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Abst r act

Thi s docunent defines a PROBE extension for MQ Transport [noqt]. A
subscri ber opens a bidirectional PROBE streamto request that the
publ i sher pad the connection up to a target bitrate. The publisher
sends padding as defined in [npbgt] Section 7.7 and periodically
responds with the measured bitrate and an el apsed timestanp, enabling
the subscriber to estimate the avail abl e bandwi dt h.

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 18 Septenber 2026.
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Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

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

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

2. Introduction
Bandwi dth estimation is essential for adaptive bitrate nedia

delivery. A subscriber needs to know the avail abl e bandwi dth in
order to select appropriate nmedia tracks and qualities.
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2.1. Application-Limted

Many MbQ applications are application-limted: the average bitrate of
the nedia is |l ess than the avail abl e bandwi dth. Mbst congestion
control algorithms only grow the congestion wi ndow or bandwi dth
estimate when fully utilized. This nmeans the avail able bandwidth is
of ten underesti mated, and the subscriber has no way to know if it can
safely switch to a higher quality track.

This is particularly problematic for adaptive bitrate (ABR)

algorithms. A viewer nay get stuck at a low quality rendition

i ndefinitely because the congestion wi ndow never grows to reflect the
true link capacity. |If the viewer does attenpt to switch to a higher
rendition without first probing, they risk buffering — either because
the congestion wi ndow has not been warmed up to support the higher
bitrate, or because the network genuinely cannot sustain it. Wthout
probi ng, the subscriber cannot distinguish between these two cases.

[mogt] Section 3.7.2 suggests subscribing to additional tracks at |ow
priority or sending padding to fill the congestion w ndow during
probing intervals. However, this is difficult in practice because

t he subscri ber does not know when probing is needed or by how nuch.
The congestion wi ndow and bandwi dth estinmate are internal to the
sender’s congestion controller and are not exposed to the
application, let alone the renote peer. The subscriber cannot

di stingui sh between "the network has nore capacity" and "the
congestion controller is already fully utilizing the |ink".

2.2. Hop-by-Hop

MoQ i s designed to work end-to-end via relays. Each hop may have
different network conditions, so bandwi dth estinmation nust be
performed per-hop rather than end-to-end. A subscriber needs to know
the capacity of its imredi ate connection, not the capacity of the
origin.

Using a wire-level extension ensures that PROBE neasurenents are
scoped to a single hop. A relay term nates the PROBE stream and does
not forward it upstream avoiding incorrect neasurenents that reflect
intermediate |ink capacity.
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2.3. This Extension

[mogt] defines padding streans and datagranms (Section 7.7) for

probi ng, but does not define a signaling nmechanismfor a subscriber
to request padding or for a publisher to report neasurenents. This
extension fills that gap: the subscriber opens a PROBE streamto
request that the publisher pad the connection to a target bitrate
usi ng [noqt] padding. The publisher responds with periodic

measur enents, allow ng the subscriber to adjust its subscriptions
accordingly.

3. Setup Negotiation

The PROBE extension is negotiated during the SETUP exchange as
defined in [noqt] Section 9. 4.

Bot h endpoints indicate support by including the follow ng Setup
Opt i on:

PROBE Setup Option {
Option Key (vi64) = TBD1
Option Value Length (vi64) =0
}
I f both endpoints include this option, the PROBE extension is
avail abl e for the session. |If a peer receives a PROBE stream w t hout

havi ng negotiated the extension, it MJST close the session with a
PROTOCCOL_VI OLATI ON

4. PROBE Stream
The PROBE extension uses a new bidirectional streamtype.
STREAM TYPE = TBD2

The streamtype is sent at the beginning of the stream encoded as a
vari abl e-1 ength integer, consistent with [noqt] streamtype fram ng.

A subscriber (stream opener) sends PROBE_REQUEST nmessages on the
stream The publisher (responder) sends PROBE_RESPONSE nessages on
the stream Either endpoint MAY close or reset the streamat any
tinme.

