Media Over QUIC W Law
I nternet-Draft Akamai
I ntended status: |nformational 3 Novenber 2025
Expires: 7 May 2026

CARP - a CVAF conpliant inplementation of WARP
draft -1 aw nmog- car p- 00

Abst r act

Thi s docunent updates [WARP] by defining a new optional feature for
the streaming format. It specifies the syntax and senantics for
addi ng CVAF- packaged nedi a [ CMAF] to WARP.

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://w | aw. github.io/carp/draft-1aw nog-carp.htnm. Status
information for this docunent may be found at
https://datatracker.ietf.org/doc/draft-I|aw nog-carp/.

Di scussi on of this docunent takes place on the Media Over QUIC
Wirking Goup mailing list (mailto:mg@etf.org), which is archived
at https://milarchive.ietf.org/arch/browse/nog/. Subscribe at
https://ww.ietf.org/mailman/listinfo/nog/.

Source for this draft and an issue tracker can be found at
https://github. com w | aw car p.

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments 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 7 May 2026.
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Copyri ght Notice

Copyright (c) 2025 | 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 Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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.

Tabl e of Contents

1. Introduction
2. WARP Ext ension
3 CVAF Packagl ng
Initialization headers
Switching sets and tracks .
oj ect Packagi ng
Group Packaging . .
Cat al og description .
5.1. CMAF packagi ng type .
5.2. Max SAP starting types
Event Tinelines . . . .
61 SAP Type tineline . . .
. 6. 2. SAP—typetlrrellnetrack exaerIe .
tal og Exanpl es .
Si mul cast vi deo tracks - 3 aI ter nat e vi deo qual i t| es aI ong
wi th audio .
Conventi ons and Defi n| t| ons .
Security Consi derations .
I ANA Consi derations .
Nor mat i ve Ref erences
Acknowl edgnments .
Aut hor’ s Address

. W W www
egwwmwwwewwe
OO0 ADMBRERAWWWWWN

©No O
© © 00w~

1. Introduction

CARP Streaning Format (CARP) is a nmedia format designed to deliver
CVAF [ CMAF] and LOC [LOC] conpliant nedia content over MOQ Transport
(MOQT) [ MoQTransport]. CARP extends WARP and retains all the scope,
capabilities and features of WARP including the catal og format,
timeline, ABR switching and LOC support. CARP is targeted at real-
time and interactive levels of live latency, as well as VOD content.
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Thi s docunent describes version 1 of the CARP streaning format.
2.  WARP Ext ensi on

Al of the specifications, requirenents, and terninology defined in
[WARP] apply to inplenentations of this extension unless explicitly
noted otherwi se in this docunent.

3.  CMAF Packagi ng
3.1. Initialization headers

A CMAF header is a sequence of CMAF constrai ned | SO BMFF boxes that
do not reference any medi a sanples, but are associated with a CVAF
track and are necessary for initializing the decoding of the
subsequent CMVAF fragnents.

The header for a given MOQT Track MJUST be packaged by encoding the
header using [ BASE64] and then inserting that payload as the val ue of
the Initialization data "initData" field in the catalog entry for
that Track.

3.2. Switching sets and tracks

Thi s specification defines a direct mapping between CMAF Tracks (
[CMAF] Sect 3.2.1) and MOQT tracks ([ MoQTransport] Sect 2.3).

CVAF switching sets are a set of one or nore CMAF tracks (3.2.1),
where each track is an alternative encoding of the sane source
content and are constrained to enabl e seam ess track switching
(3.3.9).

Each CMAF track in a switching set MIST be transnmitted as a separate
MOQT Track. The catalog entry for each of these tracks in the
switching set MUST carry a Alternate group (altGoup) key with a
conmmon val ue.

The MOQT Group nunbers within these switching set tracks MJST be
media time-aligned. Mandating the track being nedia tine-aligned
requires that the presentation tine of the first nmedia sanple
contained within the first MOQT Object of each MOQT Group is
i denti cal .

3.3. (Object Packagi ng

The payl oad of each (bject is subject to the follow ng requirenents:
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*  MJIST contain at |east one Myvie Fragnent Box (rmoof) followed by a
Media Data Box (nmdat). This is equivalent to requiring that each
hj ect hold at | east one CMAF Chunk. The Medi a Fragment Box
(moof) MUST contain a Myvie Fragnent Header Box (nfhd) and Track
Box (trak) with a Track ID (track ID) matching a Track Box in the
initialization fragnent.

* MAY contain multiple successive CMAF Chunks.

* MJST contain a single [| SOBVFF] track.

* MJST contain nmedia content encoded in decode order.

3.4. G oup Packagi ng

Each MOQT G oup

* MJST begin with an Object containing a stream access point (SAP
type 1 or 2).

* MJST contain one or nore contiguous G oups of Pictures (GOPs).

*  The Group boundary MUST align with a CMAF Fragnment boundary. CMAF
Fragrments and CMAF Chunks MUST not span Groups.

3.5. Catal og description
3.5.1. CMAF packagi ng type

Thi s specification extends the all owed packagi ng val ues defined in
WARP Section 5.1.12 to include one new entry, as defined in Table 1

bel ow.
+o————o4 o4 o=+
| Narme | Value | Reference |
[ el s e pus el S pu e pe e pee e o)
| CMAF | cmaf | This RFC |
+------ +------- R +
Table 1

Every Track entry in a CARP catal og carryi ng CMAF- packaged nedi a data
MUST decl are a "packagi ng" type value of "cmaf".

