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Abstract

Thi s docunent defines how to use Media over QU C Transport (MOQI) as
the underlying transport protocol for the Mdel Context Protoco
(MCP). MCP is a protocol that enabl es seanl ess integration between
| anguage nodel applications and external data sources and tools.
MOQT provides efficient, |owlatency, publish-subscribe media
delivery over QUIC and WebTransport.

Thi s specification describes the nmappi ng of MCP nessages onto MOQT
obj ects and defines the procedures for establishing and maintaining
MCP sessions over MOQT. It covers transport of MCP's core primtives
i ncluding resources, tools, pronpts, and notifications through

dedi cated MOQT tracks with appropriate priority nanagenent and
del i very guar ant ees

A key focus of this docunent is the delivery and execution of Agent
Skills - conposed instructions that extend Al capabilities beyond
atomi c tool operations. Skills use progressive |oading (mnetadata,
instructions, resources) that aligns naturally with MOQT" s object-
based delivery, enabling efficient bandwidth utilization and
aggressi ve caching strategies.

The specification al so describes relay support for scal able MCP
depl oynents, including subscription aggregation, content caching, and
mul ti-hop architectures that enable global distribution of MCP
services with optinized perfornance.

About Thi s Docunent

This note is to be renoved before publishing as an RFC
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The latest revision of this draft can be found at

https://exampl e.org/ nmcp-nmoqt/. Status information for this docunent
may be found at https://datatracker.ietf.org/doc/draft-ncp-over-
nmoqt /.

Di scussion of this docunent takes place on the Mddel Context Protocol
Working Goup mailing list (mailto:ncp@xanple.org), which is
archived at https://exanple.org/ncp/.

Source for this draft and an issue tracker can be found at
https://github. com exanpl e/ ncp- noqt .

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 may 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 docunments valid for a maxi num of six nonths
and nmay 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 3 Septenber 2026.
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 Legal
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 wi thout warranty as described in the Revised BSD License.

Tabl e of Contents

1. Introduction
1.1. Termnology . .
1. 2. Pr ot ocol Overview .

g~ b

Jenni ngs, et al. Expi res 3 Septenber 2026 [ Page 2]



I nternet-Draft MCP over MOQT March 2026

1.2.1. MCP Lifecycle State Chart 5
1.2.2. System Conponents . . 6

2. MOQT Tracks for MCP . 7
2.1. Track Types . . . 7
2.1.1. Control Tracks 7
2.1.2. Resource Tracks . 7
2.1.3. Tool Tracks . 8
2.1. 4 Prompt Tracks . . 8
2.1.5 Notification Tracks . 9
2.1.6. Elicitation Tracks 10
2.1.7. Log Tracks 11

3. Protocol Operation . . 12
3.1. MOQT Session Establlshnent 12
3.2. Proposed Session |ID Discovery . 12
3.2.1. Well-Known Discovery Track 12
3.2.2. Discovery Flow 13
3.2.3. Discovery Request Fornat 14
3.2.4. Discovery Response Format 16
3.3. Priority Managenent 18
3.4. FError Handling e 19
3.4.1. Transport-Level Errors 20
3.4.2. MCP-Level Errors 20
3.4.3. Skills-Specific Errors 20
3.4.4. FError Recovery 21

4. Relay Support . 21
4.1. Subscription Aggregatlon and Cachlng 21
4.2. Capability D scovery . 22
4.2.1. Capability Catal og . 22
4.2.2. Nanespace-Based Di scovery . 23
4.2.3. Dynamic Capability Updates 24
4.2.4. Choosing a Discovery Mechani sm 25
4.2.5. Relay Namespace Aggregation . 25

5. Agent Skills and MCP Integration 26
5.1. Skills Overview . . . 27
5.2. Skills Track Structure and Data Fornats . 27
5.3. Skills Invocation Protocol .o 28
5.3.1. Invocation Flow . e e 28
5.3.2. Streamng Skill Execution with Progress . 30
5.3.3. Skills Execution Request Format 31
5.3.4. Skills Execution Response Stream 32

6. Milti-Server Context Sharing 33
7. Security Considerations . 34
8. | ANA Considerations . 34
9. Exanpl es 34
9.1. Basic Sessron EstablrshnEnt 34
9.2. Tool Execution Exanple 34
9.3. Skill Invocation Example . . 35
9.4 Mul ti-Server Skill Workflow . 36

Jenni ngs, et al. Expi res 3 Septenber 2026 [ Page 3]



I nternet-Draft MCP over MOQT March 2026

10. References . . . . . . . . . . . . . . . . . . . . .. ... 36
10. 1. Normati ve References . . . . . . . . . . . . . . . . . . 236
10.2. Informmtive References . . . . . . . . . . . . . . . . . 36

Appendi x A, Acknowl edgrents . . . . . . . . . . . . . . . . . . 37

Authors’ Addresses . . . . . . . . . . . . . . . .. .. o.o.o...o 37

1. Introduction

The Model Context Protocol (MCP) [MCP] enabl es integration between
LLM applications and external data sources using JSON-RPC 2.0. Media
over QUIC Transport (MOQT) [MOQT] provides efficient publish-
subscri be delivery over QUC [QUIC] with CDN support.

