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Abst r act

Thi s docunent defines an extension to Media over QU C Transport
(MOQT) that enabl es QPACK conpression for control messages. By

| everagi ng QPACK s dynanic table, this extension significantly
reduces the overhead of repeated val ues such as track names and
aut hori zati on tokens, inproving efficiency for sessions with many
subscriptions or frequent redundant val ues.

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://afrind.github.io/draft-frindell-nog-nogpack/draft-frindell -
nmog- nogpack. htm .  Status information for this docunent may be found
at https://datatracker.ietf.org/doc/draft-frindell-npqg-nogpack/.

Di scussi on of this docunent takes place on the Media Over QU C
Working Goup mailing list (nmailto:mg@etf.org), which is archived
at https://milarchive.ietf.org/arch/browse/noq/. Subscribe at
https://ww. ietf.org/ mailman/listinfo/nmog/.

Source for this draft and an issue tracker can be found at
https://github. com afrind/draft-frindell-nog-nogpack.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute
wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1. Introduction

Medi a over QUIC Transport (MOQT) [MOQT] control nessage fields and
paraneters can contain large values that are repeated across many
messages within a session. The base MOQI specification transmts
this information in full each tine it appears, which can result in
significant overhead.

Thi s docunent defines an extension that uses QPACK [ QPACK] to
conmpress MOQT nessage paraneters. QPACK provides:

* Dynamc table for referencing previously transmtted val ues
* Static table with pre-defined conmon val ues
* Stream bl ocking semantics suitable for QU C

By treating MOQT paraneters as QPACK field lines, this extension
enabl es efficient conpression of repeated val ues whil e naintaining
conmpatibility with QPACK s existing infrastructure.

1.1. Motivation

Consi der a session where a client sends 100 SUBSCRI BE nessages, each
carrying the sanme 500-byte authorization token. Wthout conpression,
this results in 50,000 bytes of token data. Wth QPACK conpressi on,
the token is transnmitted once and subsequent references require only
a few bytes, reducing total overhead to approximately 600 bytes.

2. Conventions and Definitions

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

The terns "endpoint", "session", "publisher", and "subscriber" are

defined in [ MOQT].
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3. Extension Negotiation

This extension is negotiated during MOQT session establishnent using
Setup Options. CLIENT_SETUP and SERVER SETUP nessages al ways use
standard MOQT encodi ng and are never MOQPACK conpressed.

3.1.  MOQT_QPACK_MAX_TABLE_CAPACI TY

The MOQT_QPACK_MAX TABLE CAPACI TY setup option (Option Type 0x10)
specifies the maxi numsize in bytes of the QPACK dynam c table the
endpoint is willing to maintain for decoding. This corresponds to
SETTI NGS_QPACK_MAX_TABLE_CAPACI TY in HTTP/ 3.

The value is encoded as a variable-length integer. The default value
is 0.

QPACK conpression i s enabl ed when both endpoints send this paraneter
with a value greater than 0. |If either endpoint omts this paraneter
or sends a value of 0, QPACK conpressi on MJST NOT be used and control
messages use the standard MOQT format.

3.2. MOQI_QPACK_BLOCKED_STREAMS
The MOQT_QPACK_BLOCKED STREAMS setup option (Option Type 0x11)
speci fies the nmaxi num nunber of streans that can be bl ocked waiting

for dynam c table updates. This corresponds to
SETTI NGS_QPACK_BLOCKED_STREAMS in HTTP/ 3.

The value is encoded as a variable-length integer. The default val ue

is 0, which prevents any stream from bei ng bl ocked. When set to O,

encoders MUST NOT reference dynamic table entries that have not been

acknow edged.

This option is only meani ngful when QPACK conpression is enabl ed.
3.3. MOQT_QPACK | NDEX_SETUP_AUTH

The MOQT_QPACK | NDEX_SETUP_AUTH setup option (Option Type 0x12)

control s whet her AUTHORI ZATI ON TOKEN options fromthe Setup nessages

are inplicitly inserted into the dynam c table.

The value is encoded as a variable-length integer:

* 0: Do not inplicitly insert setup auth tokens (default)

* 1. Inmplicitly insert setup auth tokens
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When either endpoint omits this option or sends O, inplicit insertion
does not occur and endpoints that wish to reference auth tokens
explicitly insert themvia the encoder stream

This all ows endpoints to authenticate the connection via setup auth
tokens while still using Never-lndexed Literals for subsequent auth
token references if desired.

VWhen both endpoints send MOQT_QPACK | NDEX SETUP_AUTH wi th val ue 1,
any AUTHORI ZATI ON TOKEN options fromthe Setup nessages are
inplicitly inserted into the dynanmic table wi thout requiring encoder
streaminstructions.

Tokens fromthe Setup nessage, in the order they appeared, are
inserted into the receiver’s decoder dynanmic table (indices 0, 1, 2,

)

This allows the client to immediately reference its setup auth token
in the first SUBSCRI BE nessage using a dynam c table reference,
wi thout resending it on the encoder stream

The inplicit entries count against the MOQTr_QPACK MAX TABLE CAPACI TY
limt. |If the inplicit entries would exceed the peer’s advertised
capacity, the excess entries (in reverse order) are not inserted and
cannot be referenced.

Encoder streaminsertions after setup use indices starting after the
inmplicit entries. For exanple, if CLIENT_SETUP contained 2 auth
tokens, the first explicit insertion would be at index 2.

4. (QPACK Streans

When QPACK conpression is negotiated, each endpoint opens two
unidirectional streans for QPACK signaling.

4.1. Stream Types
Thi s extension defines two new MOQT unidirectional streamtypes:
QPACK_ENCODER _STREAM (0x1f 107a60): Carries QPACK encoder
instructions fromthe endpoint that opens the stream The format
and semantics are defined in Section 4.3.1 of [ QPACK].
QPACK_DECODER _STREAM (0x1f 107a61): Carries QPACK decoder

instructions fromthe endpoint that opens the stream The format
and semantics are defined in Section 4.4.1 of [QPACK].
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4.

