF Header’'s nmoov (see
Section 6).

8.3. styp fields

Fi el ds whose source is the FileTypeBox payl oad of a styp box
([1 SOBMFF], 84.3) at the top of a CMAF chunk:
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+ + +
I I I
+ + +

23 | stypBrandList | raw bytes (odd, | Concatenation of 4-byte |
| | length-prefixed) | FourCC codes:
| | | major_brand followed by |
[ [ | each conpatible_brand. |
| | | Length MJST be a |
| | | positive multiple of 4. |

Table 6

LOCMAF does not carry styp.mnor_version on the wire. Per [CMAF]
§7.2, minor_version is O for any structural CMAF brand used as
maj or _brand, so the reconstructed styp.nmnor_version is always O.

styp fields MAY appear only in LocnafFul | Header; encoders MJST NOT
emt themin LocnafDel taHeader. Per [CMAF] §7.3.3.1, a styp inside
an addressabl e media object is ignored by players, so the delta path
has no use for it.

If a Locmaf Ful | Header carries no stypBrandList, the receiver emts no
styp box in the reconstructed CMAF chunk. CMAF ([CMAF] §7.3.3.1)
does not require a styp for decodi ng or playback; players that need
brand information consult the CMAF Header’'s ftyp. Per [CMAF] 8§7.2,
when an encoder _does_ emt stypBrandList, the reconstructed

styp. mnor_version is O.

8.4. emsg field

| ID| Synbol | Kind | Notes |
[ el s s ety e s s, e U
| 25 | ensgList | raw bytes (odd, | A self-delinited |
| | | length-prefixed) | concatenation of vl ensg |
| | | | records in CMAF order. See |
| | | | Section 12 for record format. |
R o e e e e oo oo o e e e e e e e e e e aa o - +

Table 7
The presence of ensglList is independent of Locnaf Full Header vs

Locmaf Del t aHeader. Both kinds carry the full |ist when present;
there is no delta encoding for ensg.
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8.5. Delta deletion narker

[ et e ——————— e —(————————(——_ Ll pp—p—p—p—(—(————————(——r
| 1Dl Synbol | Kind | Notes |
[ ety bbbl e sl el
| 27| del t aDel et edLocmafI Ds | |ist (odd, | List of field IDs |
| | length-prefixed) | renoved since the |
| | | previous moof in |
| | | the same group. |
| | | Used only in |
| | | Locnaf Del t aHeader. |
oo e e e e e e oo s o e e oo o e e oo +

9. Full LOCMAF Chunk Encoding

A Locnaf Ful | Header carries an absol ute encodi ng of one CMAF chunk’s
head: at nost one optional styp, at nost one optional prft, zero or
more ensg boxes that preceded the moof in the source, and the noof

itself. The ndat payl oad foll ows the property bl ock, unchanged.

9.1. Emssion rules for nmoof child-box fields

The encoder wal ks the source noof (paired with the catal og’s noov)
and enmits each moof field only when the val ue cannot be derived from
the moov’s trex defaults:

t f hdSanpl eDescri pti onl ndex
t f hd. HasSanpl eDescri pti onl ndex() AND val ue #
trex. default _sanpl e_descri ption_i ndex

t f hdDef aul t Sanpl eDur ati on
t f hd. HasDef aul t Sanpl eDurati on() AND val ue #
trex. default_sanpl e _duration

t f hdDef aul t Sanpl eSi ze
all sanples in the chunk have the same size AND that size #
trex. default _sanpl e_size AND sanple_count > 1

t f hdDef aul t Sanpl eFl ags
t f hd. HasDef aul t Sanpl eFl ags() AND val ue # trex.default _sanple flags

t f dt BaseMedi aDecodeTi ne
al ways

t runSanpl eCount
al ways
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trunFir st Sanpl eFl ags
trun. HasFi r st Sanpl eFl ags()

trunSanpl eSi zes
trun. HasSanpl eSi ze() AND sanpl e sizes are not all equal AND
sanpl e_count > 1; the list carries sanple_count — 1 values (first
n—1 in chunk order)

trunSanpl eDur at i ons
t run. HasSanpl eDur ati on()