Thi s docunent specifies MCP transport over MOQT, addressing
limtations of existing transports:

*  *\WebSocket*: No prioritization, head-of-Iline bl ocking, no caching/
rel ay

* *HTTP*: Request-response nodel conflicts with event-driven
architecture, SSE has |limted bidirectional support

MOQT provi des:

* *Native publish-subscribe*: MCP resources, tools, and capabilities
map to tracks with i ndependent |ifecycle and versioning

* *Priority-aware delivery*: Critical operations receive appropriate
bandwi dt h

* *Multiplexing*: QU C prevents head-of -1ine bl ocking between
operati ons

* *Relay infrastructure*: Caching and subscription aggregation at
edge

* *Network resilience*: QU C connection mgration for nobile
appl i cations

1.1. Term nol ogy
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "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

Thi s docunent uses term nology from|[MCP] and [ MOQT].
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1.2. Protocol Overview

MCP nmessages (JSON-RPC 2.0) are enbedded in MOQT payl oads.
primtive maps to dedicated tracks: resources, tools,
Sessions begin with capability

notifications, and skills.

March 2026

Each MCP
pronpts,

negotiation, then clients subscribe to relevant tracks for ongoing

communi cati on.

1.2.1. MCP Lifecycle State Chart
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1.2.2. System Conponents

Bel ow figure shows system conponents proposed in this specification.

r n MOQTI Sessi on Fr—
—— "
MCP d i ent } <=—==—=—=—=—=—==—====—=====> } MCP Ser ver }
r—— . I S
-
| MCP Transport | | MCP Transport |
\ Adapt er | | Adapt er \
I 4 e ——
_
r—— 9| I S
-
| Endpoi nt | ] | |  Endpoint |
L [
__________________ _ -

The MCP client-host-server architecture maps to MOQT as foll ows:

* *MCP Host*: Acts as MOQT client, managing multiple server
connecti ons

* *MCP Cient*: Inplemented as MCP transport adapter wi thin the host
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* *MCP Server*: Acts as MOQT publisher, exposing resources, tools,
and pronpts
2. MOQT Tracks for MCP
2.1. Track Types

This section defines the track nam ng conventi ons and mappi ngs for
MCP operati ons.

2.1.1. Control Tracks
Control tracks handl e MCP session managenent using two unidirectiona
tracks for bidirectional conmunication. The client-to-server track
carries initialize requests, ping nessages, capability negotiations,
session teardown, and tool cancellations. The server-to-client track
carries responses, pong nessages, status updates, and teardown
confirmations.
Track namespace:
(nmcp, <session-id> control)
Track name (Cient-to-Server):
(client-to-server)
Track nanme (Server-to-Cient):
(server-to-client)
Groups and objects are mapped as fol |l ows:
Each MCP control nessage is encoded as a single MOQT object within a
group. Goup IDs are assigned sequentially starting fromQo,
incrementing for each new control nessage. bject IDs within each
group are always 0 since each control nessage maps to exactly one
object. (bjects contain JSON-encoded MCP control nessages as defined
in the MCP specification

2.1.2. Resource Tracks
Resource tracks map MCP resources, delivering server-published
content and netadata that serve as the main data sources exposed by

MCP servers to clients.

Track nanespace:
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(nmcp, <session-id> resources)
Track nane:
(<resource-uri>)
Groups and objects are nmapped as foll ows:
Each resource version is assigned a unique group ID, starting fromO
and increnenting with each resource update. Wthin each group,
obj ects represent chunks or segnents of the resource content. Object
IDs start at 0 and increment sequentially for each chunk. bjects
contain the actual resource data encoded according to the resource’s
decl ared content type (binary data, JSON, text, etc.).