4.1. PROBE_REQUEST

A subscriber sends a PROBE REQUEST to indicate the target the
publ i sher should attenpt to reach
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PROBE_REQUEST {
Message Length (vi64)
Target Bitrate (vi64)
}

*Target Bitrate*: The desired bitrate in kilobits per second. The
publ i sher SHOULD send padding as defined in [noqt] Section 7.7 to
attenpt to reach this rate. A value of 0 indicates no padding is
needed; the publisher SHOULD only send media data but MJST conti nue
sendi ng PROBE_RESPONSE nessages. This is useful for passively
monitoring the current bitrate w thout actively probing for nore
bandwi dth. Either endpoint MAY close or reset the streamto stop
recei ving updates entirely.

The subscriber MAY send nmultipl e PROBE_REQUEST nessages on the same
stream Each new PROBE _REQUEST supersedes the previous one. The
publ i sher MJUST use the nobst recently received target.

4.2. PROBE_RESPONSE

The publisher periodically sends PROBE_RESPONSE nessages contai ni ng
the neasured bitrate and the el apsed tine since the |ast response.

PROBE_RESPONSE {
Message Length (vi64)
Measured Bitrate (vi64)
El apsed (vi 64)

*Measured Bitrate*: The estimated bitrate in kilobits per second.
How this value is conputed is inplenmentation-defined and depends on
the congestion controller. Pacing-based algorithms (e.g. BBR) can
report the current pacing rate directly, while w ndow based
algorithms (e.g. CUBIC, Reno) nay want to snpoth the estimate since
the sending rate is inherently bursty. This includes nedia, padding,
and any ot her data sent by the publisher

*El apsed*: The number of milliseconds since the previous
PROBE_RESPONSE on this stream For the first PROBE RESPONSE, this is
the nunber of mlliseconds since the correspondi ng PROBE REQUEST was
received. This allows the subscriber to assess the freshness of the
measur enent and detect stal e updates caused by network del ays.

The publisher SHOULD send PROBE_RESPONSE nmessages at regul ar

intervals while probing is active. The interval is inplementation-
defined but a value between 100nms and 1000nms i s RECOMVENDED.
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Paddi ng

The publisher SHOULD send paddi ng using the mechani snms defined in
[mogt] Section 7.7 (padding streanms and/or paddi ng dat agrans).

The publisher MUST NOT exceed the target with padding alone. |If
media traffic already nmeets or exceeds the target, no additiona
paddi ng i s necessary.

The publisher MJST respect the QU C congestion controller. Padding
that woul d cause the congestion wi ndow to be exceeded MJST NOT be
sent. The goal is to fill unused capacity, not to cause congestion

Security Considerations

A malicious subscriber could request an excessively high target to
wast e publisher resources or cause network congestion

I mpl ement ati ons SHOULD enforce reasonable linits on the target and
MAY ignore or cap requests that exceed these linits.

A publisher SHOULD rate-limt the amount of padding it sends to avoid
bei ng used as an anplification vector

A publisher MAY rate-limt or ignore frequent PROBE REQUEST nessages
to prevent flooding or oscillation. |nplenentations SHOULD enforce a
m ni mum i nter-request interval for PROBE REQUESTs from a given
subscri ber.

I ANA Consi derations
Thi s docunent requests the followi ng registrations:

1. MOQT Setup Option Type

Thi s docunent registers the following entry in the "MQ Setup Option
Types" registry:

[ oo ool oo e oo oo 1}
| Value | Name | Reference |
Sl el ety
| TBDL | PROBE | This Docunent |
+------- +------- I I T +

Table 1
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7.2. MOQT Stream Type

Thi s docunent registers the following entry in the "MQ Stream Types”

registry:
B el e e e
| Value | Nane | Reference |
[ oo ool oo e oo oo 1}
| TBD2 | PROBE | This Document |
+------- +------- i I +
Tabl e 2
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