t runSanpl eConposi tionTi mref f sets
t run. HasSanpl eConposi ti onTi meCf f set ()

trunSanpl eFl ags
t run. HasSanpl eFl ags()

sencPer Sanpl el VSi ze
senc present AND per_sanple_iv_size #
tenc. default _per_sanple_iv_size

senclnitializationVector
senc present AND per _sanple_iv_size > 0 AND sanples carry |Vs (see
al so Section 13.4)

sencSubsanpl eCount
senc present AND sanples carry subsanmpl e maps

sencByt esOr C ear Dat a
sanme as sencSubsanpl eCount

sencByt esOf Pr ot ect edDat a
same as sencSubsanpl eCount

In strict cnf2 node (see Section 6), tfhdDefaultSanpleDuration,

t f hdDef aul t Sanpl eSi ze, tfhdDef aul t Sanpl eFl ags, and

t f hdSanpl eDescriptionlndex are enmitted unconditionally on the ful
chunk, even when they match trex.

9.1.1. Sanple-size derivation
Let n = trunSanpl eCount and let P be the chunk’s ndat-payl oad | ength

(MOQT object length minus the fram ng already consuned). The
recei ver MJUST derive sanple sizes as foll ows:
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9.

10.

Ei

* |f trunSanpleSizes (ID 1) is present, it carries exactly n — 1
val ues. sanple_size[i] =listed[i] for i in [0, n-1), and
sample_size[n-1] = P — sun(listed). The receiver MJST NOT consult
t f hdDef aul t Sanpl eSi ze, trex.default _sanple_size, or any other
source for sanple sizes in this chunk.

* Else if tfhdDefaultSanpleSize (ID6) is present, all n sanples
have that size.

* Else if trex.default _sanple_size is non-zero, all n sanples have
that si ze.

* Else, when n == 1, the lone sanple’s size is P. Wien n > 1 and no
size information is avail able the chunk is nmal forned and the
receiver MIST reject it.

Correspondi ngly, when sanple_count == 1 both trunSanpl eSi zes and

t f hdDef aul t Sanpl eSi ze MJUST be omitted — the single sanple's size is
al ways P. Wen sanple_count > 1 with uniformsizes the encoder MJST
emt tfhdDefaul t Sanpl eSi ze (subject to the trex. default_sanple_size
equality rule) and MUST NOT emt trunSanpl eSizes; when sizes vary the
encoder MJUST emt trunSanpleSizes with exactly n — 1 entries and MJST
NOT emit tfhdDefaultSanpleSize. Onritting the |ast sanple size shaves
one varint per chunk; using the default for uniformsize tracks
(comon for fixed-bitrate audio, e.g., AG3) collapses n — 1 varints
to one.

2. Emssion rules for prft / styp / ensg fields

stypBrandList is enmitted iff the source CMAF chunk preceded its noof
with a styp box. When onitted, the receiver produces no styp in the
reconstructed chunk.

prft fields (18, 20, 22, 24) are enmtted iff the source CMAF chunk
preceded its nmoof with a prft box, subject to the per-field defaults
described in Section 8.2 (encoders MAY onit prftVersion when it is 1
and prftFlags when it is 0). Al enitted values are absol ute.

ensgList is emtted iff the source CMAF chunk preceded its moof with
one or nore vl ensg boxes. See Section 12 for the record format.

Del ta LOCMAF Chunk Encodi ng

A Locmaf Del t aHeader carries only the differences between the current
CMAF chunk’s head and the nost recently received full chunk in the

same MOQT group.
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10.

10.

1. Field value encoding

Each emtted field s value is interpreted relative to its kind:

[ el sl et o}
| Kind | Wre encoding | Reconstruction |
| scal ar | zigzag varint (see Section 7.4) of | current = |
| (even ID) | current_value — previous_val ue | previous + |

| | delta |
S O +
| list (odd | zigzag varint (see Section 7.4) | el enent-wi se |
| 1D | per element, concatenated; elenent | sumwth the

| delta = current[i] — previous[i] | previous Iist
U o e m e e e e e e e e e e e e e e e o e e oo oo +
| raw bytes | full new bytes verbatim | overwite |
| (odd ID) | | previous bytes |
- Y . +

Table 9

The "previous value" for each field is the effective value used in
the reconstruction of the previous LOCMAF chunk in the sanme group
(or, after a md-group Locmaf Ful | Header, the previous chunk starting
fromthat re-anchor).