2.1.3. Tool Tracks
Tool tracks map MCP tool execution, facilitating tool invocation
requests, responses, and progress updates using MOQI's FETCH
operati ons.
Track nanespace:
(ncp, <session-id> tools)
Track narne:
(<t ool - nane>)
Groups and objects are napped as foll ows:
Each tool invocation creates a new group with a uni que group ID
assigned by the requesting client. Wthin each group, object 1D O
contains the tool request (JSONencoded MCP tool call), subsequent
obj ect IDs contain tool responses and progress updates. bjects are
JSON encoded according to the MCP tool execution protocol

2.1.4. Pronpt Tracks
Prompt tracks map MCP pronpts, distributing pre-defined tenplates and
instructions that standardi ze commpn operations across the MCP
ecosystem
Track namespace:

(nmcp, <session-id> pronpts)

Track nane:
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(<pr onpt - nanme>)
G oups and objects are mapped as fol |l ows:
Each pronpt version is assigned a unique group ID starting fromOo,
incrementing with each pronpt update. Wthin each group, object IDO
contains the pronpt tenplate and netadata. bjects contain JSO\
encoded pronpt definitions including tenplate text, paraneter
schemas, and versioning informtion

2.1.5. Notification Tracks
Notification tracks map MCP notifications, providing asynchronous
event delivery for server-sent notifications, progress updates, and
system events.
Track nanespace:
(nmcp, <session-id> notifications)
Track nane:
(<cat egory>)
The category paraneter classifies notification types to enable
ef ficient subscription managenment and routing. Common category
val ues i ncl ude:
* progress - Tool execution progress updates and status reports
* resources - Resource change notifications (listChanged, updated)

* pronpts - Pronpt tenplate updates and availability changes

* system - Server status updates, connection events, error
condi tions

* elicitation - User input request notifications and responses

* tools - Tool availability changes and capability updates
Custom cat egories may be defined for application-specific
notification types follow ng the pattern <domai n>/ <type> (e.g., ai/

nmodel _updat ed, workspace/fil e_changed).

Groups and objects are napped as foll ows:
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Each notification event creates a new group with group |IDs assigned
sequentially starting fromO. Wthin each group, object 1D O
contains the notification payload. bjects contain JSON-encoded
notification nmessages as defined in the MCP specification, including
event type, tinestanp, and payl oad dat a.

2.1.6. Elicitation Tracks
Elicitation tracks map MCP user input collection, handling
interactive flows for gathering user consent and data through pairs
of unidirectional tracks. The elicitation flow uses a unidirectiona
track pair to collect user input efficiently while preserving
privacy. Each request creates isolated track pairs, allow ng
concurrent operations. Servers request user consent and input, while
clients retain control to reject or nmodify requests.
Track nanespace:
(nmcp, <session-id>, elicitation, <request-id>)
Track nanme (Server-to-Cient):
(<server-to-client>)
Track name (Cient-to-Server):
(<client-to-server>)

The Server-to-Client elicitation track is published by the MCP Server
and subscribed to by the MCP Cient, carrying:

* FElicitation request initiation
* | nput schema definitions

* Validation error nmessages

* Request tinmeout notifications
* Request cancell ation notices

The Client-to-Server elicitation track is published by the MCP dient
and subscribed to by the MCP Server, carrying:

* User consent responses

* | nput data subm ssions
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2

1.

* Request rejection notifications

* Request cancell ation confirmations

Groups and objects are napped as foll ows:

Each elicitation exchange creates new groups with group IDs starting
fromO and increnenting for each nmessage in the exchange. Wthin
each group, object ID O contains the elicitation message (request,
response, or status update). Objects contain JSON encoded
elicitation nmessages including input schemas, validation

requi renents, and user responses.

7. Log Tracks

Log tracks map MCP | oggi ng i nformati on, providi ng debuggi ng and

nmoni toring capabilities by carrying diagnostic information for system
troubl eshooti ng and perfornmance optim zati on.

Track namespace:

(nmcp, <session-id> |[ogs)

Track nane:

(<cat egory>)

The category paraneter organi zes log entries by severity | evel and
source conponent to enable selective nonitoring and efficient |og
processing. Standard category val ues incl ude:

* error - Error conditions, exceptions, and critical failures

* warn - Warning nessages and non-critical issues requiring
attention

* info - Ceneral informational nessages about system operations

* debug - Detail ed debuggi ng i nformati on for troubl eshooting

* trace - Fine-grained execution tracing for performance anal ysis
* audit - Security and conpliance audit trails

* metrics - Performance netrics and systemstatistics

Jenni ngs, et al. Expi res 3 Septenber 2026 [ Page 11]



I nternet-Draft MCP over MOQT March 2026

3.

3.

3.

3.

Conponent - speci fic categories may be defined using the pattern
<l evel >/ <conponent> (e.g., error/transport, debug/tools, info/
resources) to provide granular filtering capabilities.

Groups and objects are napped as foll ows:

Each log entry creates a new group with group |IDs assigned
sequentially starting fromO, ordered by log tinmestanp. Wthin each
group, object ID O contains the log entry. bjects contain JSO\-
encoded | og nmessages including severity |level, tinmestanp, source
conponent, and message content.

