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Abst ract

Thi s docunent specifies the MOQr Stream ng Format, designed to
operate on Media Over QUIC Transport.

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://nog-

wg. gi thub.io/nsf/ draft-ietf-nog-nsf.htm. Status information for
this docunment may be found at https://datatracker.ietf.org/doc/draft-
i etf-nog-nsf/.

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 nog- wg/ nsf .

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 4 Decenber 2026.
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1. Introduction

MOQT Stream ng Format (MSF) is a nmedia format designed to deliver LCC
[LOC] conpliant nmedia content over Media Over QU C Transport (MOQT)

[ MoQTransport]. MSF works by fragnenting the bitstreaminto objects
that can be independently transmtted. MSF |everages a catal og
format to describe the output of the original publisher. MNMsSF
speci fi es how content should be packaged and si gnal ed, defines how
the catal og comruni cates the content, specifies prioritization
strategies for real-tine and workflows for beginning and term nating
broadcasts. MSF al so details how end-subscribers may perform
adaptive bitrate switching. MF is targeted at real-tine and
interactive levels of live latency, as well as VOD content.

Thi s docunent describes version 1 of the streaning format.

2. Conventions and Definitions
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "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

Law & Nandakunar Expi res 4 Decenber 2026 [ Page 5]



I nternet-Draft MOQT Stream ng For mat June 2026
Thi s docunent uses the conventions detailed in Section 1.3 of
[ RFC9000] when descri bing the binary encoding.

3. Scope

The purpose of MSF is to provide an interoperable nmedia stream ng
format operating over [MQIransport]. Interoperability inplies that:

* An original publisher can package incom ng nedia content into
tracks, prepare a catal og and announce the availability of the
content to an MOQT relay. Media content refers to audi o and vi deo
data, as well as ancillary data such as captions, subtitles,
accessibility and other tinmed-text data.

* An MOQT relay can process the announcenent as well as cache and
propagate the tracks, both to other relays or to the fina
subscri ber.

* A final subscriber can parse the catal og, request tracks, decode
and render the received nedi a data.

MSF is intended to provide a format for delivering comrercial nedia
content. To that end, the followi ng features are within scope:

* Video codecs - all codecs supported by [LOC
* Audi o codecs - all audio codecs supported by [LOC]

* Catalog track - describes the availability and characteristics of
content produced by the original publisher

* Timeline track - describes the relationship between MOQT G oup and
hject IDs to nedia tine.

*  Token-based authorization and access contro

* Captions + Subtitles - support for [WEBVTT] and [I| MSC1]
transm ssi on

* Latency support across multiple reginmes (thresholds are
informative only and descri be the delay between the origina
publ i sher placing the content on the wire and the final subscriber
rendering it)

* Real-time - |less than 500mns

* |nteractive - between 500ms and 2500ns
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* Standard - above 2500ns

* VOD |l atency - content that was previously produced, is no |onger
live and is available indefinitely.

* Content encryption

* ABR between time-synced tracks - subscribers may switch between
tracks at different quality levels in order to naxim ze visual or
audi o quality under conditions of throughput variability.

* Capable of delivering interstitial advertising.

* Logs and anal yti cs managenent - support for the reporting of
client-side QOE and relay delivery actions via publish tracks

usi ng [ MOQLOG and [ MOQVETRI CS] .

Initial versions of MBF will prioritize basic features necessary to
exercise interoperability across delivery systems. Later versions
wi Il add conmercially necessary features.

4. Medi a packagi ng
MSF delivers LOC [LOC] packaged nedi a bitstreans.

4.1. LOC packagi ng
Thi s specification references Low Overhead Container (LOC) [LOC] to
define how audi o and video content is packaged. Wth this packagi ng
node, each EncodedAudi oChunk or EncodedVi deoChunk sample is placed in
a separate MOQT Cbject. Sanples that belong to the sane G oup of
Pictures (GOP) MUST be placed within the same MOQT G oup
When LOC packaging is used for a track, the catal og packagi ng
attribute (Section 5.2.4) MJST be present and it MJIST be popul at ed
with a value of "loc".

4.2. Time-alignnent

MBF Tracks MAY be tine-aligned. Those that are, are subject to the
foll owi ng requirenents:

* Tracks advertised in the catal og as belonging to a common
alternate group MJST be tinme-aligned.

* The render duration of the first nmedia object of each equally

nunbered MOQT G oup, after decodi ng, SHOULD have overl appi ng
presentation tine.
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A consequence of this restriction is that an MSF recei ver SHOULD be
able to cleanly switch between tine-aligned nmedia tracks at group
boundari es.

If tine-aligned media tracks do not have overl appi ng presentation
time at equal | y-nunbered group boundaries, then an alternate
mechani sm not defined by this specification, nust be provided to the
client to enable it to switch smoothly between time-aligned, but
nunerically dissimlar, Goup IDs.

4.3. Content protection and encryption
MBF supports end-to-end encryption of media content using MQ Secure
hj ects [Securehj ects]. Wen encryption is enabled, the payl oad of
LCOC- packaged nedia objects is encrypted and authenticated, while
relays can still route content based on unencrypted header
i nformation.

4.3.1. Encryption scheme signaling

The encryption schene and paraneters are signaled in the catal og
using the follow ng track-1evel fields:

* encryptionScheme Section 5.2.38 - identifies the encryption
mechani sm

* cipherSuite Section 5.2.39 - specifies the AEAD al gorithm
* Kkeyld Section 5.2.40 - identifies the key material for decryption
* trackBaseKey Section 5.2.41 - the base key material for this track
VWhen the encryptionSchene field is present in a track definition,
subscri bers MJST decrypt the object payload using the specified
schene before processing.

4.3.2. Key managenent
The keyld and trackBaseKey val ues are obtained froman external key
managenent system and the mechani sm for obtaining these values is out
of scope for this specification. Exanples of key managenent systens
i nclude MLS-based key distribution [ E2EE-M.S] or ot her out-of - band
key exchange mechani sns.

Dependi ng on the key management mechanismin use, a keyld MAY be
scoped to:

* A single track
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* A single MQ Session
* Miltiple tracks across one or nore MQ sessions

Publ i shers and subscribers MJST use the same key nmanagenent system
and agree on the keyld scope semantics for interoperable operation

4.3.3. Recomended encryption schene

The RECOMMENDED encryption schene for MSF is "nbg-secure-objects”.
| mpl enent ati ons supporting content encryption MJST inplenent the
"nog- secur e- obj ects" schene as defined in [ Secure(jects].

When using the "nbpg-secure-objects" schene:

* The cipherSuite field MIUST be present and set to a supported
ci pher suite val ue

* The keyld field MIUST be present to identify the key nmateri al

* The trackBaseKey field MIST be present to provide the base key
mat eri al

4.3.4. Encrypted object structure

For LOC-packaged tracks with encryption enabl ed (see [Securebjects],
Section 4):

* The i mutabl e header extensions (including Goup |ID and Object ID)
remain in plaintext and are authenticated

* The object payload is encrypted and aut henticated using the
speci fied ci pher

* Private header extensions (type OxA) are encrypted al ongsi de the
payl oad

5. Catal og

A Catalog is an MOQT Track that provides information about the other
tracks being produced by a MSF publisher. A Catalog is used by MF
publishers for advertising their output and for subscribers in
consuming that output. The payl oad of the Catal og object is opaque
to Relays and can be end-to-end encrypted. The Catal og provides the
nanes and nanespaces of the tracks being produced, along with the
rel ati onshi p between tracks, properties of the tracks that consuners
may use for selection and any relevant initialization data.
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The catal og track MJUST have a case-sensitive Track Nane of "catal og".

A cat al og obj ect MAY be independent of other catal og objects or it
MAY represent a delta update of a prior catal og object. The first
catal og obj ect published within a new group MJST be i ndependent and
MUST provide a conpl ete catal og that does not require any prior
catal og object for interpretation. Any catal og updates that precede
the first Cbject of the |atest Goup MIST be ignored.

A catal og obj ect SHOULD be published only when the availability of
tracks changes, or after a period of tine has passed such that the
catal og object might fall out of cache in a delivery network.

Each catal og update MJUST be mapped to an MOQT Cbhject. Al catal og
updat es, both independent and delta, MJST be mapped to MOQT sub-group
0. The first Object (with Object IDO0O) in any Group in a catal og
track MUST hol d an independent copy of the catalog. Al subsequent
ohjects within that Goup (i.e Objects IDs >= 1) MIST hold a delta
update. As soon as an independent update is produced, it MJST be

pl aced at the start of a new G oup.

Subscri bers accessing the catal og MJST use SUBSCRIBE with a Joining
FETCH (offset = 0) in order to obtain the | atest conplete catal og
along with all subsequent catal og objects, including delta updates,
that follow

A catalog is a JSON [JSON] docunent, conprised of a series of

mandat ory and optional fields. At a mninum a catal og MJST provide
all mandatory fields. Sone fields are conditional depending on the
type of content carried. A producer MAY add additional fields to the
ones described in this draft. Customfield nanmes MJST NOT collide
with field names described in this draft.

A parser MJST ignore fields it does not understand.
5.1. Root Catal og Fields

Table 1 lists the fields defined at the root of the catal og JSON
obj ect .
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| Field | Nare | Definition |
[} e ——————————————— Ll ——————————_ Ll p—p——(——r L
| MSF version | version | Section 5.1.1 |
e S I S I +
| Generated at | generat edAt | Section 5.1.2

e T e ISy I IRy +
| I's Conplete | isConplete | Section 5.1.3 |
S T T +
| Tracks | tracks | Section 5.1.4 |
e S I S I +
| Publish tracks | publishTracks | Section 5.1.5 |
e T e I IR I IRy +
| Delta update | deltaUpdate | Section 5.1.6 |
S T T +
| Initialization Data List | initDataList | Section 5.1.7 |
e S I S I +

Table 1

5.1.1. MSF version
Required: Yes JSON Type: String Location: Root Catal og
Specifies the version of MSF referenced by this catalog. There is no
guarantee that future catal og versions are backwards conpati bl e and
field definitions and interpretati on may change between versions. A

subscriber MJUST NOT attenpt to parse a catalog version which it does
not under st and.

For usage against | ETF Internet-Draft rel eases, follow the convention
of specifying the version as "draft-XX". For exanple "draft-03"
refers to the -03 draft rel ease.

5.1.2. CGenerated at
Required: Optional JSON Type: Number Location: Root Catal og
The wal I clock time at which this catal og i nstance was generated,
expressed as the nunber of mlliseconds that have el apsed since
January 1, 1970 (midnight UTC/ GMI). This field SHOULD NOT be
included if the isLive field is false.

5.1.3. Is Conplete

Required: Optional JSON Type: Bool ean Location: Root Catal og
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A catal og-level indication that the broadcast is conplete. This is a
commitnent that all tracks are complete, no new tracks will be added
to the catal og, and no new content will be published on any track
Note that even if all individual tracks have isLive Section 5.2.7 set
to FALSE, new tracks could still be added to the catal og unti
isConplete is set to TRUE. This field MIUST NOT be included if it is
FALSE. This field MJST NOT be renmoved froma catalog once it has
been added.

5.1.4. Tracks
Required: Yes JSON Type: Array Location: Root Catal og
An array of track objects Section 5.2.1
5.1.5. Publish tracks
Location: R Required: Optional JSON Type: Array
An array of publish track objects. Publish tracks define tracks to
whi ch the subscriber can publish data, such as |ogs, netrics, or
other QOE data. This enables bi-directional communication where the
subscri ber acts as a publisher for specific tracks. Each publish
track object follows the sane structure as a regular track object
Section 5.2.1 but is used for the reverse direction of data flow
5.1.6. Delta update
Required: Optional JSON Type: Array Location: Root Catal og

An ordered Array of operation objects that specify changes to apply

to the catalog. |If this field is present, the catalog represents a
delta (or partial) update with a restricted set of fields and speci al
processing rules - see Section 5.3. |If this field is absent, the

catal og is i ndependent.