1.1. List length changes

The I ength of a per-sanple list field in the current chunk is
trunSanpl eCount, which is always emtted (see Section 9). This
covers trunSanpl eDurations (1D 3), trunSanpl eConpositionTi neCffsets
(ID5), trunSanmpleFlags (ID 7), and sencSubsanpl eCount (ID 11).
trunSanpl eSi zes (1D 1) is the docunented exception: it carries
trunSanpl eCount — 1 entries (the last sanple size is derived fromthe
ndat - payl oad | ength per Section 9.1.1). The per-subsanple |ist
fields (IDs 13, 15) have total length equal to

sum(sencSubsanpl eCount[i]) over the new sanple count. Consequently
the receiver knows len(current) for every list field before parsing
the field s payl oad bytes.

When len(current) # len(previous) the delta rule extends as foll ows:
* For indices i in [0, min(len(current), len(previous))): the wire

carries zigzag(current[i] — previous[i]) and the receiver
reconstructs current[i] = previous[i] + deltali].
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10.

10.

* For indices i in [len(previous), len(current)) (current |onger
than previous): the wire carries zigzag(current[i]), i.e. the
absol ute val ue, equivalent to treating the m ssing previous entry
as 0. The receiver reconstructs current[i] = delta[i].

* For indices i in [len(current), len(previous)) (current shorter
than previous): no bytes are emtted for these positions. The
receiver sinply truncates to len(current).

The deletion list deltaDel etedLocmafI Ds (1D 27) is an exception: it
carries the set of field IDs deleted in _this_ chunk, encoded as

pl ai n unsigned varints (not zigzag, not deltas against a "previous
deletion list"). |Its length is determined by the field s byte-length
prefix; the receiver reads unsigned varints until the prefix is
exhaust ed.

2. tfdtBaseMedi aDecodeTine is normally derived

The receiver derives the new BVDT as previ ous_brdt +

sum( previ ous_sanpl e_durations). This is safe because CVAF requires
the decode tineline to be contiguous — each fragment’s

baseMedi aDecodeTi ne equal s the previous fragnment’s plus the sum of
its sanple durations (see Section 6.3, which carries the CVAF
reference and its normative keyword). Wen the source BMDT
neverthel ess diverges fromthis derivation (audio pre-roll, splicing,
streamre-anchor), the encoder MJST enmt tfdtBaseMedi aDecodeTime (ID
10) in the delta chunk as an absol ute unsigned varint (i.e. the same
encoding as in a full chunk, not a zigzag delta). The receiver
checks for the field first and uses its val ue when present.

3. Deletions

Delta encoding in LOCVMAF is additive: a field absent froma
Locmaf Del t aHeader is treated as unchanged fromthe previous chunk
Thi s conpresses the common case (nobst noof fields stay stable from
chunk to chunk) but on its own gives an encoder no way to signal that
a field which was present in the previous chunk is genuinely gone in
the current one. The del etion marker provides that signal

The notivating case is trunFirstSanpleFlags (ID 12). A SAP-1 random
access chunk emts this field to flag its first sanple as a sync
sanpl e; the imediately followi ng non-sync chunk must say "this
override no |l onger applies" so the receiver falls back to

trex. default _sanple_flags for the first sanple.

The del taDel etedLocmaf I Ds field (1D 27) carries a varint |list of
field I1Ds that were present in the previous chunk but are no | onger
present. The decoder applies deletions before applying deltas.
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10.

11.

11.

Exanpl e: when the first chunk of a group carried trunFirstSanpl eFl ags
(a SAP-1 sync sanple) and the second chunk does not, the second chunk
emts ID 27 with a one-elenent list containing ID 12. The typica
cost is two bytes — one length-prefixed list with one field ID —
versus the tens to hundreds of bytes of re-anchoring.

4. Enpty delta

An empty delta payload (properties_length == 0) is valid and neans
"no field changed since the previous chunk." This is the steady-
state case for sanple-level fragnented streans. The on-w re LOCVAF
obj ect reduces to LocrafDel taHeader | properties | ength=0 | ndat,
which is two bytes plus the ndat.