4.

5.

5.

2. Streamlnitialization

Each endpoi nt MJST open exactly one QPACK encoder stream and one
QPACK decoder stream for QPACK use. These streans MJST be opened
bef ore sending any nessage with a Conpressed Bl ock.

An endpoi nt MAY open these streans immedi ately after sending its
Setup nmessage if it included MOQTr_QPACK MAX TABLE CAPACITY with a
non-zero value. |If a receiving endpoint does not enable QPACK (onits
the paraneter or sends value 0), it MAY send STOP_SENDI NG on these
streams; this is not an error and the streans SHOULD be reset.

Note that inplicitly-inserted dynanic table entries from Setup auth
tokens (see Section 3.3) do not require encoder streaminstructions.
A Compressed Bl ock MAY reference these inplicit entries even if no
encoder streaminstructions have been sent.

I f an endpoint receives a Conpressed Bl ock that references a dynamc
table entry beyond the inplicit entries before receiving any encoder
streamdata, it MJST buffer the nessage until the required encoder
instructions arrive or close the session with PROTOCOL_VI OLATION i f
buffering limts are exceeded.

3. StreamLifetine
QPACK encoder and decoder streams MJST remain open for the duration
of the MOQT session. |If either streamis closed after QPACK is

negoti ated, the endpoint MJUST close the MOQI session with
PROTOCOL_VI OLATI ON.

Conpressed Message Formats
1. MOQPACK Flag Bit
This extension uses a flag bit in the nessage type to indicate if
QPACK is used. Bit 6 (0x40) of the nessage type indicates MOQPACK
format:
* Type & 0x40 == 0: Standard MOQT format
*  Type & 0x40 == 0x40: MOQPACK f or mat
For exanple: - SUBSCRI BE standard = 0x03 - SUBSCRI BE MOQPACK = 0x43

Al MOQPACK message types listed in this docunent are reserved in the
MOQT nessage type registry and MUST NOT be used for other purposes.

Frindel | Expi res 3 Septenber 2026 [ Page 7]



I nternet-Draft nog- nogpack March 2026

When MOQPACK is negotiated, endpoints MJST accept both standard and
MOQPACK formats for all applicable nmessages. An endpoi nt MAY send
either format, but SHOULD prefer MOQPACK format to benefit from
conpr essi on.

When MOQPACK is NOT negotiated, endpoints MJUST NOT send MOQPACK
format nmessages and MJUST cl ose the session with PROTOCOL_VI OLATI ON i f
they receive one.

In MOQPACK format, Track Nanespace, Track Nane, and Paraneters are
moved into a QPACK Conpressed Bl ock. O her nessage-specific fields
i ncluding Properties remai n unchanged.

When the Conpressed Block is the last field in the nessage, it
extends to the end of the nmessage payl oad (as determ ned by the
nmessage Length field) and no explicit Conpressed Bl ock Length is
needed. When additional fields follow the Conpressed Bl ock (such as
Properties), an explicit Conpressed Block Length field is present to
delimt the bl ock.

5.2. Pseudo- Paraneter Types

The foll owi ng pseudo-paraneter types are reserved for encoding
namespace and track name fields in the Conpressed Bl ock:

[ el e s s sl st 1}
| Type | Name | Description |
[ sty el sy o}
| OxOA | TRACK NAMESPACE ELEMENT | Single el ement of |
| | | a namespace tuple |
R e L L L TR +
| OxO0B | TRACK NAMESPACE_SET | Full serialized |
| | | namespace tuple |
[ o e e e e e oo o e e oo oo oo +
| OxO0C | TRACK NAME | Track Nane |
T L T L L L TR +
Table 1

These pseudo-types use the same encodi ng as regul ar paraneters:
Literal with Static Name Reference for new val ues, or |Indexed with
Dynami c Tabl e for previously-inserted val ues.

5.2.1. TRACK NAMESPACE_SET Val ue For mat

The val ue of a TRACK NAMESPACE SET field uses the standard MOQT Track
Nanespace serialization as defined in [ MOQT]:
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TRACK_NAMESPACE_SET Val ue {
Nunber of Track Nanespace Fields (vi64),
Track Nanespace Field (..) ...

}

Track Nanmespace Field {
Track Namespace Field Length (vi64),
Track Nanmespace Field Value (..)

}

Each Track Nanespace Field Value MUST contain at |east one byte,
consistent with the requirenent in [ MOQT].

5.3. Namespace Reconstruction

A Track Nanespace, Track Nanespace Prefix or Track Nanespace Suffix
is reconstructed by assenbling consecutive TRACK NAMESPACE ELEMENT
and TRACK_NAMESPACE_SET field lines, which MUST appear first in the
Conpr essed Bl ock before TRACK NAME or any paraneters.

TRACK_NAMESPACE ELEMENT adds a single element to the namespace tuple.
TRACK _NAMESPACE _SET appends all elenents froma serialized tuple.
These can be internmi xed and appear in any conbination. For exanple:

Nanespace ("conference", "roonl", "audio"):
Option A - Al elenents:
TRACK _NAMESPACE ELEMENT: "conference"
TRACK_NAMESPACE_ELEMENT: "rooml"
TRACK_NAMESPACE_ELEMENT: "audi o"

Option B - Full set:
TRACK_NAMESPACE_SET: ("conference", "roonl", "audio")

Option C - M xed:
TRACK NAMESPACE ELEMENT: "conference"
TRACK_NAMESPACE_SET: ("roonl", "audio")

This all ows encoders to maxim ze conpression by inserting comonly-
reused el enents or partial tuples into the dynam c table.