Qperations are applied sequentially in the order they appear in the
array. FEach operation object MJST contain an "op" field indicating
the operation type, and a "tracks" field containing an Array of track
objects Section 5.2.1. The follow ng operation types are defined:

*  "add" - Add new tracks that have not previously been decl ared.

The value of the "tracks" field is an Array of track objects
Section 5.2.1.
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5

5

1.

2

* "renove" - Renove tracks that have been previously declared. The

val ue of the "tracks" field is an Array of track objects

Section 5.2.1. Each track object MJST include a Track Nane
Section 5.2.3 field, MAY include a Track Nanespace Section 5.2.2
field, and MUST NOT hol d any other fields.

* "clone" - Cone new tracks frompreviously declared tracks. The
val ue of the "tracks" field is an Array of track objects
Section 5.2.1. Each track object MJST include a Parent Name
Section 5.2.33 field and MAY include a Parent nanespace
Section 5.2.34 field. The cloned track inherits all attributes
fromthe parent except the Track Name which MJST be new.
Attributes redefined in the track object override inherited
val ues.

7. Initialization Data List
Required: Optional JSON Type: Array Location: Root Catal og

An array of initialization reference objects. Each initialization
ref erence object has the follow ng fields:

* id: astring defining a reference to this initialization data
which is unique within the scope of the catal og.

* type: as string defining the type of reference. This version of
the specification defines a single allowed type, per the table

bel ow
| Type | Data field definition |
| inline | Base64 [ BASE64] encoded initialization data
oo e e e 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 oo o +

Table 2
* data: a string holding the init payl oad as defined by the type.
The Initialization Data List, if present, MJST be |located after the
tracks array in the root of the JSON catal og. The purpose of this is
to inprove the human readability of the catal og tracks by noving the
verbose init data towards the end of the docunent.
Track Object Fields

Table 2 lists the fields defined within each track object.
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| Field |
[} e ————————(—————r
| Track nanespace |
e +
| Track name |
T +
| Packagi ng |
o e e e e e e e e oo o - +
| Event tineline type |
S +
| I's Live |
T +
| Target |atency |
o e e e e e e e e oo o - +
| Buffers |
e +
| Track role |
T +
| Track I abel |
o e e e e e e e e oo o - +
| Render group |
e +
| Alternate group |
T +
| Initialization ref |
o e e e e e e e e oo o - +
| Dependenci es |
e +
| Tenporal ID |
T +
| Spatial ID |
o e e e e e e e e oo o - +
| Codec |
e +
| Mnme type |
T +
| Franerate |
o e e e e e e e e oo o - +
| Tinescale |
e +
| Maximum Bitrate |
T +
| Average Bitrate |
o e e e e e e e e oo o - +
| Maxi mum GOP Duration |
e +

| Maxi mum Group Duration |

Law & Nandakumar
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5.

5.

5.

T . . +
| Wdth | width | Section 5.2.26 |
o e e e e e e e e oo o - o e e e e oo oo o e +
| Hei ght | height | Section 5.2.27 |
e . +
| Audio sanple rate | sanplerate | Section 5.2.28 |
T I . +
| Channel configuration | channel Config | Section 5.2.29 |
o e e e e e e e e oo o - o e e e e oo oo o e +
| Display width | displayWdth | Section 5.2.30 |
S O . +
| Display height | displ ayHei ght | Section 5.2.31 |
T T . +
| Language | lang | Section 5.2.32 |
o e e e e e e e e oo o - o e e e e oo oo o e +
| Parent nane | parent Nane | Section 5.2.33 |
e . +
| Parent nanmespace | parent Nanespace | Section 5.2.34 |
T e meeeeieeaeaaaa . +
| Track duration | trackDuration | Section 5.2.35 |
o e e e e e e e e oo o - o e e e e oo oo o e +
| Authorization Info | authlnfo | Section 5.2.42 |
e . +
| Accessibility | accessibility | Section 5.2.44 |
T T . +
Tabl e 3

2.1. Tracks object

A track object is a JSON hject containing a collection of fields
whose location is specified in Table 2.

2.2. Track nanespace

Required: Optional JSON Type: String Location: Track hject

The nane space under which the track name is defined. See section
2.3 of [MoQIransport]. The track namespace is optional. If it is
not declared within a track, then each track MJST inherit the
nanespace of the catal og track. A nanespace declared in a track
obj ect overrides any inherited name space.

2.3. Track nane

Required: Yes JSON Type: String Location: Track nhject
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5.

5.

5

A string defining the nane of the track. See section 2.3 of

[ MoQTransport]. Wthin the catal og, track names MJST be uni que per
nanespace.
2. 4. Packagi ng

Required: Yes JSON Type: String Location: Track nhject

A string defining the type of payl oad encapsul ation. Allowed val ues
are strings as defined in Table 3.

F ool s oo s
| Nare | Val ue | Reference |
B e el oo °}
| LOC | loc | See RFC XXXX |
e I I i I I +
| Media Tineline | nmediatineline | See Section 7 |
Fom e e e a e e - R I I I i I I I +
| Event Tineline | eventtineline | See Section 8 |
I I I I R I IR R I ] +
| MQ Log | mogl og | See [ MOQLOG |
e I I i I I +
| MoQ Metrics | nognetrics | See [ MOQVETRI CS] |
Fom e e e a e e - R I I I i I I I +
Tabl e 4

Table 3: All owed packagi ng val ues
2.5. Event tineline type
Required: Optional JSON Type: String Location: Track hject

A String defining the type & structure of the data contained within
the data field of the Event tinmeline track. Types are defined by the
application provider and are not centrally registered. |nplenenters
are encouraged to use a uni que nam ng schenme, such as Reverse Donmain
Nanme Not ati on, where domai n name components are listed in reverse
order (e.g., "com exanple.nyeventtype"), to avoid nam ng collisions.
This field is required if the Section 5.2.4 value is "eventtineline"
This field MJUST NOT be used if the packagi ng value is not
"eventtinmeline".

2.6. Track role

Required: Optional JSON Type: String Location: Track hject
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A string defining the role of content carried by the track
Specified roles are described in Table 4. These role values are
case-sensitive

This role field MAY be used in conjunction with the M netype
Section 5.2.19 to fully describe the content of the track

Tabl e 4: Reserved track rol es

[} e ———————— e p—p—p—_—————————————
| Role | Description |
| audi odescription | An audi o description for
| | visually inmpaired users
o e e e e oo oo S +
| video | Visual content |
e +
| audio | Audio content |
IR e T e +
| nediatinmeline | An MSF nedia tineline |
| | Section 7 |
o e e e e oo oo o e m e e e e e oo +
| eventtineline | An MSF event tineline |
| | Section 8 |
IR e T e +
| caption | A textual representation
| | of the audio track |
o e e e e oo oo o e m e e e e e oo +
| subtitle | A transcription of the |
| | spoken dial ogue |
IR T e +
| signl anguage | A visual track for
| | hearing inpaired users.
o e e e e oo oo o e m e e e e e oo +
| Iog | A log publishing track |
I | per [MOQLOG . I
IR e +
| netrics | A metrics publishing |
| | track per [ MOQVETRICS]. |
o e e e e oo oo o e m e e e e e oo +
Table 5

Custom rol es MAY be used as long as they do not collide with the
specified roles.
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5.2.7. Is Live
Required: Yes JSON Type: Bool ean Location: Track Object

A track-level indication of whether new Objects will be added to this
specific track. True if new Cbjects will be added to the track

False if no new bjects will be added to the track. A False value is
sent under two possible conditions: * the publisher of a previously
live track has ended the track. * the track is Video-On-Dermand (VOD)
and was never live. A True value MIST never follow a Fal se val ue.

5.2.8. Target |atency
Required: Optional JSON Type: Number Location: Track hject

The target latency in mlliseconds. Target latency is defined as the
of fset in wallclock tine between when content was encoded and when it
is displayed to the end user. For exanple, if a frame of video is
encoded at 10:08:32.638 UTC and the target latency is 5000, then that
frame should be rendered to the end-user at 10:08:37.638 UTC. |f
isLive is FALSE, this field MIST be ignored. All tracks belonging to
the sane render group MJST have identical target |atencies. Al
tracks belonging to the sane alternate group MJUST have identica
target latencies. |If this field is absent fromthe track definition,
and isLive is TRUE, then the player MAY choose the latency w th which
it renders the content.

This property MJUST NOT be present if the buffers Section 5.2.9
property is present within a track definition.

5.2.9. Buffers
Required: Optional JSON Type: Object Location: Track hject
An object defining a set of target buffers. Buffer is defined as the
duration of nedia data that MJST be buffered before decoding
comrences. This is typically known as a forward or jitter-buffer in
a media player.Players with identical buffer lengths are likely to be
synchroni zed. The target buffer object has these keys:

* target : defines the target buffer in integer milliseconds.
Pl ayers SHOULD attenpt to stabilize playback at this val ue.

* mn : defines the mnimumbuffer in mlliseconds. Players SHOULD
NOT operate bel ow this val ue.

* max : defines the maxi mumbuffer in mlliseconds. Players SHOULD
NOT operate above this val ue.
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Keys are optional. Unknown keys in the target buffer object MJST be
i gnor ed.

If isLive is FALSE, this target buffer property MJST be ignored. Al
tracks belonging to the sane render group MJST have identical target
buffers. Al tracks belonging to the same alternate group MJST have
identical target buffers. |If this field is absent fromthe track
definition, and isLive is TRUE, then the player MAY choose the
buffers with which it conducts pl ayback.

This property MJUST NOT be present if the target |atency Section 5.2.8
property is present within a track definition.

5.2.10. Track I abel
Required: Optional JSON Type: String Location: Track hject
A string defining a human-readabl e | abel for the track. Exanples

nm ght be "Overhead canera view' or "Deutscher Kommentar". Note that
the [JSON] spec requires UTF-8 support by decoders.

5.2.11. Render group
Required: Optional JSON Type: Number Location: Track hject

An integer specifying a group of tracks which are designed to be
rendered together. Tracks with the sane group nunber SHOULD be
rendered sinmultaneously and are designed to acconpany one another. A
common exanpl e woul d be tying together audio and vi deo tracks.

5.2.12. Alternate group
Required: Optional JSON Type: Number Location: Track hject
An integer specifying a group of tracks which are alternate versions
of one-another. Alternate tracks represent the same nedia content,
but differ in their selection properties. Aternate tracks MJST have
mat chi ng nedi a tine sequences. A subscriber typically subscribes to
one track froma set of tracks specifying the sane alternate group
nunber. A common exanple would be a set video tracks of the sane
content offered in alternate bitrates.

5.2.13. Initialization reference
Required: Optional JSON Type: String Location: Track hject

A string pointing at the id field of an entry in the Initialization
Data List Section 5.1.7.
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5.2.14. Dependenci es
Required: Optional JSON Type: Array Location: Track Object

Certain tracks nay depend on other tracks for decoding. Dependencies
hol ds an array of track names Section 5.2.3 on which the current
track is dependent. Since only the track name is signaled, the
nanespace of the dependencies is assumed to match that of the track
decl aring the dependenci es.

5.2.15. Tenplate
Required: Optional JSON Type: Array Location: Track Object
A nmedia tineline tenplate for tracks with fixed-duration segnents.
It specifies the relationship between nedia tinme, MOQT Location, and
wal | cl ock time through starting points and intervals. See
Section 7.4 for the conplete format specification, field definitions,
and conputation fornmulas.
Tracks that include a tenplate field SHOULD NOT al so have a separate
media tineline track, as the tenplate provi des equival ent

functionality. Different tracks (e.g., audio and vi deo) MAY have
i ndependent tenplate values to accomodate different group durations.

