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Abst r act

mog-lite is designed to fanout |Iive content 1->N across the internet.
It leverages QU C to prioritize inportant content, avoidi ng head- of -
i ne bl ocking while respecting encodi ng dependencies. Wile
primarily designed for nedia, the transport is payl oad agnostic and
can be proxied by relays/CDNs wit hout know edge of codecs,

contai ners, or encryption keys.

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

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

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

Status of This Meno

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

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

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

Internet-Drafts are draft documents valid for a maxi mum of six nonths
and nay 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 16 May 2026.
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The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in all

capitals, as shown here
2. Rationale

This draft is based on MdqTransport [nmoqt]. The concepts,

motivations, and term nology are very simlar and when in doubt,
refer to existing MoqTransport literature. A few things have been
renaned (ex. object -> frame) to better align with nedia term nol ogy.

| absolutely believe in the notivation and potential of Media over
QUIC. The layering is phenonenal and addresses many of the probl ens
with current live nmedia protocols. | fully support the goals of the

wor ki ng group and the | ETF process.

But it's been difficult to design such an experinental protocol via

committee. MoqTransport has becone too conplicated.

There are too many nessages, optional nodes, and hal f-baked features.

Too nany hypot heses, too nany potential use-cases, too many

dianetrically opposed opinions. This is expected (and even desired)

as conprom se gives birth to a standard

But | believe the standardization process is hindering practica
experinentation. The ideas behind MbQ can be proven now before being
cenented as an RFC. W shoul d spend nore tine building an _actual _

application and less tinme arguing about a hypothetical one.
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nmog-lite is the bare mininum needed for a real-tinme application
aimng to replace WbRTC. Every feature from MoqTransport that is
not necessary (or has not been inplenmented yet) has been renoved for
simplicity. This includes many great ideas (ex. group order) that
may be added as they are needed. This draft is the current state,
not the end state.

3. Concepts
nmog-lite consists of:

* *Session*: An established QUI C connection between a client and
server.

* *Broadcast*: A collection of Tracks froma single publisher

* *Track*: An series of G oups, each of which can be delivered and
decoded _out - of -order _.

*  *@oup*: An series of Franmes, each of which nmust be delivered and
decoded _in-order .

* *Frame*: A sized payl oad of bytes representing a single nonent in
tinme.

The application determnes howto split data into broadcast, tracks,
groups, and frames. The nmog-lite |layer provides fanout,
prioritization, and caching even for latency sensitive applications.

3.1. Session

A Session consists of a connection between a client and a server.
There is currently no P2P support within QU C so it’s out of scope
for mog-lite.

A session is established after the necessary QU C, WebTransport, and
mog- | i te handshakes have conpleted. The npqg-lite handshake is sinple
and consists of version and extension negotiati on.

Wiile nog-lite is a point-to-point protocol, it’s intended to work

end-to-end via relays. Each client establishes a session with a CDN

edge server, ideally the closest one. Any broadcasts and

subscriptions are transparently proxi ed by the CDN behind the scenes.
3.2. Broadcast

A Broadcast is a collection of Tracks froma single publisher. This
corresponds to a MoqTransport’s "track nanespace"
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A publisher may produce nultiple broadcasts, each of which is
advertised via an ANNOUNCE nessage. The subscriber uses the
ANNOUNCE_PLEASE nessage to di scover avail abl e broadcasts. These
announcenents are live and can change over tine, allow ng for dynamc
origin discovery.

A broadcast consists of any number of Tracks. The contents and
rel ati onship between these tracks is determined by the application or
via an out - of - band nechani sm

3.3. Track

A Track is a series of Goups identified by a unique nane within a
Br oadcast .

A track consists of a single active Group at any nonent, called the

"l atest group". Wen a new Group is started, the previous Goup is

cl osed and may be dropped for any reason. The duration before an

i nconpl ete group is dropped is deternined by the application and the
publ i sher/subscriber’s | atency target.