5. prft and ensg in delta chunks
prft fields use the encodi ng above (scal ar val ues becone zi gzag
del tas against the in-group reference). ensglList carries the full new
event list, with no delta encoding — see Section 12
stypBrandLi st (1D 23) MJST NOT appear in a LocmafDel t aHeader

Conpact sanpl e _flags Encodi ng
| SO BMFF sanple_flags ([1SOBMFF] §8.8.3.1) is a 32-bit bit- packed
field, but the bits that vary in CMAF content occupy only five of the
32. LOCVAF encodes the five varying bits in a 5-bit transport val ue
to fit themin a single 6-bit-payl oad MOQT varint (leaving roomfor
the zigzag sign bit in delta context).
1. Wre encoding

The 5-bit packed value (LSB first):

B ety e e ey
| bit | source field |
[ ool oo oo s s
| O | sanple_is_non_sync_sanple
+----- I i I R +
| 12 | sanpl e_depends_on |
+----- I i T I R +
| 34 | sanple_is_depended _on |
+----- I i I I T N R +

Tabl e 10
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11.

11.

12.

12.

12.

trunSanpl eFlags (1D 7) carries this 5-bit value (range 031) per
sampl e. tfhdDefaul t Sanpl eFlags (I D 8) and trunFirstSanpl eFlags (I D
12) carry the sanme 5-bit transport.

In a full chunk the field is an unsigned varint scalar (or list). In
a delta chunk it is a signed zigzag varint (or list of zigzag

del tas).

2. Reconstruction

The receiver expands the 5-bit transport into a 32-bit sanple_flags:

sampl e_flags = (is_depended_on << 22)
| (depends_on << 24)
| (non_sync << 16)

i s_| eadi ng, sanple_has_redundancy, sanpl e_paddi ng_val ue, and
sanpl e_degradation_priority are reconstructed as zero.

3.  Encoder constraint

The encoder MJST validate that the source’s sanple flags popul ates

only the five bits |isted above (see Section 6). Source content that

uses other bits MJST be carried via plain CVMAF packagi ng i nstead.
ensg Round-Trip

The DASH event nessage box ([DASH §5.10.3) carries application-

defined timed nmetadata. CMAF (§7.4.5) nandates version 1 ensg boxes

for in-band CMAF event nessages.

LOCMAF carries ensg as a length-prefixed list of records inside the
chunk header at field ID 25. Encoders MJST emt only vl records.

1. Relationship to MSF eventtineline

New MOQT depl oynents SHOULD use a conpani on MSF eventtineline track
[ MSF] for event netadata rather than inline emsg. LOCMAF s ensg
support exists primarily to preserve inline events in sources
transcoded from DASH or CMAF | ngest [ DASH- I F-1 NGEST].

2. Record fornat

Each record inside enmsgList is a conmpact encoding of a vl ensg
payl oad:
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record

12.

12.

13.

13.

= schenme_id_uri (varint length + UTF-8 bytes)

| val ue (varint length + UTF-8 bytes)

| timescale (varint; 0 = "use track ndhd.tinmescal e")
| presentation_time (encodi ng depends on tinescal e; bel ow)

| event _duration (varint, ‘tinescale' ticks; 0 = unknown)
| id (varint)

| nmessage_data (varint length + opaque bytes)

reference_track_id and version are inplicit (the track this chunk
bel ongs to, and 1 respectively).

2.1. tinmescale default

timescale == 0 neans "use the track’s nmdhd.tinmescale." Receivers
wite the track’s ndhd.tinescale into the reconstructed
ensg.tinmescale field when the record carried 0. Encoders MAY enit a
non-zero tinmescale only when the source’'s ensg.tinescale actually
differs fromthe track tinescal e

2.2. presentation_time encoding

The encoding of presentation_tine depends on the record s tinescale
field:

* *timescale == 0 (track-timescale, delta encoding):* the field is
encoded as a signed zigzag varint delta against the chunk’s BMDT
(in track-tinescale ticks). The reconstructed value is chunk_bndt
+ delta.