5.2.16. Tenporal 1D
Required: Optional JSON Type: Nunber Location: Track hject
A nunber identifying the tenporal |ayer/sub-layer encoding of the
track, starting with O for the base |ayer, and increasing by 1 for
the next higher tenporal fidelity.

5.2.17. Spatial ID
Required: Optional JSON Type: Number Location: Track hject
A nunmber identifying the spatial |ayer encoding of the track,
starting with O for the base layer, and increasing by 1 for the next
hi gher fidelity.

5.2.18. Codec
Required: Conditional JSON Type: String Location: Track hject
A string defining the codec used to encode the track. For LOC

packaged content, the string codec registrations are defined in Sect
3 and Section 4 of [ WEBCODECS- CODEC- REG STRY]. This property MJST be
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specified for tracks which have an inherent codec associated with
them (e.g., audio and video tracks). It is not required for raw data
tracks or event streans.

5.2.19. M netype
Required: Optional JSON Type: String Location: Track hject
A string defining the mne type [M Mg of the track

5.2.20. Franerate
Required: Optional JSON Type: Number Location: Track hject
A nunber defining the framerate of the track, expressed as franmes per
second. This property SHOULD only acconpany video or other frame-
based content.

5.2.21. Tinescale
Required: Optional JSON Type: Number Location: Track bject
The nunber of time units that pass per second.

5.2.22. Maximum Bitrate
Required: Conditional JSON Type: Number Location: Track Object
A nunber defining the maxinumbitrate of the track, expressed in bits
per second. This property MJST be specified for audio and vi deo
tracks.

5.2.23. Average Bitrate
Required: Optional JSON Type: Number Location: Track hject

A nunber defining the average bitrate of the track, over the lifetine
of the track, expressed in bits per second.

5.2.24. Maxi mum GOP Duration
Required: Optional JSON Type: Number Location: Track hject
A nunber defining the maxi mum duration, expressed in nilliseconds,
bet ween successive i ndependently decodabl e points (random access

points) in the nedia track. This property SHOULD only acconpany
vi deo tracks
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5.2.25. Maxi mum G oup Duration
Required: Optional JSON Type: Number Location: Track hject
A nunber defining the maxi num duration, expressed in mlliseconds, of
any MOQT Group in this track. This value helps subscribers estimte
buffer requirements for the track.

5.2.26. Wdth
Required: Optional JSON Type: Nunmber Location: Track hject
A nunber expressing the nmaxi mum encoded wi dth of the video frames in
pi xel s. This property SHOULD accompany tracks which have a vi sua
representation.

5.2.27. Height
Required: Optional JSON Type: Number Location: Track hject
A nunber expressing the maxi mum encoded hei ght of the video franes in
pi xel s. This property SHOULD acconpany tracks which have a visua
representation.

5.2.28. Audio sanple rate
Required: Conditional JSON Type: Number Location: Track Object

The nunber of audio frame sanples per second. This property MJST
acconpany tracks for which audi o codecs are specified.

5.2.29. Channel configuration
Required: Conditional JSON Type: String Location: Track hject
A string specifying the audi o channel configuration. A stringis
used in order to provide the flexibility to describe conpl ex channe
configurations for nulti-channel and Next GCeneration Audi o schenas.
This property MJST acconpany tracks for which audi o codecs are
speci fi ed.

5.2.30. Display width
Required: Optional JSON Type: Number Location: Track hject
A nunber expressing the intended display width of the track content

in pixels. This property SHOULD only acconpany tracks which have a
vi sual representation.
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5.2.31. Display height
Required: Optional JSON Type: Number Location: Track hject
A nunber expressing the intended display height of the track content
in pixels. This property SHOULD only acconpany tracks which have a
vi sual representation.

5.2.32. Language
Required: Optional JSON Type: String Location: Track hject
A string defining the dominant |anguage of the track. The string
MJUST be one of the standard Tags for ldentifying Languages as defined
by [LANG .

5.2.33. Parent nane
Required: Optional JSON Type: String Location: Track hject
A string defining the parent track nane Section 5.2.3 to be cl oned.
This field MIST only be included inside a clone operation in a delta
update Section 5.1.6.

5.2.34. Parent nanespace
Required: Optional JSON Type: String Location: Track hject
A string defining the parent track nanespace Section 5.2.2 to be
cloned. This field MUST only be included inside a clone operation in
a delta update Section 5.1.6. |If this field is missing froma clone
operation, then the nanespace of the catal og i s assuned.

5.2.35. Track duration

Required: Optional JSON Type: Number Location: Track hject

The duration of the track expressed in integer mlliseconds. This
field MUST NOT be included if the isLive Section 5.2.7 field value is
true.

5.2.36. Connection UR

Required: Optional JSON Type: String Location: Track hject
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A string containing the MOQT connection endpoint URI for the publis
track. When specified, the subscriber MIST establish a new MOQT
connection to this URI for publishing the track data. |If this fiel
is absent, the subscriber SHOULD reuse the existing MOQI connection
that was used to receive the catal og

The URI MJST be a valid MOQT endpoint URI as defined by

[ MoQTransport] (Sect 3.1.1). Exanples include

"nmoqt:/ /1 ogs. exanpl e.com 4443", "noqt://metrics. exanpl e. com 8443",
"https://|ogs. exanpl e. com noqt".

5.2.37. Token
Required: Optional JSON Type: String Location: Track hject
A string containing an authentication token or credential for the
track. For publish tracks, this token authorizes the subscriber to
publish data to the specified track. The format and validation of
the token is application-specific.

5.2.38. Encryption scheme
Required: Optional JSON Type: String Location: Track hject
A string identifying the encryption schene used to protect the trac
content. The default and RECOMMENDED val ue is "nopg-secure-objects”
as defined in [ Securehjects]. |If this field is absent, the track
content is unencrypted.

Tabl e 5: Registered encryption schenes

| Narme | Val ue | Reference |

[S s sty e sty s s

| MoQ Secure Ohjects | npg-secure-objects | [ SecureObjects]

o e e oo o e e oo o e e oo +
Table 6

Custom encryption schenes MAY be used. Custom schene nanes SHOULD
use Reverse Dormain Name Notation to avoid collisions (e.g.,
"com exanpl e. cust om encryption").

5.2.39. CGipher suite

Required: Optional JSON Type: String Location: Track hject

h

d

or

k
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A string identifying the AEAD ci pher suite used for encryption. This
field MUST be present when encryptionSchene is specified. For the
" nog- secur e- obj ects" schene, the follow ng cipher suites are defined:

Tabl e 6: Ci pher suites for npg-secure-objects

| Nare | Val ue | Tag |
| | | Size |
[ sl ey Clejp—p—j—— o}
| AES-128- GCM SHA256 | aes-128-gcm sha256 | 128
| | | bits |
o m e e e e e e oo o m e e e e e e oo S +
| AES-256- GCM SHA512 | aes-256-gcm sha512 | 128 |
| | | bits |
oo e e e e e e i oo oo oo oo e e e e e e i oo oo oo +o-m - - +
| AES-128- CTR- HVAC- SHA256- 80 | aes-128-ctr-hnmac-sha256-80 | 80 |
| | | bits |
o m e e e e e e oo o m e e e e e e oo S +
Table 7
| mpl enent ati ons MJUST support "aes-128-gcm sha256". | nplenentations

SHOULD support "aes-128-ctr-hmac-sha256-80" for scenarios requiring
smal | er aut hentication tags.

5.2.40. Key ID
Required: Optional JSON Type: String Location: Track hject

A string identifying the key material used for encryption. This
value is transnmitted in the Secure Object KID extension header as
defined in ([ SecureObjects], Section 4.2) of each encrypted object.

The keyld and associ ated trackBaseKey are obtai ned from an external
key management system The mechani smfor obtaining these values is
out of scope for this specification. Exanples include M.S-based key
distribution [ E2EE-M.S] or other out-of-band key exchange nechani sns.

The scope of a keyld is determ ned by the key nmanagenent systemin
use. A keyld MAY be scoped to a single track, a single MSF session,
or multiple tracks and sessions. Wen multiple tracks share the sane
Key I D, they MAY share the sane base key material, though per-track
keys are derived using the track name as defined in ([Securejects],
Section 5).
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5.2.41. Track Base Key
Required: Optional JSON Type: String Location: Track hject

A base64-encoded [ BASE64] string containing the base key material for
this track, as defined in ([ SecureObjects], Section 5). This field
works in conjunction with keyld to provide the cryptographic materi al
needed for decryption. The trackBaseKey is obtained fromthe sane
key managenent system that provides the keyld.

When present, this field contains the raw key material that, together
with the track name and other paraneters defined in ([ Secure(bjects],
Section 5), is used to derive the actual encryption keys. Publishers
and subscribers MJST use matching trackBaseKey val ues for successfu
decrypti on.

5.2.42. Authorization Info
Required: Optional JSON Type: (bject Location: Track hject

An object indicating that authorization is required to access this
track. The presence of this field signals to subscribers that they
must obtain and present valid authorization tokens when subscri bi ng
to this track.

The keys of this object are authorization scheme identifiers.

Regi stered schenes are defined in Table 7. The val ues are scheme-
specific configuration objects defined by the referenced

speci fications.

Tabl e 7: Registered Authorization Schenes

B oo sl e s sty
| Schere | Val ue | Reference |
F =+t -——————————————t———————————————————+
| Privacy Pass | privacy-pass | [PrivacyPassAuth] |
i I i I I I I R +
| CAT | cat | [CAM |
I i T I i T I I I R +

Table 8
Custom aut hori zati on schenes MAY be used. Custom schene nanmes MJST

use a uni que nam ng convention, such as Reverse Domai n Nane Notati on
(e.g., "comexanple.customauth"), to avoid nam ng colli sions.
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Subscribers inspect the authinfo field to determ ne which

aut hori zati on scheme to use and then obtain tokens through out-of -
band mechani sms. The specific token format, acquisition process, and
presentati on nmethod are defined by the authorization schene

speci fication.

5.2.43. Token Delivery via URI
Tokens can be delivered to subscribers through the catal og request
URI using variable substitution. Fragment paraneters (follow ng the
# character) are processed client-side and can be substituted into
catalog fields using the variable substitution mechanismdefined in
Section 5. 4.
For exanple, given a URl:
nmoqt: //rel ay. exanpl e. coni | i ve#nanespace- - nane&t oken=XYZ789
A catalog with:

"aut hl nfo": {
"cat": "% oken%

}

Woul d be resol ved by the subscriber to include "cat": "XYZ789", which
is then presented in control messages as specified by the
aut hori zati on schene.

5.2.44. Accessibility
Required: Optional JSON Type: Array Location: Track Object
An array of accessibility descriptors indicating accessibility
features enbedded within the track. Each descriptor is a JSON Ohject
cont ai ni ng:

* Arequired 'schene’ field (String) identifying the accessibility
schene.

* Arequired 'value' field (String) specifying the accessibility
channel s or features avail abl e.

Tabl e 6: Registered accessibility schenes

Law & Nandakunar Expi res 4 Decenber 2026 [ Page 27]



I nternet-Draft MOQT Stream ng For mat June 2026

Table 9

The 'value’ field for CEA-608/ 708 schenmes uses the format defined by
[ SCTE214-1], where caption service channels are specified as

sem col on-separated pairs of channel identifier and | anguage code
(e.g., "CCl=eng; CC3=spa").

A subscriber MAY use this information to deternine caption
availability and configure an appropriate caption decoder.