The nessage type deternmines the semantics of the assenbl ed nanespace:

*  SUBSCRI BE, PUBLI SH, FETCH, TRACK STATUS, PUBLI SH NAMESPACE: Ful
nanespace

*  SUBSCRI BE_NAMESPACE: Nanespace prefi x
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*  NAMESPACE, NAMESPACE DONE: Nanespace suffix
5.4. Field Odering

Nanespace el enents ( TRACK NAMESPACE ELEMENT and TRACK NAMESPACE SET)
MUST appear first in the Conpressed Bl ock, followed by TRACK NAME (i f
present), followed by paranmeters in increasing order of paraneter

type.

Wthin the nanespace el enents section, entries appear in the order
they contribute to the nanmespace tuple and are not required to be in
i ncreasing order of type. TRACK NAMESPACE ELEMENT (0x0A) and
TRACK_NAMESPACE_SET (0x0B) MAY be interm xed.

Par anmet ers (excl udi ng pseudo- paraneter types) MJST appear in
i ncreasing order of their paraneter type. |f paraneters appear out
of order, the receiver MJIST close the session with
PROTOCOL_VI OLATI ON

5.5. Required Fields

When decodi ng a Conpressed Bl ock, the receiver MJST verify that all
required fields are present:

*  SUBSCRI BE, PUBLI SH, TRACK STATUS, Standal one FETCH: At | east one
nanespace el ement ( TRACK NAMESPACE ELEMENT or TRACK_NAMESPACE SET)
and TRACK _NAME

*  SUBSCRI BE_NAMESPACE, PUBLI SH NAMESPACE, NAMESPACE, NAMESPACE_DONE:
At | east one nanespace el enent

* Joining FETCH, paraneter-only messages: No required pseudo-
paranet ers

An enpty nanespace (zero elenents) is valid only if explicitly
al | oned by the nmessage senanti cs.

If arequired field is mssing, the receiver MIST cl ose the session
wi t h PROTOCOL_VI OLATI ON

5.6. MOQPACK Message Formats

5.6.1. SUBSCRI BE
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SUBSCRI BE Message ( MOQPACK) {
Type (vi 64) = 0x43,
Length (16),
Request 1D (vi64),
Track Alias (vib64),
Conpressed Block (..)

}

The Conpressed Bl ock contai ns nanespace el enents
( TRACK_NAMESPACE_ELEMENT and/ or TRACK_NAMESPACE_SET), TRACK_NAME

(0x0C), and any paraneters (AUTHORI ZATI ON_TOKEN, SUBSCRI BER PRI ORI TY,
etc.).

5.6.2. PUBLI SH

PUBLI SH Message ( MOQPACK) ({
Type (vi 64) = 0x5D,
Length (16),
Request 1D (vi64),
Track Alias (vib64),
Conpressed Bl ock Length (vi64),
Conpressed Block (..),
Properties (..)

}

The Conpressed Bl ock contai hs nanespace el enents, TRACK NAME, and any
paraneters. Properties remain outside the conpressed bl ock and use

standard MOQT encodi ng, including | MMUTABLE EXTENSI ONS whi ch are not
QPACK conpr essed.

5.6.3. FETCH
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St andal one Fetch ( MOQPACK) {
Start Location (Location),
End Location (Location),
Conpressed Block (..)

}

Joi ni ng Fetch (MOQPACK) ({
Joi ni ng Request I D (vi64),
Join Type (vi64),

Joining Start (vi64),
Conpressed Block (..)
}

FETCH Message ( MOQPACK) ({
Type (vi 64) = 0x56,
Length (16),
Request 1D (vi64),
Fetch Type (vi64),
[ St andal one (Standal one Fetch QPACK), ]
[Joining (Joining Fetch QPACK), ]
}

For Standal one Fetch, the Conpressed Bl ock contai ns nanespace

el ements, TRACK NAME, and paraneters. For Joining Fetch, the
Conpressed Bl ock contains only parameters (the track is inherited
fromthe joined subscription).

5.6.4. SUBSCRI BE_NAMESPACE

SUBSCRI BE_NAMESPACE Message ( MOQPACK) {
Type (vi 64) = 0x51,
Length (16),
Request 1D (vi64),
Subscri be Options (vi64),
Conpressed Block (..)
}

The Conpressed Bl ock contai ns nanespace prefix el ements and any
par anet ers.

5.6.5. PUBLI SH_NAMESPACE

PUBLI SH NAMESPACE Message ( MOQPACK) ({
Type (vi 64) = 0x46,
Length (16),
Request 1D (vi64),
Conpressed Block (..)
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The Conpressed Bl ock contai ns nanespace el enents and any paraneters

5.6.6. NAMESPACE

NAMESPACE Message ( MOQPACK)
Type (vi 64) = 0x48,
Length (16),
Conpressed Block (..)

}

The Conpressed Bl ock contai ns nanespace suffix elenents. This
nessage has no paraneters

5.6.7. NAMESPACE_DONE

NAVESPACE DONE Message ( MOQPACK) {
Type (vi 64) = Ox4E,
Length (16),
Conpressed Block (..)

}

The Conpressed Bl ock contains nanespace suffix elenments. This
nessage has no paraneters

5.6.8. TRACK STATUS

TRACK _STATUS uses the sanme format as SUBSCRI BE but with type 0x4D.

The Conpressed Bl ock contai ns nanespace el enents, TRACK NAME, and any
appl i cabl e paraneters

5.6.9. SUBSCRI BE_K

SUBSCRI BE_OK Message ( MOQPACK) {
Type (vi 64) = 0x44,
Length (16),
Request 1D (vi64),
Conpressed Bl ock Length (vi64),
Conpressed Block (..),
Properties (..)

}

The Conpressed Bl ock contains only paraneters. Properties renmain
out si de the Conpressed Bl ock and use standard MOQT encodi ng. The

Conpressed Bl ock Length is required because Properties consune the
remai nder of the nessage.