Every subscription is scoped to a single Track. A subscription wll
al ways start at the latest Goup and continues until either the
publ i sher or subscriber cancels the subscription

A subscri ber chooses the priority of each subscription, hinting to
the publisher which Track should arrive first during congestion
Thi s enabl es the nost inportant content to arrive during network
degradation while still respecting encodi ng dependenci es.

3.4. Goup
A Goup is an ordered stream of Frames within a Track.
Each group consists of an append-only list of Franes. A Goup is
served by a dedicated QU C stream which is closed on conmpl etion
reset by the publisher, or cancelled by the subscriber. This ensures
that all Frames within a Group arrive reliably and in order.
In contrast, Groups may arrive out of order due to network congestion
and prioritization. The application should be prepared to handl e
this with a jitter buffer at the group |evel

3.5. Frane

A Frane is a payload of bytes within a G oup.
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A frame is used to represent a chunk of data with a known size. A
frame should represent a single nonent in time and avoid any
buffering that would increase |atency.

There's no tinmestanp or netadata associated with a Franme, this is the
responsibility of the application

4, Fl ow

This section outlines the flow of nmessages within a nog-lite session
See the section for Messages section for the specific encoding.

4.1. Connection

mog-lite runs on top of WebTransport. WebTransport is a layer on top
of QU C and HTTP/ 3, required for web support. The APl is nearly
identical to QUC with the exception of streamIDs.

How t he WebTransport connection is authenticated is out-of-scope for
this draft.

4.2. Termnation

QUI C bidirectional streans have an i ndependent send and receive
direction. Rather than deal with hal f-open states, nog-lite conbines
both sides. |If an endpoint closes the send direction of a stream
the peer MJST al so close their send direction

nmog-lite contains many |long-lived transactions, such as subscriptions
and announcenents. These are term nated when the underlying QU C
streamis termninated.

To term nate a stream an endpoint may: - close the send direction
(STREAMwith FIN) to gracefully terminate (all nmessages are flushed).
- reset the send direction (RESET_STREAM to inmmediately term nate.

After resetting the send direction, an endpoint MAY cl ose the recv
direction (STOP_SENDING. However, it is ultimately the other peer’s
responsibility to close their send direction

4.3. Handshake
After a connection is established, the client opens a Session Stream
and sends a SESSI ON_CLI ENT nessage, to which the server replies with

a SESSI ON_SERVER nessage. The session is active until either
endpoi nt closes or resets the Session Stream
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Thi s session handshake is used to negotiate the npbg-lite version and
any extensions. See the Extension section for nore information.

5. Streans
mog-lite uses a bidirectional streamfor each transaction. |If the
streamis closed, potentially with an error, the transaction is
t er m nat ed.

5.1. Bidirectional Streans

Bi directional streanms are used for control streanms. There's a 1l-byte
STREAM TYPE at the begi nning of each stream

[ g oo fums oo puegenl b pu e o}
| ID| Stream | Creator |
==+t —-——————————————+t————————————+
| OxO0 | Session | dient |
Fomemm - . T +
| Ox1 | Announce | Subscriber |
R T R +
| Ox2 | Subscribe | Subscriber |
S - . S +
| O0x20 | SessionConpat | dient |
Fomemm - . T +

Table 1
5.1.1. Session

The Session streamis used to establish the mog-lite session,

negoti ating the version and any extensions. This streamrenmains open
for the duration of the session and its closure indicates the session
i s closed.

The client MJST open the Session Stream wite the Session Stream|D
(0x0), and wite a SESSION_CLI ENT nessage. |f the server does not
support any of the client’s versions, it MJST close the streamw th
an error code and MAY cl ose the connection. O herw se, the server
replies with a SESSI ON SERVER nessage to conpl ete the handshake.

Afterwards, both endpoints MAY send SESSI ON UPDATE nessages. This is
currently used to notify the other endpoint of a significant change
in the session bitrate.

This draft’s version is conbined with the constant Oxff0dad00. For
exanple, nog-lite-draft-04 is identified as OxffOdad04.
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5.1.2. Sessi onConpat

The Sessi onConpat stream exists to support nopg-transport draft 11-14.
This will be renmbved in a future version as nog-transport draft 15
uses ALPN i nst ead.