5.3. Delta updates

A catal og update m ght contain increnmental changes. This is a usefu
property if many tracks may be initially declared but then there are
smal | changes to a subset of tracks. The producer can issue a delta
update to describe these changes. Changes are descri bed
incrementally, neaning that a delta update can itself nodify a prior
del ta update.

A restricted set of operations are allowed with each delta update: *
Add a new track that has not previously been declared. * Add a new
track by cloning a previously declared track. * Renobve a track that
has been previously decl ared.

The following rules are to be followed in constructing and processing
del ta updates

* A delta update MJUST include the Delta Update Section 5.1.6 field
with at |east one operation. It MJST NOT contain an instance of a
Tracks Section 5.1.4 field or an MSF version Section 5.1.1 field.

* (Qperations are applied sequentially in the order they appear in
the deltaUpdate array. Each operation is applied to the target
docunent; the resulting docunment becones the target of the next
operation. Evaluation continues until all operations are
successful ly appli ed.
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* The tuple of Track Namespace and Track Name defines a fixed set of
Track attributes which MJUST NOT be nodified after being decl ared.
To nodify any attribute, a newtrack with a different
Nanmespace| Nane tuple is created by Adding or C oning and then the
old track is renmoved

* Producers that publish frequent delta updates SHOULD peri odically
publish a new i ndependent catalog in a new MOQT Group in order to
bound the anmount of delta processing required for joining
subscri bers.

5.4. Variable Substitution

Catal og field values MAY contain variables that are substituted at
delivery time. This mechani smenables a single cached catalog to be
custom zed for each viewer, supporting use cases such as personalized
advertising, A/'B waternarking, QE reporting endpoints, and | ogging

i dentifiers.

5.4.1. Variable Syntax

Vari abl es are denoted by enclosing the variable nane in percent
characters (% . Variable names MJST consi st of al phanuneric
characters, hyphens, and underscores. Variable nanes are case-
sensitive

The percent character (% MJST NOT appear in catalog field val ues
except as part of a variable reference. Literal percent characters
are not permtted.

Vari abl e val ues MUST consi st only of al phanunmeric characters,

hyphens, underscores, and the at sign (@. Special characters

i ncludi ng commas, sem col ons, quotes, anpersands, and other
punctuati on MUST NOT appear in variable values. This restriction
prevents injection attacks and ensures safe substitution into catal og
field val ues.

5.4.2. Variable Resolution

Vari abl es are resolved fromthe fragnment identifier of the UR used
to access the catalog. The fragnent identifier is the portion
following the # character and is processed entirely client-side,
making it suitable for per-viewer custonization w thout affecting
server-si de caching.

Query paraneters (following the ? character) are reserved for server-
side processing and MJUST NOT be used for variable substitution
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When a subscriber requests a catalog using a URI containing a
fragment identifier, the fragnent is parsed as key-val ue pairs (using
& as delimter and = as separator). Each key becones available as a
vari abl e nane, and the variable is replaced with the correspondi ng
val ue.

5.5. Catal og Conpression

Cat al ogs can contain significant redundancy, particularly when
initialization data is included. To reduce payl oad size, catal og
obj ects MAY be conpressed using the MSF_COVWRESSI ON property
(Section 12.1). If all catal og objects are conpressed, the track
property (Section 12.1.1) is used. |If only sone catal og objects are
compressed (for exanple, the conplete catalog is conpressed while
delta updates are not), the object property (Section 12.1.2) is used
on each conpressed object.

5.6. Catal og Exanpl es

The foll owi ng section provides non-normati ve JSON exanpl es of various
catal ogs conpliant with this draft.

5.6.1. Tine-aligned Audio/Video Tracks with single quality

Thi s exanpl e shows a catalog for a nedia producer capable of sending
LCC packaged, tine-aligned audio and video tracks.
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. 6.

{

"version": "1",
"generatedAt": 1746104606044,
"tracks": [
{
"nanme": "1080p-vi deo",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "l oc",
"isLive": true,
"target Latency": 2000,
"role": "video",
"render Goup": 1,
"codec":"av01l. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,
"hei ght": 1080,
"framerate": 30,
"bitrate": 1500000

"name": "audi 0",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "loc",
"isLive": true,
"targetlLatency": 2000,
"role": "audi 0",
"render G oup": 1,
"codec": "opus",

"sanpl er at e": 48000,
"channel Config":"2",
"bitrate": 32000

}

2. Simulcast video tracks - 3 alternate qualities along with audio

Thi s exanpl e shows a catalog for a nedia producer capable of sending
3 tine-aligned video tracks for high definition, |ow definition and
medi um definition video qualities, along with an audio track. In
this exanpl e the nanespace is absent, which infers that each track
must inherit the nanespace of the catal og.

{

"version": "1",
"generatedAt": 1746104606044,
"tracks": [

{

nane": "hd",
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'render G oup": 1,
"packagi ng": "l oc",

"i sLive": true,

'target Latency": 1500,

'role": "video",
‘codec":"av01l",
"wi dt h": 1920,

"hei ght": 1080,
'bitrate": 5000000,
"framerate": 30,

'altGroup": 1
"name": "md",
'render G oup": 1,
"packagi ng": "loc",

"i sLive": true,
‘targetLatency”: 1500,

'role": "video",
‘codec":"av01l",
'wi dt h": 720,
"hei ght ": 640,

"bitrate": 3000000,
‘"franerate"”: 30,

‘altGroup":1
"name": "sd",
'render Group": 1,
"packagi ng": "loc",

"isLive": true,
‘targetLatency": 1500,

'role": "video",
‘codec":"av01l",
"width": 192,
"hei ght": 144,

"bitrate": 500000,
'franerate": 30,

‘altGoup":1
"name”: "audi 0",
‘render G oup": 1,
"packagi ng": "l oc",

"i sLive": true,

'target Latency": 1500,
‘rol e": "audi 0",
‘codec": "opus",
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"sanpl erat e": 48000,
"channel Config":"2",
"bitrate": 32000

}
]
}

5.6.3. SVC video tracks with 2 spatial and 2 tenporal

June 2026

qualities

Thi s exanpl e shows a catal og for a nedia producer capable of sending
scal abl e vi deo codec with 2 spatial and 2 tenporal
dependency rel ation as shown bel ow.

B

I

I

I

I
Fommm e +

s1TO0 |

| 1080p15 |
oo +

N

I

I

|
Fommmee oo - +
| soro |
| 480p15 |
Fome e oo +

Fommm e +
--->] SIT1 |
| 1080p30 |
oo +
N
I
I
|
I
oo - oo+
| sori |
| 480p30 |
Fommm e +
N
I
I
--------- +

| ayers with a

The correspondi ng catal og uses "depends” attribute to express the
track rel ationshi ps.

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "480p15",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"render G oup": 1,
"packagi ng": "l oc",
"isLive": true,
"buffers": {"target": 2000},
"role": "video",

"codec": "av01l. 0. 01M 10.0. 110. 09",

Law & Nandakumar
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"wi dt h": 640,

"hei ght ": 480,
"bitrate": 3000000,
"framerate": 15

"name": "480p30",

"namespace": "conference. exanpl e. coni conferencel23/alice",
"render G oup": 1,

"packagi ng": "loc",

"isLive": true,

"buffers": {"target": 2000},
"role": "video",
"codec":"av01.0.04M 10. 0. 110. 09",
"wi dt h": 640,

"hei ght ": 480,

"bitrate": 3000000,

"framerate": 30,

"depends": ["480p1l5"]

"name": "1080pl5",

"nanmespace": "conference. exanpl e. coni conferencel23/alice",
"render Goup": 1,

"packagi ng": "loc",

"isLive": true,

"buffers": {"target": 2000},
"role": "video",

"codec": "av01. 0. 05M 10. 0. 110. 09",
"wi dt h": 1920,

"hei ght": 1080,

"bitrate": 3000000,

"framerate": 15,
"depends":["480p15"]

"name": "1080p30",

"namespace": "conference. exanmpl e. conif conferencel23/alice",
"render G oup": 1,

"packagi ng": "loc",

"isLive": true,

"buffers": {"target": 2000},

"role": "video",
"codec":"av01. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,

"hei ght": 1080,
"bitrate": 5000000,
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"franerate": 30
"depends": ["480p30", "1080pl5"]

"name": "audi 0",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"render G oup": 1,

"packagi ng": "l oc",
"isLive": true,

"buffers": {"target": 2000},
"role": "audi 0",

"codec": "opus",
"sanpl erat e": 48000,
"channel Config":"2",
"bitrate": 32000

}

5.6.4. Delta update - adding two tracks
Thi s exanpl e shows the catal og delta update for a nedia producer

adding two tracks to an established video conference. One track is
new y declared, the other is cloned froma previous track
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{
"generatedAt": 1746104606044,
"del taUpdate": [
"op": "add",
"tracks": [
{
"name": "slides",
"isLive": true,
"role": "video",
"codec": "av01.0.08M 10. 0. 110. 09",
"wi dth": 1920,
"hei ght": 1080,
"franmerate": 15,
"bitrate": 750000,
"render G oup": 1
}
]
b
{
"op": "clone",
"tracks": [
{
"parent Nane": "vi deo-1080",
"par ent Nanespace": "exanpl e.coni custont',
"nanme": "video-720",
"wi dth": 1280,
"hei ght": 720,
"bitrate": 600000
}
]
}
]
}

5.6.5. Delta update renpving tracks

Thi s exanpl e shows a delta update for a nedia producer removing two
tracks from an established video conference.
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{
"generatedAt": 1746104606044,
"del taUpdate": [
{
"op": "renove",
"tracks": [{"name": "video"}, {"nanme": "slides"}]
}
]
}

5.6.6. Tine-aligned Audi o/ Video Tracks with customfield val ues
Thi s exanpl e shows a catalog for a nedia producer capable of sending

LCC packaged, tine-aligned audio and video tracks along with custom
fields in each track description.
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{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "1080p-vi deo",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "l oc",
"isLive": true,
"buffers": {"target":2000, "m n": 1500, "max": 5000},
"role": "video",
"render Goup": 1,
"codec":"av01l. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,
"hei ght": 1080,
"framerate": 30
"bitrate": 1500000,
"com exanpl e-bi |l i ng-code": 3201,
"com exanpl e-tier": "prem uni,
"com exanpl e- debug": "h349835bf kj f g82394d945034j sdf n349f ns"

"name": "audi 0",

"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "loc",

"isLive": true,

"buffers": {"target":2000, "mn": 1500, "max": 5000},
"role": "audi 0",

"render Group": 1,

"codec": "opus",

"sanpl erat e": 48000,

"channel Config":"2",

"bitrate": 32000

}

5.6.7. Tine-aligned VOD Audi o/ Vi deo Tracks
Thi s exanpl e shows a catal og for a nedia producer offering VOD (video

on-denmand) non-live content. The content is LOC packaged, and
i ncludes tine-aligned audi o and vi deo tracks.
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{

"version": "1",
"tracks": [
{

"nane": "video",
"namespace": "novies. exanpl e. conf asset s/ boy-neet s-girl - season3/ epi sode5",
"packagi ng": "loc",
"isLive": fal se,
"trackDuration": 8072340,
"render G oup": 1,
"codec":"av01l. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,
"hei ght": 1080,
"franmerate": 30,
"bitrate": 1500000

"name": "audi 0",

"namespace": "novies. exanpl e. conf asset s/ boy-neet s-gi rl - season3/ epi sode5",
"packagi ng": "l oc",