Prot ocol Operation
1. MOQr Session Establishnment

The session establishment process begins with establishing the
under |l ying MOQT session, which can be either a direct QU C connection
or a WebTransport [WebTransport] session depending on the depl oynent
environment. QUI C connections provide optinal performance for
server-to- server comrunication, while WbTransport enabl es browser-
based clients to participate in MCP sessions.

The MOQT handshake phase invol ves the exchange of CLI ENT_SETUP (0x20)
and SERVER SETUP (0x21) nessages that negotiate protocol versions,
supported features, and operational paraneters.

2. Proposed Session | D Discovery

MCP sessions require unique identifiers to organi ze track nanespaces
and enabl e proper nessage routing. This section defines a well-known
track approach for session discovery that allows clients to
dynani cal | y di scover avail abl e MCP services and obtain session
identifiers through standardi zed FETCH operati ons.

2.1. \Well-Known Discovery Track

The di scovery nechani smuses a well-known track namespace and nane

that all MCP servers nust support. This track serves as the entry

point for clients to discover avail able MCP sessions and obtain the
necessary session identifiers for subsequent operations.

Track Nanmespace: ntp/discovery
Track Nane: sessions
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Clients initiate discovery by sending a FETCH request to this well -
known track, providing a client-side nonce or identifier as a
paraneter. The server responds with a JSON-encoded MOQT obj ect
containing server details, a newy mnted session identifier, and
i nformati on about avail able tracks on that server.
3.2.2. Discovery Flow
The session discovery process follows this sequence:
3.2.2.1. Standard Di scovery Fl ow
dient Server
FETCH ncp/ di scovery/ sessi ons
(with client nonce)

Generate session |ID
Prepare track catal og

Data stream FETCH HEADER
+ Object with session
details

Subscri be to control tracks

3.2.2.2. Optimzed Discovery Flow (RTT Reducti on)
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dient Server

FETCH ncp/ di scovery/ sessi ons
(with nonce + MCP init)

Cenerate session | D
Process MCP initialize
Prepare track catal og

Data stream FETCH HEADER
+ Object with session
details + MCP init response

Subscri be to control tracks

Begi n MCP operati ons
(initialization conplete)

The optim zed fl ow reduces session establishment from4 round-trips
to 2 by conbining discovery and MCP initialization into a single
exchange.

3.2.3. Discovery Request Format

Clients send FETCH requests to the well-known di scovery track with a
client-generated nonce or identifier in the payl oad:
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FETCH {
Type (i) = 0x16,
Length (16),
Request ID (i) = 1,
Subscriber Priority (8) = 30,
Goup Order (8) =0,
Fetch Type (i) = 0x1, // Standal one
Track Nanmespace (tuple) = (... "ntp", "discovery"),
Track Nanme Length (i) = 8,
Track Name = "sessions",
Start Location = {Goup: 0, Object: 0},
End Location = {Goup: 0, Object: 1},
Nunber of Parameters (i) =1
Parameters = {

"ncp_payl oad”: {

"jsonrpc": "2.0",
id'ro 1,
"met hod": "discovery/request _session",
"parans": {
"client_nonce": "client-nonce-abcl123",
"client_info": {
"nane": "Exampledient",
"version": "1.0.0"
},
"requested_capabilities": ["resources", "tools", "pronpts", "skills"]

}
}
}
}

3.2.3.1. RTT Optim zation with Conbined Initialize
To reduce round-trip time, clients MAY include their MCP initialize
request within the discovery FETCH payload. This allows the server

to perform both session discovery and MCP initialization in a single
exchange:
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FETCH {
Type (i) = 0x16,
Length (16),
Request ID (i) = 1,
Subscriber Priority (8) = 30,
Goup Order (8) =0,
Fetch Type (i) = 0x1, // Standal one
Track Nanmespace (tuple) = ("ncp", "discovery"),
Track Nanme Length (i) = 8,
Track Name = "sessions",
Start Location = {Goup: 0, Object: 0},
End Location = {Goup: 0, Object: 1},
Nunber of Parameters (i) =1
Parameters = {

"ncp_payl oad”: {

"jsonrpc": "2.0",
id'ro 1,
"met hod": "discovery/request_session with init",
"parans": {
"client_nonce": "client-nonce-abcl123",

"client_info": {
"nane": "Exampledient",
"version": "1.0.0"