5.6.10. FETCH OK
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FETCH OK Message ( MOQPACK) {

Type (vi 64) = 0x58,
Length (16),
Request 1D (vi64),

Conpressed Bl ock Length (vi64),
Conpressed Block (..),
Properties (..)

}

The Conpressed Bl ock contains only paraneters. Properties remain
out si de the Conpressed Bl ock and use standard MOQT encodi ng. The
Conpressed Block Length is required because Properties consune the
remai nder of the nessage.
5.6.11. Parameter-Only Messages
The foll owi ng nessages have paraneters but no nanespace,
or trailing properties. Wen MOQPACK is negoti at ed,
MAY use MOQPACK format with the 0x40 flag bit set. The MOQPACK
format replaces the standard Paraneters field with a Conpressed Bl ock
that consunmes the remai nder of the message:

track nane,
t hese nessages

Fri ndel |

R ety e —p——" L p——p———(——————(———
| Standard Type | MOQPACK Type | Message |
B oo s sl s o1
| 0x02 | 0x42 REQUEST_UPDATE |
S I B T T R +
| 0x05 | 0x45 REQUEST_ERROR |
I i T i +
| 0x07 | 0x47 REQUEST K |
I I T I T +
| Ox1E | OX5E PUBLI SH_OK |
S I B T T R +

Table 2

Par armet er- Only Message ( MOQPACK) ({

Type (vi64) =
Length (16),
[ Message-specific fields
Conpressed Block (..)

}

<standard type> |

0x40,

1

The Conpressed Bl ock contains only paraneters (no pseudo-paraneter

types).
remai n unchanged.

Message-specific fields (Request

Expi res 3 Septenber 2026
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6

6

6

QPACK Encodi ng

Thi s extension uses QPACK' s wire encoding formats exactly as
specified in [QPACK]. The only difference is the interpretation of
static table references: instead of indexing into the HITP static
tabl e of string name-value pairs, the static table index IS the MOQT
parameter type

This all ows existing QPACK encoder/decoder inplenentations to be
reused with mnimal nodification

1. Conpressed Bl ock Format

Each Conpressed Bl ock begins with the standard QPACK encoded field
section prefix as defined in Section 4.5.1 of [QPACK]:

Conpressed Bl ock {
Required I nsert Count (8+),
Sign and Delta Base (8+),
Encoded Field Lines (..)

}

Required Insert Count: Encoded as specified in Section 4.5.1.1 of
[QPACK]. Indicates the m ninumdynanmc table state needed to
decode this block. A value of 0 nmeans the block has no dynanic
tabl e references.

Base: Encoded as a sign bit and Delta Base as specified in
Section 4.5.1.2 of [QPACK]. Used to resolve relative indices in
field Iine representations.

2. I ndexing

Dynam c table references in field lines use relative indexing as
specified in [QPACK] Section 3.2.5. A relative index of 0 refers to
the entry with absolute index equal to Base - 1. Encoders and
decoders MJST use relative indices, not absolute indices, in

Conpr essed Bl ocks.

Post - Base indexing (Section 3.2.6 of [QPACK]) MAY be used for entries
inserted after the Base. This enabl es single-pass encodi ng where the
encoder inserts entries while encoding a field section and references
t hem usi ng Post - Base i ndi ces.
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6.3. MOQT Static Table Semantics

In standard QPACK, a static table index retrieves a predefined (name,
value) pair. 1In this extension, the static table conceptually
contains entries where the "nanme" is the paraneter type integer and
there is no predefined val ue.

The static table index equals the MOQI paraneter type:

For exanple: * Static index 0x02 represents DELIVERY TIMEQUT * Static
i ndex 0x03 represents AUTHORI ZATI ON TOKEN * Static index OxO0A
represents TRACK NAMESPACE ELEMENT * Static index OxOC represents
TRACK_NAME * Static index 0x20 represents SUBSCRI BER PRI ORI TY

This means any valid MOQT paraneter type can be referenced by static
i ndex without requiring pre-registration in a table.

6.3.1. Field Line Interpretation

In QPACK field line encodings, the T bit selects between static table
(T=1) and dynamic table (T=0). Since MOQI parameter types are
integers that map directly to static table indices, the follow ng
encodi ngs are used:

Literal Field Line Wth Static Name Reference (T=1): The Nane | ndex
is the MOQT paraneter type. The Value field contains the
paraneter value. Use this to send a paraneter val ue.

I ndexed Field Line with Dynamic Table (T=0): References the dynamc
table using a relative index. The retrieved entry contains a
conmpl ete MOQT paraneter (type and val ue).

I ndexed Field Line with Post-Base |Index: References a dynamc table
entry inserted after the Base. Used for single-pass encoding.
See [ QPACK] Section 4.5. 3.

The following QPACK field |line encodings are prohibited:

Indexed Field Line with Static Table (T=1): PROH BI TED. The MOQT
static table has no predefined val ues.

Literal Field Line Wth Dynam ¢ Nanme Reference (T=0): PROHI Bl TED.
Par anmet er types are always known integers; there is no need to
reference the dynanmic table for a paraneter type.

Literal Field Line with Post-Base Nane Reference: PROH Bl TED.

Par aneter types are always known integers; there is no need to
reference the dynamic table for a paraneter type.
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Literal Field Line Wth Literal Nane: PROH BI TED. Paraneter types
are integers, never string literals.

Huf f man- encoded string literals (H=1): PROH BI TED. The CPU cost
outwei ghs the mninmal space savings for typical MOQT val ues.
Encoders MJUST set the Hbit to O for all string literals.