The client wites a CLI ENT_SETUP nessage on the Sessi onConpat stream
and receives a SERVER SETUP message i n response.

Consult the MdqTransport ([nmoqt]) draft for nore infornmation about
the encoding. Notably, each nessage contains a ul6 |length prefix
instead of a Varlnt (nmog-lite).

If a nbg-lite version is negotiated, this stream becomes a nornma
Session stream If a nog-transport version is negotiated, this
stream becones the MqTransport control stream

5.1.3. Announce

A subscri ber can open a Announce Streamto di scover broadcasts
mat chi ng a prefix.

The subscriber creates the streamw th a ANNOUNCE PLEASE nessage.

The publisher replies with an ANNOUNCE | NI T nmessage containing all
currently active broadcasts that currently match the prefix, followed
by ANNOUNCE nessages for any changes.

The ANNOUNCE | NI T nessage contains an array of all currently active
broadcast paths encoded as a suffix. Each path in ANNOUNCE INI T can
be treated as if it were an ANNOUNCE nessage with status active.

After ANNOUNCE I NI T, the publisher sends ANNOUNCE nessages for any
changes al so encoded as a suffix. Each ANNOUNCE nmessage contai ns one
of the foll owi ng statuses:

* active: a matching broadcast is avail able.

* ended: a previously active broadcast is no |onger avail able.

Each broadcast starts as ended (unless included in ANNOUNCE INIT) and
MUST al ternate between active and ended. The subscriber MJST reset
the streamif it receives a duplicate status, such as two active

statuses in a row or an ended wi thout active. Wen the streamis
cl osed, the subscriber MJUST assune that all broadcasts are now ended.
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Path prefix matching and equality is done on a byte-by-byte basis.
There MAY be multiple Announce Streams, potentially containing
overl apping prefixes, that get their own ANNOUNCE IN T and ANNOUNCE
nmessages.

5.1.4. Subscribe
A subscri ber opens Subscribe Streans to request a Track.
The subscriber MJST start a Subscribe Streamw th a SUBSCRI BE nessage
foll owed by any nunber of SUBSCRI BE UPDATE nessages. The publisher
MUST reply with an SUBSCRI BE_OK nessage.

The publisher SHOULD cl ose the stream after the track has ended.
Ei t her endpoi nt MAY reset/cancel the streamat any tine.

5.2. Unidirectional Streans

Unidirectional streams are used for data transn ssion.

[ Rty et s ety

| ID]| Stream| Creator |

=4 ————————+t———————————+

| OXO | Goup | Publisher |

+----- I I +
Table 2

5.2.1. Goup
A publisher creates Group Streans in response to a Subscribe Stream
A Goup Stream MUST start with a GROUP nessage and MAY be fol |l owed by
any nunber of FRAME nmessages. A Group MAY contain zero FRAVE
nmessages, potentially indicating a gap in the track. A franme MY
contain an enpty payl oad, potentially indicating a gap in the group.
Both the publisher and subscriber MAY reset the streamat any time.
This is not a fatal error and the session remains active. The
subscri ber MAY cache the error and potentially retry later.

6. Encoding

This section covers the encodi ng of each message.
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6.

6.

6.

6.

1.

2.

3.

4.

Message Length

Most nessages are prefixed with a variable-length integer indicating
the nunber of bytes in the message payload that follows. This length
field does not include the Iength of the varint length itself.

An inplenmentati on SHOULD cl ose the connection with a
PROTOCOL_VIOLATION if it receives a nessage with an unexpected

I ength. The version and extensions should be used to support new
fields, not the nessage | ength.

STREAM TYPE
Al streams start with a short header indicating the streamtype.

STREAM TYPE {
Stream Type (i)
}

The stream I D depends on if it's a bidirectional or unidirectional
stream as indicated in the Streans section. A receiver MJST cl ose
the session if it receives an unknown streamtype.

SESSI ON_CLI ENT
The client initiates the session by sending a SESSI ON_CLI ENT nessage.