}

equested_capabilities": ["resources", "tools", "pronpts", "skills"],
"nmecp_initialize": {
"protocol Version": "2025-06-18",
"capabilities": {
"resources": { "subscribe": true },
"tools": { "progress": true },
“pronpts”: {},
"elicitation": {},
"skills": { "progressive_ |loading": true, "streamng": true }

} i)

"clientlnfo": {
"nanme": "Exanpledient",
"version": "1.0.0"

}

3.2.4. Discovery Response Format

The server responds with a JSON encoded MOQT object containing the
newly mnted session ID and control track information:
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{
"jsonrpc": "2.0",
"id"r 1,
"result": {
"session_id": "session-uuid-456",
"server_info": {
"name": "Exanpl eServer",
"version": "2.0.0",
"protocol _version": "2025-06-18"
1
"control tracks": {
"client _to_server":
"ncp/ sessi on-uui d-456/ control /client-to-server",
"server _to client":
"ncp/ sessi on-uui d- 456/ control / server-to-client™
1
"sessi on_nanespace": "ntp/session-uuid-456",
"session_expires": "2025-06-18T12: 00: 00Z"
}
}

3.2.4.1. Conbined Discovery and Initialize Response
When the client uses the RTT optim zation by including MCP initialize

in the discovery request, the server responds with both session
di scovery and MCP initialization results:
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{
"jsonrpc": "2.0",
"id"r 1,
"result": {
"session_id": "session-uuid-456",
"server_info": {
"name": "Exanpl eServer",
"version": "2.0.0",
"protocol _version": "2025-06-18"
1
"control tracks": {
"client _to_server":
"ncp/ sessi on-uui d-456/ control /client-to-server",
"server _to client":
"ncp/ sessi on-uui d- 456/ control / server-to-client™
1
"sessi on_nanespace": "ntp/session-uuid-456",
"session_expires": "2025-06-18T12: 00: 002",
"ncp_initialize_response": {
"protocol Version": "2025-06-18",
"capabilities": {
"resources": { "subscribe": true, "listChanged": true },
"tools": { "progress": true },
"pronpts": { "listChanged": true },
"elicitation": {},
"skills": { "progressive |loading": true, "streamng": true
},
"serverlnfo": {
"nanme": "Exanpl eServer",
"version": "2.0.0"
}
}
}
}

After establishing a session, clients discover available capabilities

(resources, tools, pronpts, and skills) using the mechani snms
described in Section 4. 2.

After receiving the discovery response, clients subscribe to contro

tracks and proceed with capability discovery (see Section 4.2).

3.3. Priority Managenent

MOQT" s object priorities optimze MCP nmessage delivery by considering

the inportance of different track types specified.
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The following priority assignments are RECOMMENDED, but applications
MAY adj ust them as needed:

[} gl ety e pum ool e s
| Priority | Range | Track Type | Exanple |
[ oo el oo ool oo s oo el e
| CRITICAL | 1-5 | Session Control | initialize, termnate

o m e e e - B o e e e e a e oo m o m e e e e e e e oo +
| HI GHEST | 6-15 | User Elicitation | perm ssion pronpts |
M E oo o - o e e e e oo oo +
| H CGH | 16-30 | Skills/Tool | /fcommit, git |
| | | Execution | operations |
S S oo oo +
| MEDIUMH | 31-45 | Notifications | resource changes |
S E S e o o - o e e e e e oo oo +
| MEDI UM | 46-60 | Skill | prompt | oading |
| | | I'nstructions | |
S S Fom e Fom e +
| MEDIUMLO | 61-75 | Resources | docunentation |
o m e e e - B o e e e e a e oo m o m e e e e e e e oo +
| LOW | 76-90 | Tool Schenas | capability netadata
M E oo o - o e e e e oo oo +
| LOWEST | 91-127 | Logs | debug, trace |
S S oo o oo +

Table 1

Priorities can also be dynamically adjusted based on:

*

3. 4.

User interaction urgency (elicitation requests get higher
priority)

Skill/tool execution criticality (error handling gets priority
boost)

Resource size and frequency (large resources get lower priority)
Server | oad conditions (adaptive priority scaling)
Active user engagenent (boost skill |oading when user is waiting)

Error Handling

Error handling in MCP over MOQT | everages both MOQTI' s native error
mechani sms and MCP's JSON- RPC error responses.
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3.4.1. Transport-Level Errors

MOQT provi des several error handling mechani snms that apply to MCP
operati ons:

*  *SUBSCRI BE ERROR*: Returned when a client cannot subscribe to an
MCP track. Comon causes include invalid session |Ds,
unaut hori zed access, or non-exi stent resources.

* *FETCH ERROR*: Returned when a FETCH operation fails. For tool
execution, this indicates the tool request could not be processed
at the transport |evel.