Recei vers MUST treat prohibited encodings as a PROTOCOL_VI OLATI ON.
6.4. Dynanic Table

Dynamic table entries store conplete MOQT paraneters (type and
value). The entry size calculation follows [QPACK] Section 3.2.1:
the size of an entry is the sumof its nanme size, value size, and 32
bytes of overhead. This extension uses a fixed name size of 4 bytes
for the paraneter type regardless of its encoded | ength.

6.4.1. Encoder Stream |Instructions

Set Dynamic Table Capacity: Sets the dynamic table capacity up to
the peer’s MOQT_QPACK MAX TABLE CAPACI TY. Encoders MAY reduce
capacity dynamcally. See [QPACK] Section 4.3.1.

Insert Wth Static Nane Reference (T=1): The Nanme Index is the MOQT
paraneter type. |Inserts a new dynamic table entry with that
paraneter type and the provi ded val ue.

Duplicate: Duplicates an existing dynamc table entry at a new
i ndex. Useful when an entry is near eviction but still frequently
referenced. See [QPACK] Section 4.3.4.

Insert Wth Dynani c Name Reference (T=0): PROH BI TED. Paraneter
types are al ways known integers.

Insert Wth Literal Nane: PROH BI TED. Paraneter types are integers,
never strings.

Recei vers MJST cl ose the session with PROTOCOL_VIOLATION if a
prohi bited encoder instruction is received.

6.4.2. Paraneter Val ue Encoding
QPACK val ues contain the raw paraneter value bytes w thout any MOQT
Il ength prefix. The QPACK value length field serves as the length for
bi nary val ues.

For binary paraneters (odd paraneter types in MOQT): The QPACK val ue
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contains the raw binary bytes. The QPACK value |length repl aces
the MOQT Length field. No length prefix is included in the val ue.

For integer parameters (even paraneter types in MOQT): The QPACK
val ue contains the varint-encoded integer. Note that this
encodi ng carries redundant |ength information: the QPACK val ue
| ength specifies the byte count, while the varint encoding is
self-delimting. |f the varint-encoded | ength does not nmatch the

QPACK val ue |l ength, the receiver MJIST cl ose the session with
PROTOCCOL_VI OLATI ON

For exanple, DELIVERY_TIMEQUT with val ue 200: ~~~ QPACK Val ue Length:
2 QPACK Val ue: 0xC8 0x01 (varint encoding of 200) ~~~

The recei ver decodes the varint and verifies it consuned exactly 2
byt es.

6.4.3. Authorization Token Encodi ng
The AUTHORI ZATI ON TOKEN par amet er val ue contains the Token structure:
Token Val ue = Token Type (vi 64) || Token Payload (..)
For exanple, a JW token (Token Type 1) is encoded as:
Literal Field Line Wth Nane Reference
Name | ndex: 0x03 (AUTHORI ZATI ON_TOKEN)
Val ue: 0x01 || "eyJhbGci G JIUzI1INiIs..."

When this token is inserted into the dynam c table, subsequent
ref erences use only a single-byte | ndexed Field Line.

6.5. Decoding

When receiving a nmessage with a Conpressed Bl ock, the receiver

1. Parses fixed nmessage fields (Request ID, Track Alias, etc.)

2. If a Conpressed Block is present: a. Wits for any referenced
dynanmic table entries to becone avail able, subject to
MOQT_QPACK_BLOCKED STREAMS linmits b. Decodes the QPACK
Conpressed Bl ock to recover nanespace el enents, track nanme, and
par amet ers

3. Processes the fully decoded nessage

I f QPACK decoding fails, the receiver MIST close the session with
MOQPACK DECOMPRESSI ON_FAI LED.
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The total size of the deconpressed nessage fields (the sum of al

par anet er val ues, nanespace el enents, and track name, excl uding
interior length fields) MJUST NOT exceed 65535 bytes. If a
deconpressed nessage exceeds this limt, the receiver MJIST close the
session with MOQPACK DECOVPRESSI ON _FAI LED.

7. Dynamnic Tabl e Managenent
7.1. Encoder Behavi or

Encoders SHOULD insert frequently-used paraneter values into the
dynanic table. Authorization tokens, Track Nanespace El ements and
Track names that will be reused across multiple nessages are prine
candi dates for insertion

Short values |like brief track nanmes ("audio", "video") MAY be sent as
literals rather than inserted, since the overhead of insertion and

i ndexed reference is sinlar to sending the literal value. Insertion
is nore beneficial for: - Long values (large auth tokens, |ong
nanespace el ements) - Values that will be reused across multiple
messages (nanespace el enents shared by many tracks, auth tokens used
for many subscriptions)

Encoders MJST respect the peer’s MOQT_QPACK MAX TABLE CAPACI TY and
MOQT_QPACK_BLOCKED _STREAMS linits when naking insertion and reference
deci si ons.

Encoders SHOULD use the QPACK duplicate instruction when a dynam c
table entry is at risk of eviction but is still frequently
ref erenced.

7.1.1. Known Recei ved Count

Encoders track the Known Received Count as specified in [ QPACK]
Section 2.1.4 to determine which entries can be referenced w t hout
bl ocki ng. Encoders MJST only reference dynamc table entries with
absol ute index | ess than the Known Received Count when the nunber of
streans that woul d be bl ocked by the reference equals
MOQT_QPACK_BLOCKED_STREAMS

7.1.2. Never-Indexed Literals

The 'N bit in Literal Field Line representations signals that a
val ue MUST NOT be indexed by internediaries. Encoders MAY set the
"N bit for sensitive values when: - The val ue should not be cached
by relays - The value has | ow entropy and is vulnerable to
conpressi on attacks
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Not e that when MOQT_QPACK | NDEX SETUP_AUTH i s enabl ed, setup auth
tokens are inplicitly inserted into the dynam c table (see

Section 3.3). Endpoints that require 'N bit semantics for auth

t okens MJUST NOT enabl e MOQT_QPACK | NDEX SETUP_AUTH and SHOULD i nst ead
send tokens as Never-Indexed Literals in each nessage.