SESSI ON_CLI ENT Message {
Message Length (i)
Supported Versions Count (i)
Supported Version (i)
Ext ensi on Count (i)
[
Extension ID (i)
Ext ensi on Payl oad (b)
]...
}

SESSI ON_SERVER

The server responds with the sel ected version and any extensions.
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SESSI ON_SERVER Message {
Message Length (i)
Sel ected Version (i)
Ext ensi on Count (i)
[
Extension I D (i)
Ext ensi on Payl oad (b)
]...
}

6.5. SESSI ON_UPDATE

SESSI ON_UPDATE Message {
Message Length (i)
Session Bitrate (i)

}

*Session Bitrate*: The estinmated bitrate of the QUI C connection in
bits per second. This SHOULD be sourced directly fromthe QU C
congestion controller. A value of O indicates that this information
is not avail able.

6. 6. ANNOUNCE_PLEASE

A subscri ber sends an ANNOUNCE _PLEASE message to indicate it wants to
recei ve an ANNOUNCE nessage for any broadcasts with a path that
starts with the requested prefix.

ANNOUNCE_PLEASE Message {
Message Length (i)
Broadcast Path Prefix (s),

}

*Broadcast Path Prefix*: Indicate interest for any broadcasts with a
path that starts with this prefix.

The publisher MUST respond with an ANNOUNCE | NI T nessage contai ni ng
any matching and active broadcasts, followed by ANNOUNCE messages for
any updates. Inplenentations SHOULD consi der reasonable linmts on
the nunber of matching broadcasts to prevent resource exhausti on.

6.7. ANNOUNCE INIT

A publisher sends an ANNOUNCE I NI T nmessage i mmedi ately after

recei ving an ANNOUNCE PLEASE to communi cate all currently active
broadcasts that match the requested prefix. Only the suffixes are
encoded on the wire, as the full path can be constructed by
prependi ng the requested prefix.
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This nmessage is useful to avoid race conditions, as ANNOUNCE INIT
does not trickle in I'i ke ANNOUNCE nessages. For exanple, an AP
server that wants to list the current participants could issue an
ANNOUNCE_PLEASE and i mredi ately return the ANNOUNCE I NI T response.
Wthout ANNOUNCE INIT, the APl server would have use a tiner to wait
until ANNOUNCE to guess when all ANNOUNCE nessages have been

recei ved.

ANNOUNCE_I NI T Message {
Message Length (i)
Suffix Count (i),

Broadcast Path Suffix (s),

]...
}

*Suffix Count*: The nunber of active broadcast path suffixes that
follow This can be 0. A publisher MJUST NOT include duplicate
suffixes in a single ANNOUNCE | NI T nmessage.

*Broadcast Path Suffix*: Each suffix is conbined with the broadcast
path prefix from ANNOUNCE PLEASE to formthe full broadcast path.
This includes all currently active broadcasts natching the prefix.

6. 8. ANNCUNCE

A publ i sher sends an ANNOUNCE message to advertise a change in
broadcast availability. Only the suffix is encoded on the wire, as
the full path can be constructed by prepending the requested prefix.

The status is relative to the ANNOUNCE INIT and all prior ANNOUNCE
messages conbined. A client MJUST ONLY alternate between status
val ues (fromactive to ended or vice versa).
ANNOUNCE Message {

Message Length (i)

Announce Status (i),
Broadcast Path Suffix (s),
}

*Announce Status*: A flag indicating the announce st atus.
* ended (0): A path is no | onger avail able.

* active (1): A path is now avail abl e.

*Br oadcast Path Suffix*: This is conbined with the broadcast path
prefix to formthe full broadcast path.
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6.9. SUBSCRI BE
SUBSCRI BE is sent by a subscriber to start a subscription.

SUBSCRI BE Message {
Message Length (i)
Subscribe ID (i)

Br oadcast Path (s)
Track Nanme (s)
Subscriber Priority (i)

}

*Subscribe ID*: A unique identifier chosen by the subscriber. A
Subscribe I D MUST NOT be reused within the same session, even if the
prior subscription has been cl osed.

