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Abst r act

Fragmented MP4 (fMP4) is widely used for live streamng, but the |ISO
Base Media File Format (1 SOBMFF) box structure inposes significant
per-fragment overhead. Each box header requires 8 bytes (4-byte size
+ 4-byte type), and payload fields use fixed-width integers (u32/
ué4). For lowlatency streaning with single-frame fragnents, this
overhead can exceed the nedia payload itself.

Thi s docunent defines a conpression schene for | SO BMFF that repl aces
box headers with conpact varint-encoded identifiers and sizes, and
defines conpressed variants of comonly used boxes with varint

payl oad fields. The schene reduces per-fragnment overhead from ~100
bytes to ~20 bytes while preserving the full box hierarchy.

Di scussi on Venues
This note is to be renoved before publishing as an RFC
Di scussion of this docunent takes place on the Media Over QUIC
Working Group mailing list (nmog@etf.org), which is archived at

https://mail archive.ietf.org/arch/browse/ nog/.

Source for this draft and an issue tracker can be found at
https://github. com ki xel at ed/ nog-drafts.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute

wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 18 Septenber 2026
Copyright Notice

Copyright (c) 2026 | 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 docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here

2. I nt roduction

Fragmented MP4 (fMP4) is the dom nant container format for |ow

| atency live stream ng. Each fragnment consists of a noof (novie
fragment) box foll owed by an ndat (media data) box. The nmoof box
contai ns netadata describing the nmedia samples in ndat.

For a typical single-frame video fragnment, the overhead | ooks |ike
t hi s:

B ey ety gy gty
| Box | Header | Payl oad | Total

[ Sty ety el el
| noof | 8 | 0 | 8 |
L F-------- L +------- +
| nfhd | 8 | 4 | 12 |
Fo-m e - - I Fo-m e - - +----- - +
| traf | 8 | 0| 8 |
F---- - - - +---- - - - F---- - - - +------- +
| tfhd | 8 | 8 | 16 |
L F-------- L +------- +
| tfdt | 8 | 12 | 20 |
Fo-m e - - I Fo-m e - - +----- - +
| trun | 8 | 16 | 24

F---- - - - +---- - - - F---- - - - +------- +
| ndat | 8 | 0 | 8 |
L F-------- L +------- +
| *Total* |  *56* | *40% | *96* |
Fo-m e - - I Fo-m e - - +----- - +

Table 1

This 96 bytes of overhead is substantial when a single encoded video
frane nmight only be 100-500 bytes at |low bitrates or high frane
rates. Audio franes are even smaller, often 4-20 bytes for Qpus at

| ow bitrates, making the container overhead several tines |larger than
t he payl oad.

Thi s docunent defines two |ayers of conpression
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1. *Header Conpression*: A conpression table (cnpd) maps varint |Ds
to box type nanmes. All boxes after the npbov use conpressed
headers: [varint IDJ[varint size] instead of [u32 size][4-char

type].

2. *Payl oad Conpression*: Conpressed variants of comon boxes (cnfh
cfhd, cfdt, crun) replace fixed-wi dth payload fields with
varints.

Toget her, these reduce the per-fragnent overhead to approxi nately 20
byt es.

3. Variable-Length I nteger Encoding
Thi s docunent uses the variable-length integer encoding from QU C

[ RFC9000], Section 16. The first two bits of the first byte indicate
the encodi ng | ength:

R bty ety el Ll o
| 2MSB | Length | Usable Bits | Range |
F il et el s s e e s ety
| 00 | 1] 6 | 0-63 |
+------ F-------- L i I I I I I ] +
| 01 | 2 | 14 | 0-16383 |
+------ I I i I T R R +
| 10 | 4 | 30 | 0-1073741823 |
+------ +---- - - - F-- - - - - - B i e +
| 11 | 8 | 62 | 0-4611686018427387903 |
+------ F-------- L i I I I I I ] +
Tabl e 2

In the message formats below, fields marked with (i) use this
vari abl e-1 ength integer encoding.

4. Conpression Table (cnpd)
The cnpd box is a standard | SO BMFF box pl aced inside the noov box.

It defines a mapping from conpact varint IDs to 4-character box type
namnes.
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cnpd {
Count (i),
Conpressed Box Entry (..) ...,
}
Conpressed Box Entry {
ID (i),
Nanme (32),
*Count*: The nunber of entries in the conpression table.
*ID*: Avarint identifier assigned to this box type. |Ds SHOULD be
assigned starting fromO to mnimze encodi ng size.
*Nanme*: The 4-character | SO BMFF box type nane (e.g., noof, ndat,
traf).