"isLive": fal se,

"trackDuration": 8072340,

"render Group": 1,

"codec": "opus",

"sanpl erat e": 48000,

"channel Config":"2",

"bitrate": 32000

}
5.6.8. Encrypted Audi o/ Video Tracks

Thi s exanpl e shows a catal og for encrypted LOC packaged audi o and
vi deo tracks using MoQ Secure hjects with AES-128- GCCM
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{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "1080p-vi deo",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "l oc",
"isLive": true,
"target Latency": 2000,
"role": "video",
"render Goup": 1,
"codec": "av01.0.08M 10.0.110. 09",
"wi dth": 1920,
"hei ght": 1080,
"framerate": 30,
"bitrate": 1500000,
"encryptionSchenme": "nog-secure-objects”,
"cipherSuite": "aes-128-gcm sha256",
"keyl d": "key-2024-ql-preniunt,
"trackBaseKey": "dGhpc2l zYXNhbXBsZWhc2Vr ZXk="

"name": "audi 0",
"namespace": "conference. exanpl e. conif conferencel23/alice",
"packagi ng": "l oc",
"isLive": true,
"target Latency": 2000,
"role": "audi 0",
"render Goup": 1,
"codec": "opus",
"sanpl erate": 48000,
"channel Config": "2",
"bitrate": 32000,
"encryptionSchenme": "nog-secure-objects”,
"cipherSuite": "aes-128-gcm sha256",
"keyld": "key-2024-q1l- prem unt,
"trackBaseKey": "dGhpc2l zYXNhbXBsZWhc2Vr ZXk="
}
]
}

5.6.9. Media tineline and Event tinmeline

Thi s exanpl e shows a catal og for a nedia producer capable of sending
LCC packaged, time-aligned audio and video tracks, along with a Media
Ti mel i ne which describes the history of those tracks and an Event

Ti mel i ne providi ng synchroni zed dat a.
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{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "history",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "nediatinmeline",
"m metype": "application/json",
"depends": ["1080p-vi deo", "audi 0"]

"nanme": "identified-objects",

"namespace": "anot her-provider/time-synchronized-data",
"packagi ng": "eventtineline",

"event Type": "com ai-extraction/appl D/ v3",

"m nmetype": "application/json",

"depends": ["1080p-vi deo"]

"nanme": "1080p-vi deo",
"nanmespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "loc",

"isLive": true,

"targetLatency": 2000,

"role": "video",

"render G oup": 1,

"codec":"av01. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,

"hei ght": 1080,

"franmerate": 30,

"bitrate": 1500000

"name": "audi 0",
"namespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "loc",
"isLive": true,
"targetLatency": 2000,
"role": "audi 0",
"render Goup": 1,
"codec": "opus",

"sanpl erat e": 48000,
"channel Config":"2",
"bitrate": 32000
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5.6.10.

Thi s exanple shows a catalog using inline nmedia tineline tenpl ates
instead of an explicit nedia tineline track.
attribute on each track defines a regular pattern where each segnent
is 2002ns | ong.
par anet ers.

Draft MOQT Stream ng For mat June 2026

Media tineline tenplate

The Section 5.2.15

Clients can conpute any entry using the tenplate

val ues to acconmodate different group durations.

{

"version": "1",
"generatedAt": 1746104606044,
"tracks": [

{
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"nanme": "1080p-vi deo",

"nanmespace": "conference. exanpl e. coni conferencel23/alice",
"packagi ng": "loc",

"isLive": true,

"targetlLatency": 2000,

"role": "video",

"render G oup": 1,

"tenmplate": [0, 2002, [0, O], [1, O], 1759924158381, 2002],
"codec":"av01. 0. 08M 10. 0. 110. 09",
"wi dt h": 1920,

"hei ght": 1080,

"franmerate": 30,

"bitrate": 1500000

"name": "audi 0",

"namespace": "conference. exanpl e. conif conferencel23/alice",
"packagi ng": "loc",

"isLive": true,

"target Latency": 2000,

"role": "audi 0",

"render Goup": 1,

"tenplate": [0, 2002, [0, O], [1, O], 1759924158381, 2002],
"codec": "opus",
"sanpl er at e": 48000,
"channel Config":"2",
"bitrate": 32000

Note that different tracks MAY have different tenpl ate
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5.6.11. Video track with enbedded captions and SCTE-35 events
Thi s exanpl e shows a |ive broadcast with CEA-608 cl osed captions

enbedded in the video track and a separate SCTE-35 event tineline for
ad insertion.
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{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "video",
"packagi ng": "loc",
"isLive": true,
"targetLatency": 4000,
"role": "video",
"render Goup": 1,
"codec": "avcl. 4d401f",
"width": 1920,
"hei ght": 1080,
"framerate": 30
"bitrate": 5000000,
"accessibility": [

"schene": "urn:scte:dash: cc:cea-608:2015",
"val ue": "CCl=eng; CC3=spa"
}
]

"name": "audi 0",
"packagi ng": "l oc",
"isLive": true,
"target Latency": 4000,
"role": "audi 0",
"render Goup": 1,
"codec": "opus",
"sanpl erate": 48000,
"channel Config": "2",
"bitrate": 128000

"nanme": "scte35",

"packagi ng": "eventtinmeline",

"event Type": "urn:scte:scte35:2013: bi n",
"m meType": "application/json",
"isLive": true,

"role": "eventtineline",

"depends": ["video"]
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5.6.12. Video track with CEA-708 captions

Thi s exanpl e shows a |ive broadcast with CEA-708 cl osed captions
enbedded in the video track, denonstrating nultiple caption services.

{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "video",
"packagi ng": "loc",
"isLive": true,
"targetLatency": 4000,
"role": "video",
"render G oup": 1,
"codec": "hevl.1.6.L93.B0",
"width": 1920,
"hei ght": 1080,
"franerate": 30,
"bitrate": 4000000,
"accessibility": [

"schenme": "urn:scte:dash: cc: cea-708: 2015",
"val ue": "1=l ang: eng; 2=I ang: spa; 3=l ang: fra"
}
]

"nanme": "audi 0",
"packagi ng": "loc",
"isLive": true,
"targetLatency": 4000,
"role": "audi 0",
"render Group": 1,
"codec": "np4a.40.2",
"sanpl erate": 48000,
"channel Config": "2",
"bitrate": 128000

}
]
}

5.6.13. Termnating a |ive broadcast

Thi s exanpl e shows a catalog for a nedia producer termnating a
previously live broadcast containing a video and an audi o track.
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{
"version": "1",
"generatedAt": 1746104606044,
"i sConpl ete": true,
"tracks": []

}

5.6.14. Variable Substitution for personalized delivery
Thi s exanpl e shows a catal og using variable substitution to enable
personal i zed advertising and reporting while naintaining
cacheability. Gven a catal og request URl of:
moqt : // rel ay. exanpl e. coni sport s/ cat al og?a=1#t oken=1234& d=bob&event =xyz

The fragment paraneters (token, id, event) are available for variable
substitution. The follow ng catal og tenpl ate:

{
"version": "1",
"tracks": [
{
"name": "video",
"packagi ng": "loc",
"isLive": true,
"role": "video",
"render G oup": 1
H
{
"nanme": "cntdv2- % d% ,
"namespace": "adverti sing-decisions/live-sports/%vent %,
"packagi ng": "eventtinmeline",
"event Type": "com exanple.iab.vast",
"c4m': "% oken%
}
]
}

Wyul d be resol ved by the subscriber as:
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{
"version": "1",
"tracks": [
{
“nane": "video",
"packagi ng": "loc",
"isLive": true,
"role": "video",
"render G oup": 1
H
{
"name": "cntdv2-bob",
"namespace": "advertising-decisions/live-sports/xyz",
"packagi ng": "eventtinmeline",
"event Type": "com exanple.iab.vast",
"cdm': "1234"
}
]
}

5.6.15. Tinme-aligned Audio/Video Tracks with Authorization

Thi s exanpl e shows a catalog for a nedia producer requiring

aut horization for premiumcontent. The premi um 4K track uses CAT
aut hori zation with a token resolved via variable substitution from
%at -t oken% The standard 720p track uses Privacy Pass with a token
resol ved from %p-token% Token presentation timng is determ ned by
the aut horization scheme specification.

{

"version": "1",

"generatedAt": 1746104606044,

"tracks": [

{

"nanme": "pren um 4k-vi deo",
"namespace": "stream ng. exanpl e.com live/sports",
"packagi ng": "loc",

"isLive": true,
"targetLatency": 2000,
"role": "video",
"render Goup": 1,
"codec": "av01.0.12M 10.0. 110. 09",
"wi dt h": 3840,
"hei ght": 2160,
"franerate": 60,
"bitrate": 15000000,
"aut hl nfo": {

"cat": "O9%at-token%
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"nanme": "standard-720p-vi deo",
"nanmespace": "stream ng. exanpl e.com |ive/sports",
"packagi ng": "loc",
"isLive": true,
"targetLatency": 2000,
"role": "video",
"render G oup": 2,
"codec": "av01.0.05M 10. 0. 110. 09",
"wi dth": 1280,
"hei ght": 720,
"framerate": 30,
"bitrate": 2500000,
"aut hl nfo": {
"privacy-pass": "%p-token%
}

"nanme": "audio",
"nanmespace": "stream ng. exanpl e.com |ive/sports"”,
"packagi ng": "loc",
"isLive": true,
"targetLatency": 2000,
"role": "audio",
"render G oup": 1,
"codec": "opus",
"sanpl erate": 48000,
"channel Config": "2",
"bitrate": 128000
}
]
}

5.6.16. Publish tracks for logs and netrics

Thi s exanpl e shows a catal og that includes publish tracks for client-
side logging and netrics collection. The subscriber can publish QE
data and | ogs back to the delivery systemusing these track
definitions. The namespace and track nane fornats follow the
conventions defined in [MOQLOF and [ MOQVETRI CS] .
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{
"version": "1",
"generatedAt": 1746104606044,
"tracks": [
{
"nanme": "video",
"namespace": "broadcast. exanple.comlive/streaml",
"packagi ng": "l oc",
"isLive": true,
"target Latency": 2000,
"role": "video",
"render Goup": 1,
"codec": "av01.0.08M 10.0.110. 09",
"wi dth": 1920,
"hei ght": 1080,
"framerate": 30,
"bitrate": 1500000
b
{
"nanme": "audio",
"namespace": "broadcast.exanple.comlive/streaml”,
"packagi ng": "loc",
"isLive": true,
"targetlLatency": 2000,
"role": "audio",
"render G oup": 1,
"codec": "opus",
"sanpl erate": 48000,
"channel Config": "2",
"bitrate": 32000
}
1,
"publishTracks": [
{
"nanmespace": "noq://metrics.noq. arpa/ vl/ % esourcel d% ,
"name": "4",
"packagi ng": "nognetrics",
"role": "metrics",
"token": "eyJhbGci G JI Uzl 1N | sl nR5cCl 61 kpXvCJ9. . ."
¥
{
"namespace": "noqg://nmog-sysl og. arpal/l ogs-vl/ % esourcel d% ,
"name": "6",
"packagi ng": "noql og",
"role": "log",
"connectionUi": "noqt://|ogs. exanpl e. com 4443",
"token": "eyJhbGci O JI Uzl INi | sl nR5¢cCl 61 kpXVCJ9. . ."
}
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]
}

In this exanpl e:

* The metrics track uses the nanespace fornat defined in
[ MOQVETRI CS] with % esourcel d% as a pl acehol der for the
subscri ber’s uni que resource identifier. The track name "4"
i ndi cates Warning | evel granularity.

* The | og track uses the nanmespace format defined in [MOQLOG with
% esourcel d% as a placeholder. The track nanme "6" indicates
Informational level priority. This track establishes a separate
connection to | ogs. exanpl e. com

* Both tracks include authentication tokens for publishing
aut hori zati on.

* The subscriber MIST replace % esourceld% with their actual
resource identifier as defined in the respective specifications.