*  *QGOAWAY*: Indicates the server is term nating the session.
Clients SHOULD attenpt to reconnect and re-establish the MCP
sessi on.

3.4.2. MCP-Level Errors

MCP errors are returned as JSON-RPC error responses within MOQT

obj ect s:
{
"jsonrpc": "2.0",
"id'r 1,
"error": {
"code": -32600,
"message": "lnvalid Request",
"data": {
"details": "Tool ’unknown_tool’ not found"
}
}
}
Standard MCP error codes apply: - -32700: Parse error - -32600:

Invalid request - -32601: Method not found - -32602: Invalid params -
-32603: Internal error

3.4.3. Skills-Specific Errors

Skills execution may encounter additional error conditions:
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3.

4.

| Error Code | Description | Recovery Action |
[} e —— e ——————————————— st
| -33001 | Skill not found | Check registry, refresh cache

Fom ek o e e o s o m e e e e e e e aaao o +
| -33002 | Required tool | Verify tool server |
| | unavail abl e | connectivity |
Fomm e oo - o e e e e oo oo o e e e e e e e meme oo +
| -33003 | Dependency | Check skill dependencies |
| | resolution failed | |
Fom ek o e e o s o m e e e e e e e aaao o +
| -33004 | I'nstruction load | Retry with higher priority |
| | timeout |

Fomm e oo - o e e e e oo oo o e e e e e e e meme oo +
| -33005 | Context sharing | Resolve context state |
| | conflict | |
Fom ek o e e o s o m e e e e e e e aaao o +

Table 2

4.4. Error Recovery

1.

Clients SHOULD i npl enent the follow ng recovery strategies:
1. *Transient errors*: Retry with exponential backoff

2. *Session errors*: Re-establish MCP session via discovery
3. *Resource errors*: Invalidate cache and re-fetch

4. *Skill errors*: Fall back to individual tool operations if
possi bl e

Rel ay Support

MOQT rel ays enabl e scal abl e MCP depl oynents by providing intelligent
aggregation, caching, and distribution capabilities that optim ze
performance for Al workflows and reduce server |oad across nultiple
clients.

Subscri ption Aggregati on and Cachi ng

MOQT rel ays aggregate multiple client subscriptions to the same
content into single upstreamrequests, reducing server |oad and
bandwi dth. When clients subscribe to identical resources, too

nmet adata, or notification streans, the relay maintains one upstream
subscription and fans out content to all clients.

Jenni ngs, et al. Expi res 3 Septenber 2026 [ Page 21]



I nternet-Draft MCP over MOQT March 2026

Rel ays al so cache content aggressively:

* *Static resources* (docunentation, APl references): Cached with
|l ong TTLs since they change infrequently but are accessed
frequently

*  *Tool schemas*: Cached until explicitly invalidated, as they
define stable interface contracts

* *Capability metadata*: Cached as one-tinme objects after session
initialization

* *Skills registry and instructions*: Cached by version with push-
based invalidation

4.2. Capability Discovery
After establishing a session (Section 3.2), clients discover
avai l abl e capabilities (resources, tools, pronpts, and skills) using

two conpl ementary nechani sns:

1. *Capability Catal og*: Application-level catalog with rich
met adat a

2. *Nanespace-Based Di scovery*: Protocol-1evel discovery using
native MOQT nessages

I npl enent ati ons MAY support either or both nmechani snms dependi ng on
their needs.

4.2.1. Capability Catal og
Servers inplement capability catal og tracks that enumerate avail able
MCP capabilities and their associated track patterns within a
specific session:

Track namespace: ntp/<session-id>/discovery Track nane: catal og
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{
"server_catalog": {
"nmcp/ {session-id}/resources”: {
"avail abl e_tracks": [
"docunent ati on", "api_schenmas", "exanples", "tenpl ates"
]1
"content _types": ["text/markdown",
"application/json", "text/plain"],
"updat e_frequency": "daily",
"cache_recomended": true
}1
"nmcp/ {session-id}/tools/": {
"avail abl e_tracks": [
"file_operations", "database_query", "code_anal ysis"
]1
"execution_types": ["synchronous", "asynchronous"],
"progress_tracking": true,
"cache_recomended": fal se
}1
"nmcp/ {session-id}/ prompts/": {
"avail abl e_tracks": [
"code_review', "data_anal ysis", "content_generation"
]1
"tenpl ate versions": ["1.0", "1.1", "2.0"],
"cache_recomended": true
}}
",iscovery_tinestanp": "2025- 06- 18T10: 30: 002"
}

Clients discover available capabilities by issuing FETCH requests to
the catalog track for initial discovery, or SUBSCRI BE for real-tinme
updat es when capabilities change.