3.5.2. Max SAP starting types

Thi s specification adds two track-level catalog fields, as defined in
Tabl e 2 bel ow.
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| Field | Nare | Definition |
[} g ——————————_————————— Ll ——_————(———————— L p—p—p—_—(———(——r
| Max Group SAP starting type | maxG pSapStartingType | Section |
| 3.5.2.1 |
o mm e e e e e e e i o Fom e e o - +
| Max Object SAP starting | maxObj SapStartingType | Section |
| type 3.5.2.2 |
o e e e e e e e e m o o e e e e R +

Tabl e 2
3.5.2.1. Max Goup SAP starting type
Location: T Required: Optional JSON Type: Nunber

A nunber indicating the naxi mum SAP type the MOQT Groups in the track
start with.

3.5.2.2. Max (bject SAP starting type
Location: T Required: Optional JSON Type: Nunber

A nunber indicating the nmaxi mum SAP type the MOQT Objects in the
track start wth.

3.6. Event Tinelines
3.6.1. SAP Type tineline

CARP defines a special instance of an Event Tineline track, terned
the SAP Type tineline track. Its purpose is to convey informtion
about the distribution of Stream Access Point types and their
associ ated Earlist Presentation Tines.

In the catal og, the SAP-type tineline track MJUST include a
" packagi ng’ val ue of ’'eventtineline" and MJST include an 'event Type’
val ue of ’'org.ietf.npq.carp.sap’ .

In the SAP Type tineline JSON payl oad:

* The index reference MUST be "I’ for Location

* The data field is a JSON Array containing two integers. The first
i nteger defines SAP type with an allowed value of 0,1,2 or 3. The
value 0 indicates that the Object does not start with an | SOBVFF

stream access point. The value equal to 1, 2, or 3 indicates that
the hject begins with a stream access point of SAP type 1, 2, or
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3.

4.

6

3, respectively. Wen the bject is the first bject in the

G oup, the value MIST be equal to 1 or 2. The second integer
defines the earliest nmedia presentation timestanp, rounded to the
nearest mllisecond, of all nedia sanples in the Object defined by
the Location of that record.

2. SAP-type tineline track exanple

Thi s shows an exanpl e of 30-fps HEVC-encoded content, in which each
4s Group beings with SAP-type 2 (i.e., the first picture in the Goup
is an IDR picture, while there nmay be one or nore pictures in the
Goup following the IDR picture in decoding order but preceding it in
output order). After 2 seconds in each Goup, there is a SAP-type 3,
i.e., a CRA picture, which is associated with one or nore Random
Access Ski pped Leading (RASL) pictures. A small buffer of frames (10
franes at 30 fps) is skipped/discarded (RASL pictures) when the
stream ng session starts fromthe SAP-type 3 location. In this
exanple, the EPT is the presentation time of the first picture after
the RASL pictures in decoding order; all pictures after the RASL

pi ctures can be fully correctly decoded and are thus presentabl e when
the stream ng session starts fromthe SAP-type 3 location. Note that
if the stream ng session starts fromthe start of the G oup, then
these RASL pictures can be fully correctly decoded and are thus
present abl e.

[

{
"1": [0,0],
"data": [2,0]
H
{
"I": [0,60],
"data": [3,2100]
H
{
"I": [1,0],
"data": [2,4000]
b
{
"1": [1,60],
"data": [3, 6100]
}

Cat al og Exanpl es

The foll owi ng section provides non-nornmati ve JSON exanpl es of various
catal ogs conpliant with this draft.
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4.1. Simulcast video tracks - 3 alternate video qualities along with
audi o

Thi s exanpl e shows catal og for a nedia producer capable of sending 3
time-aligned video tracks for high definition, |ow definition and
medi um definition video qualities, along with an audi o track.

{
"version": 1,
"generatedAt": 1746104606044,

"tracks": [
{
n narTB" : n hdll ,
"render G oup": 1,
"packagi ng": "cmaf",

"isLive": true,
"initData": "AAAAl GZ0eXBpc281AAA. . . AAMAAAAAAAAAAA"

"role": "video",
"codec":"avcl. 640028",
"wi dt h": 1920,

"hei ght": 1080,
"bitrate": 5000000,
"framerate": 30,
"altGoup":1

"name": "md",
"render G oup": 1,
"packagi ng": "cmaf",
"isLive": true,
"initData": "AAAAHGZ0eXBpc281AAA. .. AAAAAAAAAAAAAA" |
"role": "video",
"codec":"avcl. 64001e",
"wi dt h": 720,

"hei ght ": 640,
"bitrate": 3000000,
"franerate": 30,
"altGoup":1

"nanme": "sd",

"render Goup": 1,

"packagi ng": "cmaf",

"isLive": true,

"initData": "AAAAHGZ0eXBpc281AAA. .. AAAAAAAAAAAAAA" |

"role": "video",
"codec":"avcl. 64000d",
"wi dth": 192,
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"hei ght": 144,
"bitrate":500000,
"framerate": 30,
"altGoup":1

"name": "audi 0",

"render G oup": 1,

"packagi ng": "cmaf",

"isLive": true,

"initData": "AAAAHGZOeXBpc281AAA. .. AAAAAAAAAAAAAA",
"role": "audi 0",

"codec": "npda. 40. 5",

"sanpl er at e": 48000,

"channel Config":"2",

"bitrate": 67071

5. Conventions and Definitions

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

6. Security Considerations
TODO Security
7. | ANA Consi derations
Thi s document has no | ANA acti ons.
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[ BASE64] Josefsson, S., "The Basel6, Base32, and Base64 Data
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[ CVAF] St andardi zation, |I. O for., "Information technol ogy —
Mul tinedia application format (MPEGA) — Part 19: Common

medi a application format (CVAF) for segnented nedia”,
Cct ober 2021.
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