6. Media transm ssion

The MOQT Groups and MOQT Objects need to be mapped to MOQT Streans.
Irrespective of the Section 4 in place, each MOQT Object MJIST be
mapped to a new MOQT Stream

6.1. G oup nunbering

Goup IDs for a track MJST be uni que and MJST increase nonotonically.
Wthin a continuous publishing session, each subsequent Goup ID
SHOULD i ncrease by 1.

When a publisher restarts (e.g., after connectivity |oss or encoder
restart), it MJST ensure the new starting Group IDis greater than
any previously published Goup ID for that track. One approach is to
use the current wall clock tinme in mlliseconds since the Unix epoch
as the starting Goup ID

If a publisher maintains state across a restart and knows the
previous Goup ID, it SHOULD signal the gap using the MOQT Prior
Goup | D Gap Extension header.

6.2. (Object Nunbering

oject I D MIUST be zero for the first Cbject within a Goup and then
MUST i ncrease nonotonically by one within that G oup.
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7. Media Tinmeline track

The nedia tineline track provides data about the previously published
Groups and their relationship to wallclock tinme and nedia tine.

Media tineline tracks allow players to seek to precise points behind
the live head in a live broadcast, or for random access in a VOD
asset. Media tineline tracks are optional. Miltiple nedia tineline
tracks can exi st inside a catal og.

7.1. Media Tineline track payl oad

Anedia tineline track is a JSON [JSON] docurment. This docunent MAY
be conpressed using the MSF_COWRESSI ON property (Section 12.1). The
docunent supports two formats: an explicit entry format and a
tenplate format. Publishers MAY conbine both formats in a single
docunent .

7.1.1. Explicit entry fornat

The explicit format contains an array of records. Each record
consists of an array of three required itenms, whose ordinal position
defines their type:

* The first itemholds the nmedia presentation tinestanp, expressed
as a JSON Nunber. This value MJUST match the nedia presentation
ti mestanp, expressed as the floor in integral milliseconds, of the
first nmedia sanple in the referenced bject. |nplementers who
require increased tine precision can parse the retrieved nedia
obj ect itself.

* The second item holds the MOQT Location of the entry, defined as a
tuple of the MOQT Group ID and MOQT (bject ID, and expressed as a
JSON Array of Nunbers, where the first nunber is the Goup ID and
the second nunber is the hject ID

* The third itemholds the wallclock tine at which the nedia was
encoded, defined as the nunber of milliseconds that have el apsed
since January 1, 1970 (m dnight UTC/ GMIN and expressed as a JSON
Nunber. For VOD assets, or if the wallclock tine is not known,

t he val ue SHOULD be O.

An exanple nedia tineline is shown bel ow
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[0, [0,0], 1759924158381],
[2002, [1,0], 1759924160383],
[ 4004, [2,0], 1759924162385],
[6006, [3,0], 1759924164387],
[8008, [4,0], 1759924166389]

7.2. Media Tineline Catal og requirenents

A nedia tinmeline track MJST carry a "type’ identifier in the Catal og
with a value of "nmediatineline". A nedia tineline track MIJST carry a
"depends’ attribute which contains an array of all track nanes to
which the nmedia tinmeline track applies. The mne-type of a nedia
timeline track MUST be specified as "application/json".

7.3. Media Tineline track updating

The publisher MUST publish an independent nedia tineline in the first
MOQT (bj ect of each MOQT Group of a nedia tineline track. An

i ndependent nedia tineline object MIST contain all nedia tineline
records accunul ated and accessible up to that point, allowing a
subscriber joining at any group boundary to receive the accessible
tinmeline history. The publisher MAY publish increnental updates in
the second and subsequent Cbjects within each Group. |ncrenental
updates contain only new nedia tineline records since the previous
media timeline Gbject in that G oup.

7.4. Media Tineline Tenpl ate

When the rel ati onship between nmedia tinme, MOQT Location and wall cl ock
time follows a regular, predictable pattern, a nedia tineline

tenpl ate MAY be used instead of an explicit media tinmeline track.

The tenpl ate approach is best suited for content with fixed-duration
segnents, such as VOD assets or |ive broadcasts with constant segnent
durations. For content with variable segnent durations, the explicit
media timeline track (Section 7.1) MJST be used instead.

7.4.1. Tenpl ate For mat
A nedia tineline tenplate is expressed as an inline track attribute
using the Section 5.2.15 field. The tenplate is a JSON Array
containing six mandatory values in the follow ng fixed order:

1. startMediaTime - The nmedia presentation tinmestanp of the first
entry, as defined for nedia tineline entries in Section 7.1.1.
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2. deltaMediaTinme - The constant interval between nedia presentation
ti mestanps, expressed as a JSON Nunber in milliseconds.

3. startlLocation - The MOQT Location of the first entry, as defined
for media tinmeline entries in Section 7.1.1

4. deltalLocation - The constant interval between MOQT Locati ons,
expressed as a JSON Array of two Nunbers where the first number
is the Goup ID delta and the second nunber is the Gbject ID
del ta.

5. startWallclock - The wallclock tinme of the first entry, as
defined for nedia tineline entries in Section 7.1.1. For VOD
assets, or if the wallclock tinme is not known, the value SHOULD
be 0.

6. deltawallclock - The constant interval between wallclock tines,
expressed as a JSON Nunber in mlliseconds. For VOD assets, or
if the wallclock tine is not known, the value SHOULD be O.

Al'l six values are mandatory and MJST appear in the specified order.

Clients conpute entry values using the followi ng fornmulas, where nis
the zero-based entry index:

medi aTine[n] = startMediaTime + (n * del taMedi aTi ne)

|l ocation[n] = [startLocation[0] + (n * deltalocation[O0]),
startLocation[1l] + (n * deltalLocation[1])]

wal | cl ock[n] = startWallclock + (n * deltaWall cl ock)

An exanpl e tenplate value i s shown bel ow
[0, 2002, [O, O], [1, O], 1759924158381, 2002]
This tenplate indicates that the first entry has nedia tinme Ons,
location [0,0], and wallclock time 1759924158381. Each subsequent
entry increnents nedia tinme by 2002ns, |ocation by [1,0] (next group,
same object), and wallcl ock by 2002ns.

7.4.2. Tenplate Immutability
Unlike the explicit nedia tineline track, the nmedia tinmeline tenplate
is intended to be i mutable once publishing starts. Publishers MJST

NOT change the tenplate values for a track after the first Object has
been publ i shed.
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8.

8.

8.

1.

2

Event Tineline track

The event tineline track provides a mechanismto associate ad-hoc
event netadata with the broadcast. Use-case exanples include |live
sports score data, GPS coordinates of race cars, SAP-types for nedia
segnents or active speaker notifications in web conferences.

To allow the client to bind this event nmetadata with the broadcast
content described by the nedia tinmeline track, each event record MJST
contain a reference to one of Media PTS, wallclock tinme or MOQT
Locati on.

Event tineline tracks are optional. Miltiple event tinmeline tracks
can exist inside a catalog. The type & structure of the data
contained within each event tineline track is declared in the
catalog, to facilitate client selection and parsing.

Event Tineline data fornat

An event tineline track is a JSON [JSON] docunent. This docunent MAY
be compressed using the MSF_COVPRESSI ON property (Section 12.1). The
docunent contains an array of records. Each record consists of a
JSON hj ect containing the followi ng required fields:

* An index reference, which MJIST be either "t’ for wallclock tine,
1" for Location or 'm for Media PTS. Only one of these index
val ues may be used within each record. Event timnelines SHOULD use
the sane index reference type for each record. The definitions
for wallclock time, Location and Media PTS are identical to those
defined for nmedia tineline payload Section 7.1. Wallclock tine
and nedi a PTS values are JSON Nunber, while Location value is an
Array of Nunbers, where the first itemrepresents the MOQr G oupl D
and the second itemthe MOQT Cbject ID

* A ’'data’ Object, whose structure is defined by the Section 5.2.5
val ue declared for this track in the Catal og

Event Tineline Catal og requiremnments
An event tineline track MIUST carry:
* a Section 5.2.4 attribute with a value of "eventtinmeline"

* a Section 5.2.14 attribute which contains an array of all track
nanes to which the event tineline track applies.

* a Section 5.2.19 attribute with a value of "application/json"
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* an Section 5.2.5 attribute declaring the type & structure of data
contained in the event tineline track.

8.3. Event Tineline track updating

The publisher MUST publish an independent event tineline in the first
MOQT (bj ect of each MOQT Group of an event tinmeline track. An

i ndependent event tineline object MJST contain all event tineline
records accunul ated and accessible up to that point, allowing a
subscriber joining at any group boundary to receive the accessible
event history. The publisher MAY publish increnental updates in the
second and subsequent Objects within each Group. |Increnental updates
contain only new event tineline records since the previous event
timeline hject in that G oup.

8.4. Event tineline track exanpl es
8.4.1. Event tinmeline track with wallclock tine indexing

Thi s exanpl e shows how sports scores and gane information m ght be
defined in a |live sports broadcast.

[

{
"t": 1756885678361,
"data": {
"status": "in_progress",
"period": 1,
"clock": "12:00",
"homeScore": O,
"awayScore": O,
"lastPlay": "Game Start"
}
H
{
"t": 1756885981542,
"data": {
"status": "in_progress",
"period": 1,
"clock": "09: 25",
"homeScore": 2,
"awayScore": O,
"l ast Pl ay": "Team A: #23 nmakes 2-pt junp shot”
}
}
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8.4.2. Event tineline track with MOQT Location indexing

Thi s exanpl e shows drone GPS coordi nates synched with the start of
each Group.

{

"I": [0,0],

"data": [47.1812, 8. 4592]
IE
{

"I [1,0],

"data": [47.1662, 8.5155]
}

9. Log track

Log tracks provide a mechani smfor subscribers to publish diagnostic
and operational |og data back to the delivery system This enables

QOE nonitoring, debugging, and analytics collection. Log tracks are
defined in the catalog’s publishTracks array with a packagi ng val ue

of "noql og".

9.1. Log track payl oad

The log track payload format is defined in [ MOQLOG . Each MOQT
oj ect contains a single JSON-formatted log entry. The log entry
structure includes optional fields such as severity, tinestanp,
host name, application name, process ID, nessage ID, and the | og
message itself. Additional structured data fields support
distributed tracing integration with Tracel D, Spanl D, and

I nstrument ati onScope aligned with CpenTel enetry specifications.

I mpl enent ati ons MJST fol |l ow the object payload format specified in

Section 4 of [MOQLQOG .

9.2. Log track nanmespace and name
TODO. Finalize on track nam ng
Log tracks MJST use the nanespace and track nanme fornat defined in
Section 3 of [MOQLOF. The Track Nanespace consists of the tuples:
(rmogq: // nog- sysl og. arpal/l ogs-vl1/), (resourcel D) where resourcelDis a
uni que identifier for the publishing resource.
The Track Name is a single byte containing the log priority level in

binary. Priority levels range fromO (Emergency) to 7 (Debug),
follow ng syslog severity conventions.

Law & Nandakunar Expi res 4 Decenber 2026 [ Page 56]



I nternet-Draft MOQT Stream ng For mat June 2026

9.3. Log track Group ID and Object ID

The Goup ID represents the tinestanp at which the log entry was
captured, truncated to a 62-bit binary integer representing

m croseconds since the Unix epoch. This allows log entries to be
naturally ordered by tine within the MOQr object nodel.

The Object IDis set to zero for a log entry unless multiple | og
messages occur within the sane mcrosecond, in which case the Object
IDincrenments to distinguish between nessages captured at the sane
ti mest anp.

9.4. Log track catal og requirenents

10.

10.