*Subscriber Priority*: The transm ssion priority of the subscription

relative to all other active subscriptions within the session. The

publ i sher SHOULD transmit _higher_ values first during congestion.
6.10. SUBSCRI BE_UPDATE

A subscriber can nodify a subscription with a SUBSCRI BE_UPDATE
nessage.

SUBSCRI BE_UPDATE Message {
Message Length (i)
Subscriber Priority (i)
}
*Subscriber Priority*: The new subscriber priority; see SUBSCRI BE.
6.11. SUBSCRI BE_X
The SUBSCRIBE OK is sent in response to a SUBSCRI BE.
SUBSCRI BE_OK Message {
Message Length = 0
}
That’'s right, it’s an enpty nessage at the nonent.

6.12. GROUP

The GROUP message contains information about a Group, as well as a
reference to the subscription being served.
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GROUP Message {
Message Length (i)
Subscribe 1D (i)
Group Sequence (i)

*Subscribe I D*: The correspondi ng Subscribe ID. This IDis used to
di stingui sh between multiple subscriptions for the sane track.

*G oup Sequence*: The sequence nunber of the group. This SHOULD
increase by 1 for each new group.

6.13. FRAME
The FRAME message is a payload at a specific point of tine.
FRAME Message {

Message Length (i)
Payl oad (b)

*Payl oad*: An application specific payload. A generic library or
relay MJUST NOT inspect or nodify the contents unl ess otherw se
negot i at ed.
7. Appendi x A Changel og
7.1. nog-lite-02
* Added Sessi onConpat stream
* Editorial stuff.
7.2. nog-lite-01
*  Added ANNOUNCE I NI T.
* Added Message Length (i) to all messages.
8. Appendi x B: Upstream Di fferences
A qui ck conparison of nmog-lite and nog-transport-14:
* Streans instead of request |Ds.

* Pull only: No unsolicited publishing.

*  Uses HTTP for VOD i nstead of FETCH.

Curl ey Expires 16 May 2026 [ Page 14]



I nternet-Draft nmoq|

8. 1.

Curl ey

Ext ensi ons i nstead of paraneters.

Nanes use utf-8 strings instead of byte arrays.

Novenber 2025

Track Nanmespace is a string, not an array of any array of bytes.

Subscriptions start at the | atest group,
subgr oups

group/ obj ect | D gaps

obj ect properties

dat agr ans

& & & & §

paused subscriptions (forward=0)
Del et ed Messages
GCOAVWAY
MAX_SUBSCRI BE_| D
REQUESTS_BLOCKED
SUBSCRI BE_ERRCR
UNSUBSCRI BE
PUBLI SH_DONE
PUBLI SH

PUBLI SH_OK

PUBLI SH_ERROR
FETCH

FETCH_OK
FETCH_ERROR
FETCH_CANCEL

FETCH_HEADER
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*  TRACK_STATUS
*  TRACK_STATUS OK
*  TRACK_STATUS_ERROR
*  PUBLI SH_NAMESPACE
*  PUBLI SH NAMESPACE_K
*  PUBLI SH_NAMESPACE_ERROR
*  PUBLI SH_NAMESPACE_CANCEL
*  SUBSCRI BE_NAMESPACE_ (K
*  SUBSCRI BE_NAMESPACE_ERROR
*  UNSUBSCRI BE_NANMESPACE
*  OBJECT_DATAGRAM
8.2. Renaned Messages
*  SUBSCRI BE_NAMESPACE - > ANNOUNCE_PLEASE
*  SUBGROUP_HEADER -> GROUP
8.3. Deleted Fields
Sonme of these fields occur in multiple nessages.
* Request ID
* Track Alias
*  Group Order
* Filter Type
* Start G oup
* Start Obj ect
*  EndG oup

*  Expires
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* Content Exi sts
* Largest Goup ID
* Largest Object ID
* Paraneters
* Subgroup 1D
* (Cbject ID
*  (bject Status
* Extension Headers
9. Security Considerations
TODO Security
10. | ANA Consi derations
Thi s document has no | ANA acti ons.
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