4.2.2. Nanmespace-Based Di scovery
MOQT draft-16 introduces SUBSCRI BE_NAMESPACE and PUBLI SH NAMESPACE
messages that enabl e protocol -1 evel discovery of available tracks
under specific nanespace prefixes.

4.2.2.1. SUBSCRI BE_ NAMESPACE for Track Di scovery
Clients use SUBSCRI BE NAMESPACE to discover all avail able tracks

under an MCP nanespace prefix wi thout prior know edge of specific
track nanes
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SUBSCRI BE_NAMESPACE {
Request ID (i) = 1,

Track Nanmespace = ("ntp", "<session-id>", "resources")

}

The server responds w th NAMESPACE nessages for each avail abl e track:
NAMESPACE {

Request ID (i) = 1,

Track Nanmespace = ("ntp", "<session-id>", "resources", "docunentation")
}
NAMESPACE {

Request ID (i) = 1,

Track Nanmespace = ("nctp", "<session-id>", "resources", "api-schemas")
}

NAMESPACE DONE {
Request ID (i) = 1,
Status Code (i) = 0,
Reason Phrase = ""

}
4.2.2.2. PUBLI SH NAMESPACE for Server Announcements

MCP servers use PUBLI SH NAMESPACE to proactively announce track
nanespace availability to connected clients and rel ays:

PUBLI SH_NAMESPACE {
Request ID (i) = 1,
Track Nanmespace = ("ntp", "<session-id>", "tools")

}

Rel ays receiving PUBLI SH NAMESPACE forward these announcenents to
i nterested subscribers, enabling efficient fan-out of capability
updat es.

4.2.3. Dynanmic Capability Updates

Bot h di scovery nechani sns support real -tinme updates when capabilities
change during a session.

*Capability Catal og Updates*: Clients subscribed to the capability
catal og track receive new catal og objects when capabilities are
added, renoved, or nodified.

*Nanmespace Updates*: Servers publish PUBLI SH NAMESPACE announcenents
that relays forward to clients with active nanespace subscriptions:
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4.2.5.

Jenni ngs,

2.

4.

dient Rel ay

(Exi sting subscription
t o nanmespace)

Rel ay Nanespace Aggregation

et al. Expires 3 Sept

MOQT

March 2026

Server

PUBLI SH_NAMESPACE
("ncp", "sess-123",

enber 2026

New t ool added

"tools", "newtool")
NAMESPACE
("ncp", "sess-123",
"tool s", "newtool")
(dient discovers new
tool availability)
Choosi ng a Di scovery Mechani sm
[ bbb e e
Use Case | Recommended Approach |
Ri ch netadata needed (content | Capability Catal og |
types, caching hints) | |
------------------------------- S
Sinpl e track enuneration | Narespace- Based |
------------------------------- o e e e e oot
Rel ay aggregati on scenari os | Namespace- Based |
------------------------------- e
Legacy MOQT i npl ement ati ons | Capability Catal og |
(pre-draft-16) | |
------------------------------- e
M ni mal protocol overhead | Nanespace- Based |
------------------------------- o e e e oo ot
Table 3

Rel ays can aggregate nanespace information fromnultiple upstream
servers and present a unified nanespace view to downstreamclients:
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dient Rel ay Server A Server B

SUBSCRI BE_NAMESPACE
("ncp", "unified",
"t ool s")

SUBSCRI BE_NAMESPACE
("mcp", "sess-a",
"tool s")

SUBSCRI BE_NAMESPACE
("mcp", "sess-b",
"tool s")

NAMESPACE r esponses
fromboth servers

(Rel ay aggregates
and dedupl i cat es)

NAMESPACE
(aggregat ed responses)

5. Agent Skills and MCP Integration

Agent Skills represent a paradigmshift in how Al capabilities are
extended and distributed. Unlike atomic tools that performsingle
operations, Skills provide conposed instructions for conplex tasks
that may orchestrate nultiple tools. This section describes the
conprehensive architecture for Skills delivery and execution over

MOQT.
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5.

5

1.

2

Skills Overview

Skills and Tools serve conplementary roles in MCP. Tools provide
atom c capabilities invoked via direct RPC calls, while Skills
provi de conposed instructions for conplex tasks through pronpt
expansion and orchestration. Tools are stateless with schemas al ways
avail able; Skills are context-aware with progressive | oading
(metadata, then instructions, then resources).

Support for Skills is OPTIONAL. Servers advertising the skills
capability MJUST inplenent the skills registry track and support FETCH
operations for skill metadata and instructions. dients SHOULD cache
skill content by version. Wen Skills are not supported, clients
fall back to direct tool operations.