A log track MJST be declared in the publishTracks array of the
catal og with:

* a Section 5.2.4 attribute with a value of "nogl og".

* a Section 5.2.6 attribute with a value of "log".
A log track MAY incl ude:

* a Section 5.2.36 attribute if logs should be published to a
di fferent endpoint.

* a Section 5.2.37 attribute for publish authorization.
Metrics track

Metrics tracks provide a mechani smfor subscribers to publish
quantitative measurenments back to the delivery system This enables
(OE anal ytics, performance nonitoring, and operational dashboards.
Metrics tracks are defined in the catalog’s publishTracks array with
a packagi ng val ue of "noqmetrics".

1. Metrics track payl oad

The netrics track payload format is defined in [ MOQVETRICS]. The
data nodel consists of Resources (systens generating netrics
identified by ResourcelD), optional Attributes (dinensional key-val ue
pairs), and Metrics (naned neasurenments with tineseries val ues).

[ MOQVETRI CS] defines two nmetric value types - Gauge and Counter.
Bot h val ue types support either 64-bit floating point or integer
representation. |Inplenentations MJUST foll ow the object payl oad
format specified in Section 3 of [ MOQVETRICS].
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10.

10.

10.

2. Metrics track nanespace and name
TODO. Finalize the track nam ng.

Metrics tracks MUST use the nanespace and track name fornmat defined
in Section 3 of [MOQVETRICS]. The Track Nanmespace consists of the
tuples: (moqg://metrics.nog.arpal/vl/), (resourcel D) where resourcelD is
a unique identifier for the publishing resource.

The Track Name identifies the granularity level for the netrics being
publ i shed, specified as a single tuple (<granularity-Ilevel>) where
granularity-level is a value fromO0O (Energency) to 7 (Debug). Higher
priority levels (lower nunbers) indicate nore critical netrics that
shoul d al ways be reported.
3. Metrics track Goup ID and bject ID
The Group ID represents the capture tine as the nunmber of
m | 1iseconds since January 1, 1970 (Unix epoch). This allows netrics
to be naturally grouped and ordered by their capture tinestanp within
the MOQT object nodel.
Wthin each Group, Ohject IDs are assigned as follows:
* *(hject IDO*: Contains the capture tinmestanp as Uni x epoch tine
i n nanoseconds, along with any optional attributes for the netrics
in this group.

* *Ohject ID 1 and above*: Each subsequent Object contains an
i ndividual netric as a nane-val ue pair.

This structure allows a single capture event to include nultiple
metrics while maintaining efficient MOQT caching and distribution.

4. Metrics track catal og requirenents

A rmetrics track MUST be declared in the publishTracks array of the
catalog with:

* a Section 5.2.4 attribute with a value of "noqmetrics".
* a Section 5.2.6 attribute with a value of "netrics".
A nmetrics track MAY incl ude:

* a Section 5.2.36 attribute if metrics should be published to a
di fferent endpoint.
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10.

11.

11.
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* a Section 5.2.37 attribute for publish authorization
5. Well-known event tineline types

Event tinelines can carry various types of broadcast netadata
synchroni zed with nedia content. The "MSF Event Tineline Types"
registry (Section 14.2) maintains a list of well-known event types.
Publ i shers SHOULD use registered types when applicable to ensure
interoperability.

Event tinelines can carry data types including but not Iimted to:

* Ad insertion signaling (e.g., SCTE-35 splice points) - see
[ SCTE35- MSF]

* Qut-of-band tined-text cues (WebVTT, | MSCl) - see [ WbVTT- MSF] and

[ 1 MSCL- MSF]

* Sports scores and gane state
* @PS coordinates and tel enetry
* Active speaker notifications
* Custom application-specific nmetadata
The packagi ng format and data structure for each event type is
defined by the specification referenced in the registry. Custom
event types not in the registry SHOULD use Reverse Donai n Nane
Notation (e.g., "com exanple.meventtype") to avoid nam ng
col l'i si ons.

Wor kf | ow
1. URL construction and interpretation
An MSF URL identifies a MOQT session and an optional sub-resource
within that session. It inherits the MOQT URI schene defined in
[ MoQTransport] and extends it to add a fragment definition, which

defines the type, the nanespace and nane of the track along with
optional key-value attributes.



I nternet-Draft MOQT Stream ng For mat June 2026

MSF URI Definition

The following rules are inported from RFC 3986
aut hority (Section 3.2)
pat h-abenpty (Section 3.3)
query (Section 3.4)

’
’
3
3
’

mef-uri = "noqt://" authority path-abenpty [ "?" query ] "#" nsf-fragnent

The MOQT specification carries the normative definition of these
conponents, along with processing instructions. They are repeated
here for clarity. |In the event of any conflict, the definition in
[ MoQTransport] is authoritative.

* Scheme: This case-insensitive schene defines the underlying
transport. The client may use either a WebTransport or native
QUI C connection. A npbqt URI can be converted to an https URl by
replacing the schenme, so the path-abenpty and query conponents use
the same syntax as https URls.

* Authority: Required. Contains the host and optional port
(defaulting to 443). This information is used by the client to
establish the transport session

* Path: Optional. |If present, it provides server-specific
configuration or routing information used during connection
initialization.

* Query: Optional. Contains key-value paraneters separated by & |If
the query is absent, the ? separator MJUST be omtted. Query
argunments are intended for the server and SHOULD be ignored by the
client.

This specification registers a fragnent type of "nmsf" in the "MOQT
URI Fragnent Types" registry established by [ MoQIransport] (see
Section 14). This type is required for any URL defining an NMSF
resource. The value of this type is the nsf-fragnent-val ue.

The nsf-fragnment is defined by the foll ow ng ABNF:
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; MBF Fragnent Definition

; The following rules are inported from RFC 3986
; pchar (Section 3.3)

; unreserved (Section 2.3)

; pct-encoded (Section 2.1)

; sub-del i ns (Section 2.2)

msf - f ragment = "msf:

msf - f ragment - val ue

nef -fragnment-value = track-identifier [ "&" paraneter-list ]

track-identifier 1*( pchar-no-anmp / "/" )
; MSF nanespace- nanme string
; MUST NOT contain '& or '7?

i '? MJST be percent-encoded as %BF within this conmponent

paraneter *( "&" paraneter )

paraneter-|ist

par anmet er = param nane "=" paramval ue
par am name = 1*( pchar-no-amp / "/" )
par am val ue = *( pchar-no-anp / "/" )

; Derived from RFC 3986 pchar (Section 3.3), excluding '& and '?

; pchar = unreserved / pct-encoded / sub-delins / ":" | "@

; & is excluded as it serves as the MSF fragment component delimter

; '? is excluded to avoid anbiguity with the URI query conponent delimter
pchar - no- anp = unreserved / pct-encoded / sub-delins-no-anmp / ":" /| "@

; Derived from RFC 3986 sub-delinms (Section 2.2), excluding ' & :
; Sub- del i rT.B = " ! " / " $Il / " &Il / mIon / " ( " / " ) " / "megn / " +Il / " , " / " ; " / " :Il
Sub— del i ]'TS— no_ aer = m ! m / m $Il / miI o / m ( m / m ) m / megn / m +Il / m , m / mn ; mn / mn :Il

The nsf-fragment-value identifies a specific Track. The track-
identifier MJST be formatted as an MSF nanespace-nane string (see
Section 11.1.2). The client uses this identifier to initiate a
SUBSCRI BE or FETCH command once the transport session is established.
The nanespace-nanme string MAY be foll owed by a series of key-val ue
paraneters, each separated fromthe preceding el enent by & These
key-val ue paraneters are intended for processing by the client and,
bei ng part of the fragnment, are not transferred to the server at
connection time. Certain of the fragnent key-value paraneters have a
reserved nmeani ng, as defined by Section 11.1.1
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11.1.1. Reserved fragnment paraneters

Tabl e 8 defines reserved key names for the paraneter portion of the
nef -fragnment. Keynanes are case-sensitive

| Nane | Description |
| wallclock-range | A subclip defined by a wallclock tine range

o e e e e oo oo e e e e e e e e e e e e e e e e e e e e oo +
| nediatinme-range | A subclip defined by a nedia tinme range |
o e e oo o m m e e e e e e e e e e e e e e e e e em e eaao o +
| location-range | A subclip defined by a MOQI Locati on range

o e e e e oo - et +
| c4m | A base64 encoded CAM token |
o e e e e oo oo e e e e e e e e e e e e e e e e e e e e oo +
| connection | Mandates a connection type |
o e e oo o m m e e e e e e e e e e e e e e e e e em e eaao o +

Tabl e 10

* wallclock-range - a range defined by start and end wal | cl ock
times, each expressed as nilliseconds since Unix Epoch and
separated by a "-" dash. The dash and end tine MAY be onitted to
i ndi cate an open range. The range definition is inclusive.

* mediatime-range - a range defined by start and end nedia tines,
each expressed as nmilliseconds and separated by a "-" dash. The
dash and end tinme MAY be omitted to indicate an open range. The
range definition is inclusive.

* |ocation-range - a range defined by start and end nedi a MOQT

Location separated by a "-" dash. Range definitions are
inclusive. MOQT Location is expressed as Group ID and ohject ID
separated by a "." dot. End Location nmay be omtted to indicate

an open range which continues to the end of the content. End
ohject ID may be omtted, indicating the whole end group is
included in the range. The "." dot and "-" dash separators MJST
be omtted when the second value is omtted.

* c¢4m - a base64 encoded token, as defined by [C4M.
* connection - nmandates the client to use a particul ar connection
type when connecting to the server. There are two all owed val ues

"gq" or "w". "q" indicates that a Native QU C connection MJST be
used. "wt" indicates that a WbTransport connecti on MJST be used
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If multiple ranges are specified within the same URL for the sane
paraneter, the client MJST process the union of those ranges.
Exanmpl e fragment paraneters:

* connection=q

* connecti on=wt

* wal | cl ock-range=1761759637565- 1761759836189
* wal | cl ock-range=1761751753894

* medi ati me-range=0- 13421

*  nmedi ati me-range=982

* | ocation-range=34.0-2145. 16

* | ocation-range=16.24 (open range starting at Goup ID 16 Object ID
24)

* | ocation-range=16-24 (range from Group ID 16 through to and
including all Cbjects in Goup |ID 24)

*  cdmrgghkYWknl GvzaGRy qGROe XBNndZ9hdWRAY3Vy b &ZI bW zcwZl eW2aWbuZW hd GYWQANy ZVWBI Y
11.1.2. MSF Nanespace-Nane String Encoding

To represent MQ Tupl es (which are sequences of byte strings) within

the URL fragment, MSF uses a specific encodi ng convention, which is

normatively defined by MOQT [ MoQIransport] and repeated here for

conveni ence:

* Hierarchy: Each el enent of the Namespace tuple is rendered in
order, separated by a single hyphen (-).

* Delimter: The Track Name is appended to the end, separated from
t he nanespace by a double hyphen (--).

* Character Escaping:

- Unreserved characters (a-z, A-Z 0-9, ) are represented
literally.
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11.

- Al other byte values (including hyphens and periods used as
data) MUST be percent-encoded using a period (.) foll owed by
two | owercase hexadecimal digits (e.g., a literal hyphen in a
nane becones . 2d).

Not e: This encoding ensures that the structural delimters (- and --)
remai n unambi guous.

1.