Internediari es that re-encode MOQI nmessages MUST preserve the "N bit
semantics: values encoded with N=1 MJUST NOT be inserted into the
dynani c tabl e.

7.1.3. Avoiding Fl ow Control Deadl ocks

Witing | arge encoder instructions can cause deadl ocks if the decoder
wi t hhol ds flow control credit until the instruction is conplete. To
avoid this, encoders SHOULD NOT wite an encoder instruction unless
sufficient stream and connection flowcontrol credit is avail able for
the entire instruction. |f sufficient credit is not avail abl e,
encoders SHOULD use literal encodings instead. See [QPACK]

Section 2.1.3.

7.2. Decoder Behavi or

Decoders MJST process encoder instructions fromthe QPACK encoder
stream before processing any nessage that mght reference those
i nsertions.

Decoders MJST send Section Acknow edgnent instructions on the QPACK
decoder stream after successfully decoding a Conpressed Bl ock that
ref erences the dynamic table (Required Insert Count > 0). Conpressed
Bl ocks that contain only Literal Field Lines with Static Nane

Ref erences do not require acknow edgnent.

7.2.1. Decoder Instructions with Request |Ds

QPACK decoder instructions that reference streans

(Section Acknow edgnent, Stream Cancell ation) use Request |Ds instead
of QUC StreamIDs. This allows MOQT to operate over WebTransport
where QUIC Stream | Ds are not exposed to the application.

Section Acknow edgnent: Carries a Request ID. Acknow edges
successful decoding of a Conpressed Bl ock that referenced the
dynanic table. For streans with nultiple such Conpressed Bl ocks
(e.g., SUBSCRI BE_NAMESPACE response streamw th multipl e NAVESPACE
messages referencing the dynam c table), successive
Section Acknow edgnents for the same Request | D acknow edge
successi ve Conpressed Bl ocks in the order they were sent.
Conpressed Bl ocks with no dynam c table references are not
count ed.
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8.

8.

8.

9.

9.

Stream Cancel l ation: Carries a Request ID. Indicates the stream was
cancel | ed before the Conpressed Bl ock(s) could be decoded. The
encoder MJUST NOT count references fromthat stream when
determning eviction eligibility.

Insert Count Increnent: Unchanged from[QPACK]. Carries an
i ncrement val ue, no Request ID.

The encoder tracks how many Conpressed Bl ocks it has sent for each
Request ID. Wen it receives a Section Acknow edgnent for a Request
ID, it knows which Conpressed Bl ock was acknow edged based on the
count .

Error Handl i ng
1. MOQPACK_DECOWVPRESSI ON_FAI LED

Thi s docunent defines a new MOQI session error code:

MOQPACK _DECOVPRESSI ON_FAI LED (0xTBD): A QPACK Conpressed Bl ock coul d
not be decoded, or the deconpressed nessage exceeded
inmplementation limts. This is always a session error; the
endpoi nt MUST cl ose the MOQT sessi on.

2. QPACK Errors

QPACK decoding errors (as defined in Section 6 of [QPACK]) result in
session termnation. The specific mapping is:

| QPACK Error | MOQT Session Error |
| QPACK _DECOVPRESSI ON_FAI LED | MOQPACK DECOVPRESSI ON_FAI LED |
Fom e e e e eeaoooo oo o mm e e e eeoaoo- +
| QPACK_ENCODER_STREAM ERROR | PROTOCOL_VI OLATI ON |
e o e e +
| QPACK DECODER_STREAM ERRCR | PROTOCOL_VI OLATI ON |
o e e e e e aao - o e e e e e e e +
Tabl e 3

Security Considerations
1. Dynanic Table State

The QPACK dynami c table maintains state across nessages. An attacker
wi th knowl edge of dynam c table contents could potentially:
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9

9

10.

10.

10.

* Determine which authorization tokens have been used
* Infer subscription patterns from paraneter conpression ratios

| mpl enent ati ons SHOULD consi der these privacy inplications when
deci di ng which values to insert into the dynamc table.

Conpressi on Oracle Attacks
As with HTTP conpression, inplenenters need to take care to avoid
conpression oracle attacks where an attacker can infer secret val ues
by observing conpressed nessage sizes. Applications SHOULD NOT m x
attacker-controlled data with secret authorization tokens in the same
field section.

Resour ce Exhaustion
Endpoi nts MUST enforce the negotiated table capacity linits to
prevent resource exhaustion attacks. An endpoint that attenpts to
exceed these limts causes a session error.

I ANA Consi derations
1. Setup Option Types

Thi s docunent registers the following Setup Option Types in the "MOQI
Setup Options" registry:

| Parameter Type | Paramster Name | Specification |
Coxto | NDQT_QPACK_MAX_TABLE CAPACI Tv | Section 3 |
Vo | MOQT_GPACK_BLOCKED. STREAVS | Section 3 |
Coxiz | MOQT_ QPACK_| NDEX_SETUP_AUTH | Section 3 |
e oo oo R +

Table 4
2. Unidirectional Stream Types

Thi s docunent registers the follow ng unidirectional streamtypes in
the "MOQT Stream Types" registry:
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[ el ety ey
| Stream Type | Nane | Specification |
 Sfm e s e e e sty
| 0x1f107a60 | QPACK ENCODER STREAM | Section 4.1 |
L i I I I I I i +
| Ox1f107a61 | QPACK DECODER STREAM | Section 4.1 |
I i I T I I T +

Table 5
10. 3. Pseudo- Par aneter Types

Thi s docunent registers the foll owi ng pseudo-paraneter types in the
"MOQT Message Paraneters” registry. These types are reserved for use
in QPACK Conpressed Bl ocks and MJUST NOT appear in standard Parameters
fields.