The cnpd box itself uses a standard | SO BM-F header since it appears
i nside the noov before conpressed encodi ng takes effect.

A typical

Wth 7 entries using I Ds 0-6,

conpression table for |live video streani ng:

el s ool e s e s e
ID| Name | Description |
[ el oo ool s oo oo s s s s el )
0 | noof | Movie Fragnent |
L I I T I ] +
1| ndat | Media Data |
F--- - - - - I i e I I +
2 | nfhd | Mvie Fragnment Header |
I I I I R R +
3| traf | Track Fragnent |
L I I T I ] +
4 | tfhd | Track Fragment Header |
F--- - - - - I i e I I +
5] tfdt | Track Fragnment Decode Tine |
I I I I R R +
6 | trun | Track Run |
L I I T I ] +
Table 3

each IDfits in a single varint byte.

Header conpression al one reduces the 56 bytes of box headers (7 boxes

X 8 bytes) to 14 bytes (7 boxes x 2 hytes),

fragnment.
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5. Conpressed Box Header

The presence of a cnpd box in the noov signals that all top-Ieve
boxes follow ng the nbov use conpressed box headers.

A standard | SO BMFF box header is:

St andard Box Header ({
Si ze (32),
Type (32),

}

This is replaced with:

Conpr essed Box Header {
1D (i),
Size (i),

}

*]D*: The varint identifier fromthe conpression table. The receiver
| ooks up the correspondi ng 4-character box type name in the cnpd
t abl e.

*Size*: A varint containing the size of the box payload in bytes.
Unli ke standard | SO BMFF where the size field includes the header
itself, the conpressed size field contains only the payl oad | ength.
This avoids the need for extended size fields since varints natively
handl e | arge val ues.

The box hierarchy (nesting) is preserved exactly as in standard | SO
BMFF. Cont ai ner boxes (e.g., noof, traf) contain nested boxes whose
sizes sumto the parent’s payload size. The receiver MJST be able to
reconstruct the original unconpressed | SO BMFF structure by reversing
the I D-to-nane mappi ng and adjusting size fields.

6. Conpressed Box Variants
This section defines conpressed variants of comonly used f MP4 boxes.
These variants replace fixed-width integer fields with varints,
further reduci ng overhead.
An encoder MAY use the standard box (with a conpressed header) OR the

conmpressed variant for any given box. The conpression table
det erm nes which box type is used.
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6.1. cnfh — Compressed Mvie Fragnent Header
Repl aces nfhd (Mvie Fragnment Header).

cnfh {
Sequence Number (i),

}

*Sequence Number*: The fragnment sequence nunber (varint instead of
u32).

Standard nfhd uses 4 bytes for the sequence nunber. Wth cnfh, a
sequence nunber under 64 requires only 1 byte.

6.2. cfhd — Conpressed Track Fragment Header

Repl aces tfhd (Track Fragnment Header).

cfhd {
Track ID (i),
Flags (i),

Base Data O fset (i), ; present if flags & 0x01
Sanpl e Description Index (i), ; present if flags & 0x02
Default Sanple Duration (i), ; present if flags & 0x08
Default Sanple Size (i), ; present if flags & 0x10
Default Sanple Flags (i), ; present if flags & 0x20

}

*Track ID*: ldentifies the track (varint instead of u32).
*Flags*: A varint encoding the optional field presence flags. The

flag values match the standard tfhd tf_flags semantics but are
renunbered for conpact varint encoding:
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| Flag | Field |
[ ety e —p—_———————(————————(————— L
| 0x01 | base-dat a-of fset-present |
S e +
| O0x02 | sanpl e-description-index-present |
oo e +
| Ox08 | default-sanpl e-duration-present |
R T +
| 0x10 | default-sanple-size-present |
S Fe e e ieecieiaiaaiieiaaaaaaan +
| O0x20 | default-sanple-flags-present |
oo e T +

Table 4
Standard tfhd uses 4 bytes for version/flags and 4 bytes for track ID
(mnimm8 bytes). Wth cfhd, a single-track streamw th no optional
fields requires as few as 2 bytes.
6.3. cfdt — Conpressed Track Fragment Decode Tine
Repl aces tfdt (Track Fragnent Decode Tine).

cfdt {
Base Decode Time (i),

}

*Base Decode Tinme*: The decode tinmestanp of the first sanple in this
fragment (varint instead of u32/u64).

Standard tfdt uses 4 bytes for version/flags plus 4 or 8 bytes for
the timestanp (8-12 bytes total). Wth cfdt, small tinmestanps
require as few as 1 byte.