*

Exampl e MSF URLs

URL pointing at a catalog track (either WebTransport or native
QU C may be used): noqt://exanpl e.conl server/
confi g?a=1&b=2#mnsf: cust oner-1ivestream 123--cat al og

- Session: exampl e.coniserver/config?a=1&b=2

- Streaming format type: nsf

- Nanespace: (’'customer’, 'livestreani, '123")
- Track Nane: ’catal og

URL with a required raw QUI C connection pointing at a catal og
nmoqt : / / exanpl e. com rel ay- app/ r el ayl D#nsf : cust oner | D- br oadcast | D- -
cat al og&connecti on=q

URL pointing at a non-catalog track, with a required WebTransport
connecti on noqt://exanpl e.conirel ay-app/rel ayl D#nsf : cust oner | D-
br oadcast | D- - vi deo&connect i on=wt

URL pointing at a subclip: moqt://exanpl e.com rel ay-app/
rel ayl D#msf : cust oner | D- br oadcast | D- - cat al og& ocati on-range=34- 64

URL pointing at a catal og and supplying a token for the client:
(l'i nebreaks for display only) noqt://exanple.conirel ay-app/

rel ayl D#nsf : cust oner | D- br oadcast | D- -

cat al og&c4m=gghk YWknl GvVzaGry qGROe XBNndZ9hdWQRAY3VbGZI bW zcwZl eW2
aVWbuZW hd GVWQMNy ZWB1 YnJ nt mivVgMT| z NDU2 Nz gwivHZp e 3VI ZF9hd DOx Nz MMNDM

URL pointing at a catal og and supplying a token for the client
along with a separate token for the server: (linebreaks for

di splay only) noqt://exanple.conirel ay-app/

rel ayl D?t oken=HTRCI | 74GHFT@HBCV

SWs6HKKneH2Dby q6NHBI 2#msf : cust oner | D- br oadcast | D- - cat al og&c4m=ggh
kYWknl GvzaGFygGROeXBNhdZ9hdWRAY3VybGZI bW zcwZl eW/2aWbuZW hd GVWQAN
yZWsl YnJnemvgMTT z NDU2Nz gwivHZpe 3V ZF9hd DOx Nz MMVNDM
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11.

11.

11.

11.

2. Initiating a broadcast

An MSF publisher MJST publish a catal og track object before
publ i shing any nedia track objects.

3. Ending a live broadcast

After publishing a catal og and defining tracks carrying live content,
an original publisher can deliver a determnistic signal to al
subscribers that the broadcast is conplete by taking the follow ng

st eps:

* Send a SUBSCRI BE_DONE (See MOQT Sect 8.1.2) nessage for all active
tracks using status code 0x2 Track Ended.

* |f the live streamis being converted instantly to a VOD asset,
then publish an independent (non-delta) catal og update which, for
each track, sets isLive Section 5.2.7 to FALSE and adds a track
duration Section 5.2.35 field.

* |If the live streamis being term nated pernmanently w t hout
conversion to VOD, then publish an independent catal og update
whi ch signals isConplete Section 5.1.3 as TRUE and which contains
an enpty Tracks Section 5.1.4 field.

4. Authorization

MBF supports token-based authorization through pluggable

aut henti cation schenes. Both original publishers and end subscribers
can i ndependently acquire authorization tokens and present themto
relays. Relays use these tokens to authorize whether an end
subscriber is pernmitted to setup the connection, as well as to
recei ve content and/or to send content.

4.1. Discovering Authorization Requirenents

End subscribers di scover authorization requirenents by parsing the
catal og. For each track of interest, exam ne the authinfo field. |If
present, the track requires authorization and the subscriber nust
obtain appropriate credentials for one of the schenmes listed in the
field.

Oiginal publishers and end subscribers may obtain authorization
tokens frommultiple sources, including out-of-band provisioning or
as a paraneter in the connection URI. These tokens can be presented
either in the connection setup nessage (CLIENT_SETUP) or in contro
messages (SUBSCRI BE, FETCH, PUBLISH, PUBLI SH NAMESPACE) as descri bed
in Section 11.4. 3.
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4.2. Token Acquisition

Token acquisition is out of scope for this specification. Both
original publishers and end subscribers independently obtain tokens
t hrough nechani sns such as:

* Direct authentication with a distribution service
* QAuth 2.0 or Openl D Connect flows
* Qut-of-band provisioning

The token acquisition endpoint and fl ow depend on the authorization
schene and depl oynent configuration. Oiginal publishers and end
subscri bers MAY use the sanme or different authorization services
dependi ng on the depl oynent.

Tokens MAY al so be supplied as paraneters in the connection URI
When a connection URI contains token paraneters, the subscriber
extracts the token value and includes it in the appropriate MOQT
message. For exanpl e:

URI paraneters provide a conveni ent nechanismfor distributing pre-
aut hori zed playback Iinks. The parameter name and format are
depl oynent - speci fi c.

4.3. Presenting Authorization

Once tokens are obtained, both original publishers and end
subscribers present themto relays according to the schene
specification. Tokens MAY be presented in the SETUP nessage

(CLI ENT_SETUP or SERVER SETUP) using the AUTHORI ZATI ON TOKEN set up
paraneter, or in individual control nessages using the AUTHORI ZATI ON
TOKEN nessage paraneter.

When a token is associated with a track, it MJST be included in ALL
control messages that accept the AUTHORI ZATI ON TOKEN par amet er and
are associated with that track. For end subscribers, this includes
SUBSCRI BE, SUBSCRI BE_NAMESPACE, FETCH, and REQUEST_UPDATE messages.
For original publishers, this includes PUBLI SH and PUBLI SH NAMESPACE
messages. This requirenent applies regardl ess of whether the token
was al so provided in SETUP
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4.4. Handling Authorization Failures

VWen a relay rejects an authorization token, subscribers SHOULD
handl e the failure gracefully:

* |f a SUBSCRIBE or FETCH request is rejected due to invalid or
expi red authorization, the subscriber MAY attenpt to obtain a
fresh token and retry the request.

* |f atoken is rejected due to insufficient scope, the subscriber
SHOULD NOT retry with the sane token

* For interactive applications, subscribers MAY pronpt users to re-
aut henti cate when aut horization fails.

* Subscribers SHOULD i npl enent exponenti al backoff when retrying
failed authorization attenpts to avoid overwhel ming the relay or
t oken i ssuer.

The specific error codes and retry semantics are defined by the
aut hori zati on schenme specifications. See [PrivacyPassAuth] for
Privacy Pass error handling and [C4M for CAT error handling

MSF Properties

MSF defines MOQT Track Properties and Cbject Properties (see

[ MoQTransport]) to signal netadata about MSF tracks and objects.
These properties are carried in MOQT control nessages and object
headers, allowi ng endpoints to |earn track and object characteristics
bef ore processi ng payl oad dat a.

1. Conpression Signaling

MSF provides two nmutual |y exclusive nechanisns to signal conpression
of track payl oads, including catal ogs (Section 5), nedia tineline
tracks (Section 7), and event tinmeline tracks (Section 8).
Publ i shers MJUST use one of the follow ng approaches:

* *Track Property* (Section 12.1.1): Signals that ALL objects in the
track are conpressed using the specified algorithm

* *(Object Property* (Section 12.1.2): Signals conpression on
i ndi vi dual objects, allowing a nixture of conpressed and
unconpressed objects within the same track
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A publisher MJUST NOT use both mechani sms on the sane track. |If the
track property is set, then every object in the track is compressed
and the object property MJIST NOT be present. |If conpression varies
bet ween objects, then the track property MJUST NOT be set and the
obj ect property MJST be used on each conpressed object.

The conpression algorithmval ues used by both mechani sns are:

B ool st e et
| Value | Conpression Algorithm| Reference
=4 - —————————+d———————————+
| O | None (unconpressed) | RFC XXXX
+----- - I T R R I +
| 1 | &ZIP | [& P] |
+------- B i e F--- - - - +
Table 11

Tabl e: MSF Conpressi on Val ues

Al'l MSF inmpl enentations MJUST support both unconpressed payl oads
(value 0 or property absent) and GZI P conpressed payl oads (value 1).

12.1.1. MSF_COWPRESSI ON Track Property

The MSF_COMPRESSI ON track property signals that ALL objects in the
track are conpressed using the specified algorithm This nechani sm

i s appropriate when every object published on the track uses the sane
conpr essi on.

Publ i shers MJST incl ude the MSF_COVWPRESSI ON track property in the
PUBLI SH nessage (publisher-initiated flow) or SUBSCRI BE (K
(subscriber-initiated flow).

Subscribers MUST check for this property in the correspondi ng nessage
bef ore processing the track payl oad.

If the property is absent, and no per-object conpression is signaled,
the subscriber MJUST treat the payl oad as unconpressed. If the
property is present with a value the subscriber does not support, the
subscriber MJUST NOT attenpt to process the payl oad and SHOULD
unsubscribe fromthe track
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1.2. MSF_COWRESSI ON (bj ect Property

The MSF_COMPRESSI ON obj ect property signals that an individual object
is compressed. This nmechanismis appropriate when a track contains a
m xture of conpressed and unconpressed objects. For exanple, a
catalog track where the first object in a group (the conplete

catal og) is conpressed, but subsequent delta update objects within
the sane group are unconpressed.

Publ i shers MJST i ncl ude the MSF_COVPRESSI ON obj ect property on each
conpressed obj ect.

Subscri bers MUST check for this property on each received object

before processing its payload. |If the property is absent on an
obj ect, the subscriber MJST treat that object’s payl oad as
unconpressed. |If the property is present with a value the subscriber

does not support, the subscriber MJUST NOT attenpt to process that
obj ect .

Security Considerations
ToDo
I ANA Consi der ati ons
1. "MOQT URI Fragnent Types" registry

Thi s docunent creates a new entry in the "MOQT URI Fragment Types"
registry (see [ MoQTransport] Sect 14.3).

| Fragment Type | Description | Specification

[ e ————— e p—p—p———————————(—_—————— s pp—r U
| nsf | MOQT Streaming Format | this |
S I O S I +

Tabl e 12
2. "MSF Event Tineline Types" registry
Thi s docunent establishes the "MSF Event Tineline Types" registry.
This registry lists the event types that can be used with the
event Type field Section 5.2.5 in MSF catal ogs.

New entries in this registry are subject to Expert Review policy as
defined in [ RFC8126].

The initial contents of this registry are:
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| urn:scte:scte35:2013: bin SCTE- 35 hinary [ SCTE35- MSF]

| | splice_info_section

o e e e e e e e e oo s o e e e e oo s o +

| urn:scte:scted5:2013:xm | SCTE-35 XML | [ SCTE35- MSF] |

| | representation |

S o e e e e e oo - T +

| urn:msf:tinedtext:webvtt | WebVTT tined text | [ WebVTT- MSF]

| | cues | |

o e e e e e e e e oo s o e e e e oo s o +

| urn:mef:timedtext:inmscl | IMSCL timed text | [ MSCl- M5F]

| | cues | |

S o e e e e e oo - T +
Tabl e 13

3. MSF_COWPRESSI ON Track Property

Thi s docunent requests IANA to register the following entry in the
"Track Properties" registry established by [ MoQIransport]
(Section 14. 4):

[ ooy s e oo e el e

| Property Nane | Property 1D | Value Type | Reference

el ey e e e e

| MBF_COVPRESSI ON | TBD | varint | RFC XXXX |

I L i I I +
Tabl e 14

The MSF_COMPRESSI ON track property indicates that ALL objects on the
track are conpressed using the specified algorithm See
Section 12.1.1 for the full specification

4. NMSF_COVPRESSI ON oj ect Property

Thi s docunent requests IANA to create a new "MSF Conpression
Al gorithns" registry with the following initial val ues
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[ ool s, e e
| Value | Conpression Algorithm| Reference |
[ el el el
| O | None (unconpressed) | RFC XXXX |
+------- I I I I I ] I +
| 1 | &ZIP | [&ZIP] |
+----- - I T R R I +
Tabl e 15

Val ues 2-127 are available for registration via Standards Action.
Val ues 128 and above are reserved for private use.
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