| Paramster Type | Parameter Name | Speci fication |
Loxon | TRACK_NAVESPACE_ELENENT | Section 5.2 |
Coxos | TRAGK NAVESPACE SET | Section 5.2 |
Coxoc T B | section 5.2 |
oo oo Fom e - +

10.4. Message Types

Thi s docunent reserves the foll owi ng nessage types in the "MOQT
Message Types" registry for use as MOQPACK-format messages:
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| Message Type | Name | Specification |
[ e ———— Ll —_———————(————————————(—————— Ll p—p—p—_———— L
| 0x42 | MOQPACK REQUEST_UPDATE | Section 5.6 |
. e S I +
| 0x43 | MOQPACK SUBSCRI BE | Section 5.6 |
. T T T pe I IRy +
| 0x44 | MOQPACK SUBSCRI BE_OK | Section 5.6 |
o e e - o e e e e e e e e m o T +
| 0x45 | MOQPACK REQUEST_ERROR | Section 5.6 |
. e S I +
| 0x46 | MOQPACK PUBLI SH NAMESPACE | Section 5.6 |
. T LT I IRy +
| 0x47 | MOQPACK REQUEST_OK | Section 5.6 |
o e e - o e e e e e e e e m o T +
| 0x48 | MOQPACK NAMESPACE | Section 5.6 |
. e S I +
| Ox4D | MOQPACK TRACK STATUS | Section 5.6 |
. T T L e I IRy +
| Ox4E | MOQPACK NAMESPACE_DONE | Section 5.6 |
o e e - o e e e e e e e e m o T +
| 0x51 | MOQPACK SUBSCRI BE_NAMESPACE | Section 5.6 |
. e S I +
| Ox56 | MOQPACK FETCH | Section 5.6 |
. T T T pe I IRy +
| 0x58 | MOQPACK FETCH OK | Section 5.6 |
o e e - o e e e e e e e e m o T +
| 0x5D | MOQPACK PUBLI SH | Section 5.6 |
. e S I +
| Ox5E | MOQPACK PUBLI SH OK | Section 5.6 |
. T LT I IRy +

Table 7
10.5. Session Error Codes

Thi s docunment registers the followi ng session error code in the "MOQT
Session Error Codes" registry:

[§ sty s sty e
| Error Code | Nane | Specification |
| OxTBD | MOQPACK DECOVPRESSI ON FAILED | Section 8.1 |
Fomm e oo - o e e e e e e e e m e e o m e e e oo - +
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Exanpl e Encodi ng

Thi s appendi x provi des an exanpl e of QPACK-conpressed MOQT nessages,
demonstrating the Required Insert Count, Base, and rel ative indexing.
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Scenari o

A client sends three SUBSCRI BE nessages to the sanme track with the
same aut horization token:

* Track Nanespace: ("conference", "roomi2")

* Track Nane: "audio"

* Token Type: 1 (e.g., JW)

*  Token Val ue: "eyJhbGci QG JI Uzl INils..." (500 bytes)

The auth token was sent in CLIENT_SETUP and is inplicitly inserted at
dynanmi c tabl e absolute index 0 after QPACK negoti ation succeeds.

Fi rst SUBSCRI BE

The encoder inserts nanespace el enents on the encoder stream The
short track nane "audio" is sent as a literal rather than inserted:

Encoder Stream
Insert Wth Static Nane Reference
Name | ndex: OxO0A ( TRACK_NAMESPACE_ELEMENT)
Val ue: "conference"
Insert Wth Static Name Reference
Narme | ndex: OxO0A ( TRACK_NAMESPACE ELEMENT)
Val ue: "room4d2"

Dynamic table state after insertions:

| Absolute Index | Paraneter Type | Val ue |
[ gt —————— L —————————————————_—_ Ll p—p—_——
| O | AUTH TOKEN (inplicit) | Token Type |
| | | 1, "eyJd..." |
. o mmemeeeeeeaccaeaaaas T +
| 1 | TRACK NAMESPACE ELEMENT | "conference" |
oo o - o e e e e e e e oo oo - o e e e e e o oo +
| 2 | TRACK_NAMESPACE_ELEMENT | "“roonmd2" |
. U e +

Table 9

The encoder sends the SUBSCRIBE with Required Insert Count = 3 and
Base = 3:
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SUBSCRI BE Message:

Type: 0x43

Request ID: 1

Track Alias: 100

Conpr essed Bl ock:
Required Insert Count: 3 (encoded per RFC 9204 Section 4.5.1.1)
Base: Sign=0, Delta=0 (Base = Required Insert Count = 3)
I ndexed Field Line (Dynamic, relative index 1) // abs 1 = "conference"
I ndexed Field Line (Dynamc, relative index 0) // abs 2 = "room42"
Literal Field Line (Static Name 0x0C, Value "audio") [/ TRACK NAVE
I ndexed Field Line (Dynamc, relative index 2) // abs 0 = AUTH TOKEN

Rel ati ve index calculation: relative = Base - 1 - absolute
* "conference": relative =3 - 1-1=1

* "roomd2": relative =3 - 1-2=0

* AUTH TOKEN: relative =3 - 1 - 0 =2

Conpressed Bl ock: ~12 bytes (including prefix and literal track nane)
Unconpr essed equival ent: ~526 bytes

Subsequent SUBSCRI BEs to Sanme Track

No encoder streaminstructions needed; nanespace elenents are in the
table, track name is sent as literal again:

SUBSCRI BE Message:

Type: 0x43

Request ID: 2

Track Alias: 101

Conpr essed Bl ock
Required Insert Count: 3
Base: Sign=0, Delta=0
I ndexed Field Line (Dynamic, relative index 1) // "conference"
I ndexed Field Line (Dynanmic, relative index 0) // "roon#2"
Literal Field Line (Static Name 0x0C, Value "audio") [/ TRACK _NAVE
I ndexed Field Line (Dynamc, relative index 2) // AUTH TOKEN

Each subsequent SUBSCRIBE to the sane track: ~12 bytes instead of
~526 byt es.