* *tinmescale != 0 (foreign-tinescale, absolute encoding):* the field
i s encoded as an unsigned varint carrying the absolute
ensg. presentation_time directly. No delta is applied because the
BMDT and the event tine would |live on different axes.

The receiver discrimnates by inspecting the record’ s tinescale
field, which is encoded earlier in the record.

DRM Box Round-Tri p

LOCMAF preserves the per-sanple CENC [ CENC] netadata needed for EME-
based decrypti on.

1. Supported schenes
LOCMAF v0. 2 supports the follow ng CENC [ CENC] protection schenes,

identified by the tenc.default _isProtected = 1 track defaults and the
four-character schene_type in the surroundi ng schm box:
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13.

13.

* cenc: AES-128-CTR full-sanple encryption. Per-sanple
initialization vectors are big-endian counters advanced by the
per-sanpl e encrypted-byte total ([CENC], §10.1); LOCMAF carries
these 1Vs via senclnitializationVector and pernmits om ssion under
the counter rule of Section 13.4.

* cbcs: AES-128-CBC subsanple pattern encryption with a constant
initialization vector taken fromtenc. default_constant _iv ([ CENC],
§10.4); no per-sanple |V appears in senc, and the pattern
(default _crypt _byte block / default skip byte block) is carried
verbatimwi th the CVAF Header.

The cbcl and cens schenes are out of scope; sources using them MUST
fall back to plain CMAF packagi ng.

2. Supported boxes

| Box | Vhere | LOCMAF treat ment |
| | in CVAF | |
[ bbbl oo s s s sy oo oo oo oo s e s e s s s s s s s s s sty o}
| senc | inside | per-sanple IVs and subsanple maps carried |
| | traf | via nmoof field IDs 9, 11, 13, 15, 16. |
Fom - - S e +
| saio | inside | not carried on the wire; reconputed by the |
| | traf | receiver to point at the reconstructed senc. |
R S o m mm e e e e e e e e e e e e e e e e e e e mm e meaa o - +
| saiz | inside | not carried on the wire; reconstructed from |
| | traf | per-sanple IV size and subsanpl e counts. |
Fom - - S e +
| tenc | inside | carried verbatiminside the CMAF Header. |
| | sinf in | |
| | noov | |
S R, S ot o e e e e e e e e e e e e e e e e e e e mm— oo oo +

Table 11
3.  Unsupported boxes

The foll owi ng CMAF DRM boxes are not supported by LOCMVAF vO. 2.
Sources that require them MJUST use plain CMAF packagi ng i nstead:
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| sgpd/ sbgp M d-fragnent key rotation via seig sanple |
| groups is out of scope; KID changes MJST align
| with fragnment boundaries (see Section 6). |
o a o e m m e e e e e e e e e e e e e e e e e e e e e ee— oo - +
| pssh (per- | License-acquisition information is signalled |
| fragment) | via the CMSF contentProtections nechani sm per |
| [CMAF] §7.4.3. |
o a o e m m e e e e e e e e e e e e e e e e e e e e eeee—oo s +
| subs | Sub-sanple information for inmage subtitle |
| | profiles (e.g. inli) is out of scope. |
oo o - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e oo +
Tabl e 12

13.4. CENC |V counter prediction (optional)

For the cenc scheme, |SQO|EC 23001-7 §9.6 specifies that the per-
sample initialization vector is a big-endian counter advanced sanpl e-
by-sampl e by exactly ceil(total _encrypted bytes in sanple / 16) AES
bl ocks. Both endpoints already see the per-sanple encrypted-byte
total s (sencBytesO ProtectedbData) and the IV anchor (carried on the
first full chunk of the track), so the receiver can derive every
subsequent per-sanple |V deterninistically.

LOCMAF v0.2 pernmits encoders to omit senclnitializationVector (1D 9)
when the source follows this counter rule, and requires receivers to
support derivation:

* An encoder MAY onit senclnitializationVector on full and delta
chunks when every per-sanple IV in the chunk matches the val ue
derived by the CENC counter rule fromthe previous chunk’s 1Vs and
sencBytesOF Prot ect edData totals.

* A receiver MIST be able to derive per-sample IVs fromthe counter
rule. Wen senclnitializationVector is absent and the schene is
cenc, the receiver advances the running IV counter and uses the
derived val ue.