6.4. crun — Conpressed Track Run

Repl aces trun (Track Run).
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crun {
Sanpl e Count (i),
Flags (i),

Data O fset (i), ;
First Sanple Flags (i), ;
Per-Sanple Fields (..) ...,

}

Per-Sampl e Fields {
Sanpl e Duration (i),
Sanple Size (i),
Sanpl e Flags (i),
Sanpl e Conposition Time Ofset (i),

}

pr esent
pr esent

pr esent
pr esent
pr esent
pr esent

if
if
if
if

flags
flags

flags
flags
flags
flags

March 2026

& 0x01
& 0x04

& 0x100
& 0x200
& 0x400
& 0x800

*Sanpl e Count*: The nunber of sanples in this run (varint instead of

u32).

*Fl ags*: A varint encodi ng which optiona

flag values match the standard trun tr_flags senmantics:

fields are present. The

B pesfusbumesfumspuml e
| Flag | Field |
| Ox001 | data-offset-present |
N o e e e e e e e e e e e e e e e e e e e e e e o +
| Ox004 | first-sanple-flags-present |
AR, oo mm e e e e e e e e e e e e e e m e e m i m— oo oo +
| O0x100 | sanpl e-duration-present |
Fomm o - o m e e e e e e e e e e e e e e e e eeeo— o on +
| 0x200 | sanpl e-size-present |
N o e e e e e e e e e e e e e e e e e e e e e e o +
| Ox400 | sanple-flags-present |
AR, oo mm e e e e e e e e e e e e e e m e e m i m— oo oo +
| Ox800 | sanpl e-conposition-tine-offset-present |
Fomm o - o m e e e e e e e e e e e e e e e e eeeo— o on +
Table 5

Standard trun uses 4 bytes for version/flags,

count, and 4 bytes per optional field.

7. Exanple

This section provides a concrete byte-Ievel

frame video fragnent.
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Wth crun,

a singl e-sanple
run with only sanple-size typically requires 4-5 bytes instead of 16

conparison for a single-
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7.1. Standard f MP4

A typical single-frame fragnent with sequence nunber 42, track ID 1,
decode tine 3840, and a 200-byte sanpl e:

moof (si ze=80) 8 bytes
nf hd (size=16) 8 bytes
versi on=0, flags=0 4 bytes
sequence_nunber =42 4 bytes
traf (size=56) 8 bytes
tfhd (size=16) 8 bytes
versi on=0, flags=0x020000 4 bytes
track_id=1 4 bytes

tfdt (size=20) 8 bytes
versi on=1, flags=0 4 bytes
base_decode ti ne=3840 8 bytes

trun (size=20) 8 bytes
versi on=0, flags=0x000200 4 bytes

sampl e_count =1 4 bytes

sampl e_si ze=200 4 bytes

mdat (si ze=208) 8 bytes

<200 bytes of nedia data>
*Total overhead: 96 bytes* (excluding nedia data).
7.2. Compressed fMP4

The sane fragnment using conpressed encoding, with the conpression
table fromthe exanple in Section 4

nmoof (id=0, size=11) 2 bytes

cnfh (id=2, size=1) 2 bytes

sequence_nunber =42 1 byte

traf (id=3, size=6) 2 bytes

cfhd (id=4, size=1) 2 bytes

track id=1 1 byte
flags=0 0 bytes (no optional fields)

cfdt (id=5, size=2) 2 bytes

base decode_ti me=3840 2 bytes

crun (id=6, size=3) 2 bytes

sanmpl e_count =1 1 byte

fl ags=0x200 2 bytes

sanpl e_si ze=200 2 bytes

mdat (id=1, size=200) 2 bytes

<200 bytes of nedi a data>

*Total overhead: ~21 bytes* (excluding nedia data).
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This represents a *78% reduction* in per-fragment overhead (from 96
bytes to ~21 bytes).

8. Security Considerations
TODO Security
9. | ANA Consi derations
Thi s docunent registers the follow ng | SO BMFF box types:
| Box Type | Description |
| cmpd | Conpression Table |
TS o e m e e e e e e e e e e e e mo oo +
| cnfh | Conpressed Myvie Fragnent Header |
S o m e e e e e e e e e e e e aao o +
| cfhd | Conpressed Track Fragnent Header |
Fomm oo - o m e e e e e e e e e e e e e emamao - +
| cfdt | Conpressed Track Fragnent Decode Tine |
TS o e m e e e e e e e e e e e e mo oo +
| crun | Comnpressed Track Run |
S o m e e e e e e e e e e e e aao o +
Table 6
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