SUBSCRIBE to Different Track, Same Nanmespace

The track nane "video" is also short, so we send it as a literal. No
encoder streaminstructions needed:

Frindel | Expi res 3 Septenber 2026 [ Page 27]



I nternet-Draft nog- nogpack March 2026

SUBSCRI BE Message:

Type: 0x43

Request ID: 3

Track Alias: 102

Conpr essed Bl ock:
Required Insert Count: 3
Base: Sign=0, Delta=0
I ndexed Field Line (Dynamc, relative index 1) // "conference"
I ndexed Field Line (Dynamic, relative index 0) // "roon#42"
Literal Field Line (Static Name 0x0C, Value "video") [/ TRACK NAVE
I ndexed Field Line (Dynamc, relative index 2) // AUTH TOKEN

The nanespace el ements are reused; the different track name is sent
as a literal.

Code Poi nt Sunmmary

Thi s appendi x sunmarizes all code points defined or used by this
ext ensi on.

Setup Options

e ety Pttty o
| Type | Nane I
R il el
| 0x10 | MOQT_QPACK_MAX_TABLE_CAPACI TY |
+------ I T T i +
| O0x11 | MOQT_QPACK_BLOCKED STREAMS |
+------ T T +
| O0x12 | MOQT_QPACK | NDEX SETUP_AUTH |
+------ R T i I +
Tabl e 10
Stream Types
b oo e s )
| Type | Nane I
[ i e s e ey
| O0x1f107a60 | QPACK_ENCODER_STREAM |
I I I I I +
| Ox1f107a61 | QPACK DECCDER STREAM |
I I T +
Table 11
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Pseudo- Par anmet er Types

B ety sty
| Type | Nane I
N Tty P ety
| OxOA | TRACK_NAMESPACE ELEMENT |
+------ I T +
| O0xOB | TRACK_NAMESPACE SET |
+------ B T I I +
| 0xOC | TRACK_NAME |
+------ I T T +
Tabl e 12

MOQPACK Message Types

The MOQPACK flag bit (0x40) is ORd with standard MOQT nessage types:
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f e ool sl s s s
| Standard | MOQPACK | Message |
[ et emmfesfemef ey s e ey
| 0x02 | ox42 | REQUEST_UPDATE |
I L I I +
| 0x03 | 0x43 | SUBSCRI BE |
I F--- - - - - I I I +
| 0x04 | Ox44 | SUBSCRI BE_OK |
I I I I R +
| 0x05 | 0x45 | REQUEST_ERRCR |
I L I I +
| 0x06 | 0x46 | PUBLI SH NAMVESPACE |
I F--- - - - - I I I +
| 0x07 | 0x47 | REQUEST OK |
I I I I R +
| 0x08 | 0x48 | NAMESPACE |
I L I I +
| 0xOD | 0x4D | TRACK_STATUS |
I F--- - - - - I I I +
| OxOE | Ox4E | NANMESPACE_DONE |
I I I I R +
| ox11 | 0x51 | SUBSCRI BE_NAMESPACE |
I L I I +
| Ox16 | Ox56 | FETCH |
I F--- - - - - I I I +
| 0x18 | 0x58 | FETCH OK |
I I I I R +
| 0x1D | Ox5D | PUBLISH |
I L I I +
| Ox1E | OX5E | PUBLI SH OK |
I F--- - - - - I I I +
Tabl e 13

QPACK Li brary Adaptati on Notes

Thi s appendi x sunmarizes the nodifications needed to use a standard
QPACK library (designed for HITP/3) with this extension.

Static Table

Standard QPACK libraries include a static table of 99 predefined HTTP
header (nane, value) pairs. For MOQPACK, the static table is
reinterpreted: the static table index directly represents the MOQT
paraneter type integer, and there are no predefined val ues.

I npl enent ati ons need to replace or bypass the HITP static table. A
sinple approach is to treat the static table as a mapping fromindex
to a 4-byte big-endian representation of the paraneter type, with no
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predefi ned val ue.

Pr ohi bi t ed Encodi ngs
St andard QPACK supports all field line representations. MOQPACK
prohibits several (see Section 6.3.1). |Inplenentations should
configure the encoder to only enmit:

* Literal Field Line Wth Static Name Reference (for new paraneter
val ues)

* |Indexed Field Line with Dynanic Table (for previously-inserted
val ues)

* Indexed Field Line with Post-Base |ndex
And shoul d configure the decoder to reject:
* |ndexed Field Line with Static Table
* Literal Field Line Wth Dynam c Nane Reference
* Literal Field Line with Post-Base Nanme Reference
* Literal Field Line Wth Literal Nane
*  Huf f man- encoded string literals (H=1)
Encoder Stream I nstructions
Only two insertion forns are used:
* Insert Wth Static Nanme Reference
* Duplicate

Insert Wth Dynam ¢ Nane Reference and Insert Wth Literal Name are
not used.

Decoder Stream Request IDs Instead of Stream | Ds

St andard QPACK decoder instructions (Section Acknow edgnent, Stream
Cancellation) carry QU C streamIDs. |In MOQPACK, these carry MOQT
Request IDs instead (see Section 7.2.1). The encoder needs to track
Conpressed Bl ocks per Request ID rather than per streamID. This

al so enabl es MOQPACK to operate over WebTransport where QU C stream
I Ds are not exposed to the application.
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Entry Size Cal cul ation
The nane size for all entries is fixed at 4 bytes (rather than the
vari abl e-1 ength header nanme strings used in HTTP). The 32-byte per-
entry overhead from [ QPACK] Section 3.2.1 still applies.
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