* \When the source diverges fromthe counter rule (random|Vs, md-
track counter restart, or any non-conformant strategy), the
encoder MJST emt senclnitializationVector absolutely on every
af fected sanpl e.
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14.

15.

The cbcs schene uses a constant |V fromtenc. default_constant_iv
carried once via the CMAF Header. There is no per-sanple IV in the
moof in the first place, so counter prediction does not apply to
chcs.

Event-Only Tracks and CMAF | ngest Conpatibility

DASH- | F I ngest [ DASH | F-1 NGEST] defines a CVAF-based push interface
for live encoders. One of its track shapes is the sparse event-only
track: a CMAF track that carries no nedia sanples (or sanples of zero
size) and exists purely to deliver tinmed events via ensg boxes
attached to its chunks.

LOCMAF supports event-only tracks wi thout any wire-formt extension
A Locmaf Ful | Header for an event-only group sets trunSanpl eCount = O,
carries tfdtBaseMedi aDecodeTi ne and ensgList, and is followed by an
enpty ndat payl oad. Subsequent chunks in the sane group use
Locmaf Del t aHeader with the absol ute-BMDT override pattern (see
Section 10) because the zero sanpl e-count produces no derivation

i ncrenent.

Two encoder strategies are valid:

1. *Absolute BMDT per chunk.* The delta chunk enmits
t f dt BaseMedi aDecodeTi ne explicitly. Costs an extra varint per
chunk; recomrended for sparse event-only tracks.

2. *Synthetic per-chunk sanple.* The encoder sets sanple count =1
with a default_sanple_duration equal to the intended per-chunk
advancenent and a zero-size sanple. BMDT derivation works
wi t hout override. Matches how DASH | F I ngest commonly shapes
sparse metadata tracks (urim stpp).

For new MOQT depl oynents, MSF eventtinmeline [MSF] is the preferred

mechani sm for event netadata. LOCMAF event-only tracks are intended

for gateways that transit-relay CMAF | ngest content unchanged across
Recei ver Reconstruction

A receiver naintains, per subscribed track

1. The track’s CVAF Header (fromthe catalog), parsed for the single

trak’s track ID, trex defaults, tenc defaults, and
mdhd. ti nescal e.
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For

6.

An in-group "previous chunk" state, popul ated fromthe nost
recent Locmaf Ful | Header and updated by each subsequent

Locmaf Del t aHeader. Di scarded on group boundaries and on m d-
group Locnaf Ful | Header re-anchors (see Section 7.5).

each LOCMAF object, the receiver:
Reads header _id and di spatches per Section 7.5.
Reads properties _length and the property bl ock.

Decodes property tuples per the parity rule and the per-field
rul es above.

Applies the decoded fields to the previous-chunk state to produce
the absolute field values for the current chunk.

Reconstructs the CMAF chunk:

1. Synthesises a styp box from stypBrandLi st when present; omits
it otherw se.

2. Synthesises a prft box fromany prft fields present; omits it
when no prft field is present.

3. Synthesises one or nmore vl ensg boxes from ensgLi st when
present; onmits them otherw se.

4. Synthesises the nmoof box (nfhd, traf with tfhd, tfdt, trun,
optionally senc/saiol/saiz) fromthe noof fields and the CVAF
Header’s trex / tenc defaults. The LOCMAF wire fornat
carries neither the track_ID nor the tfhd flags, so the
recei ver supplies themfromthe init and fromthe CVAF rul es:

* The synthesised tfhd.track I D MJST be set to the track ID
of the single trak in the CMAF Header’s nmoov (item 1).

* The synthesised tfhd MUST set the default-base-is-noof
flag (tf_flags 0x020000) and MJST NOT set base-dat a-
of fset-present, as required by [CVAF]; sanple data offsets
are therefore relative to the start of the containing noof
([1 SOBMFF]) .

5. Waps the ndat payload bytes in an 8-byte ndat box header.

Feeds the reconstructed chunk to the | ocal CVAF reader / MSE
pi pel i ne.
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16.

The reconstructed CMAF chunk is *functionally equivalent* to the
source chunk: every sanple has the sane size, decode tine,
presentation tine, flags, and CENC netadata, and the chunk feeds an
MSE / EME pipeline identically to the source. Byte-level identity
with the source noof is not preserved. |Inplenentations MAY differ
in:

* The exact ordering of saio / saiz / senc and ot her generated boxes
inside the reconstructed traf, provided the ordering is |egal
CMAF.

* The trun.tr_flags packing chosen on reconstruction.

* \ether tfhd defaults that match trex appear in the reconstructed
tfhd (they SHOULD when the encoder ran in strict cnf2 node; they
MAY ot herw se).

A receiver MJUST NOT depend on byte-level identity with the source
CVAF stream A downstream consumer that needs a specific CMAF byte
| ayout MUST repackage the output of the LOCMAF receiver to produce
the desired form

Security Considerations

LOCVAF is a conpression |ayer over CMAF nedia and does not introduce
new aut hentication or confidentiality nechanisns. It is intended to
be used over MOQT [ MOQT], which inherits QUC s transport security.
Per-sanpl e encryption netadata defined by [CENC] is preserved through
the LOCVAF round-trip; LOCMAF neither weakens nor strengthens the
under | yi ng DRM scherne.

A receiver MJST validate that reconstructed nmoof, prft, and ensg
boxes are well-formed before passing themto a media pipeline.
Mal f ormed deltas coul d otherwi se be used to construct | SO BMFF
[1 SOBMFF] boxes with inconsistent field | engths. Specifically:

* The receiver MJST bound the size of any reconstructed per-sanple
list against trunSanpl eCount.

* The receiver MJST verify that the sum of reconstructed
sencByt esOF O ear Dat a and sencBytesOf Prot ectedData for each sanple
equal s the sanple’s size.

* The receiver MJST verify that the CENC-1V counter, if derived,
does not advance past the per-sanple-I|V-size range.
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17.

17.

17.

The CENC IV counter-prediction optinisation (Section 13.4) does not
di scl ose key material and produces the same |V stream a conformant
encoder woul d have transmitted; it does not weaken CENC.

Repl ay considerations within a MOQT group are inherited from MOQIr —
LOCMAF adds no new replay attack surface.

| ANA Consi derati ons
Thi s docunent does not register the "l ocmaf" packagi ng val ue or the
| ocnaf Version catalog field with | ANA (see Section 17.1); it does
request a registry for the LOCMAF top-Ilevel header IDs (see
Section 17.2).

1. Catal og packagi ng val ue and | ocraf Ver si on

Fol | owi ng the precedent of [CVSF] — whose | ANA Consi derations record
no | ANA actions for its "cmaf" packaging value or its added catal og

fields — this docunent registers neither of the followi ng with | ANA:
* packagi ng: "locmaf" extends the [ MSF] packagi ng-val ues table (see

Section 4). [MSF] defines no | ANA registry for packagi ng val ues;
new val ues are introduced by the docunents that define them

* |locmafVersion is a track-level catalog field defined by this
docunent (see Section 4). [MSF] permts docunments and producers
to define additional catalog fields and maintains no | ANA registry
of them

The set of valid | ocmaf Version values — "0.2" for this document — is
governed by this specification and its successors; no | ANA action is
required. Should a future [MSF] revision introduce an | ANA

packagi ng-val ue registry, the "locmaf" val ue SHOULD be regi stered
there, while | ocmaf Version and its val ues remai n docunent - gover ned.

2. LOCMAF Top-Level Header |Ds

Thi s docunent defines a new registry for LOCVAF top-Ievel header | Ds.

[ il et el ety
| ID| Synbol | Reference |
B bl e oo e s oo
| 23 | Locnaf Ful | Header | this docunent |
I i i +
| 25 | LocnafDeltaHeader | this docunent |
B e I i I +

Table 13
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Al'l other IDs in the unsigned varint range are available for
assi gnnent via Specification Required ([RFC8126]).

LOCMAF property field IDs are part of this docunent’s wire format and
are not registered with TANA. New field IDs are introduced through
revisions of this specification, signalled by a bunp of the

| ocrmaf Versi on catal og value (see Section 4). The full field-I1D
assignnent for this version is given in Section 8.
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