Skills use three progressive |oading |levels optimzed for MOQT
del i very:

* *Metadata* (~100 tokens): Skill identification, triggers,
dependenci es

* *|nstructions* (<5k tokens): Full pronpt text and execution |ogic

*  *Resources*: Tenpl ates, schenmas, and exanpl es | oaded during
execution

Skills Track Structure and Data Formats

Skills use a hierarchical track nanmespace under ntp/<sessi on-
id>/skills/:
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| Track | Namespace | Nare | Purpose |
[ oo ool oo s s ooy s
| Registry | (rep, | registry | Conplete skill
| | <session-id>, | | catalog for |
| | skills) | | trigger |
| | | | mat ching |
S o m e e e oo - o e e e e oo - o e e e e oo - +
| Metadata | (nep, | netadata | Skill |
| | <session-id>, | | identification, |
| | skills, | | triggers, |
| | <skill-id>) | | dependenci es |
oo oo Fom e Fom e +
| I'nstructions | (ntp, | instructions | Full pronpt |
| | <session-id> | | text and |
| | skills, | | execution logic
| | <skill-id>) | | |
oo oo Fom e Fom e +
| Execution | (rep, | <invocation-id> | Bidirectional |
| | <session-id> | | stream ng for |
| | skills, | | active |
| | <skill-id>, | | invocations |
| | execution) | | |
oo oo Fom e Fom e +
Table 4
The registry track contains an array of skill entries, each

speci fying: id, nanme, version, description, triggers (commands and
patterns), loading hints (token sizes, preload preferences),
requi red/ optional tools and pernissions, and comnposition

rel ati onshi ps (which skills can invoke each other).

I ndi vi dual netadata objects provide detailed capability information
i ncluding content hashes for integrity verification, activation
context requirements, tool and resource dependenci es, permni ssion
requi renents, and execution characteristics (streamning support,
cancel | ation, timeouts).

I nstructions objects contain the conplete pronpt text with step-by-
step execution |logic, paraneter schenmas with types and defaults, and
output format specifications for success and error cases.

5.3. Skills Invocation Protoco

5.3.1. Invocation Flow
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dient Rel ay Oigin

| |
User types: "/commit" } }
(Mat ch agai nst \ \
cached registry) } }
_________________________ 4
——————————— 1
PHASE 1: LOAD SKI LL METADATA \
_________________________ 4
——————————— 1
FETCH
nmcp/ sess/ skill s/
conmi t/ met adat a
[ CACHE HI T]
FETCH OK + OBJECT
{
skill _id: "commt",
version: "2.1.0",
requires: [
"tools/git/*"
]
}
_______________________ |
| |
_________________________ 4
PHASE 2: LOAD SKI LL | NSTRUCTI ONS \
_________________________ 4
——————————— 1
FETCH
nmcp/ sess/ skill s/
commit/instructions
_______________________ |
[CACHE H'T - v2.1.0]
FETCH OK + OBJECT
{
instructions: " "
}
_______________________ |
| |
_________________________ 4
——————————— 1
PHASE 3: EXECUTE SKILL (TOOL CALLS) n \
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{comm t _sha:

(Al processes
i nstructions)

FETCH t ool s/ git/status

FETCH OK + OBJECT

MCP over MOQT

"abc123"}

5.3.2. Streaming Skill Execution with Progress
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dient Rel ay Oigin
SUBSCRI BE
ski | | s/ depl oy/
execution/inv-xyz
——————————————————————— | SUBSCRI BE |
_______________________ |
SUBSCRI BE_ K SUBSCRI BE_ K
———————— |
Publ i sh request
{action: "invoke",
parans: {env: "prod"}}
———————— |
oj ect (progress)
{status: "started"}
77777777777777777777777 ‘
oj ect \
——————————————————————— | |
oj ect (progress)
{step: "building",
progress: 25} |
bj ect \
——————————————————————— L |
bj ect (progress) \
{step: "depl oying", \
progress: 75} \ ‘
oj ect \
——————————————————————— L |
bj ect (conpl ete) \
{status: "conpl eted", \
result: {url: "1} ‘
oj ect ‘ \ ‘
| |
5.3.3. Skills Execution Request Fornmat
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"jsonrpc": "2.0",
"id": "exec-001",

“met hod": "skills/invoke",
"parans": {
"skill _id": "conmmit",
"invocation_id": "inv-xyz789",

"parameters": {
"push”: false

b,
"context": {
"working directory": "/home/user/project",
"git_state": {
"branch": "feature/newfeature",
"has_staged": true
}
b,
"options": {
"stream progress": true,
"timeout _ns": 60000
}

}
}

5.3.4. Skills Execution Response Stream

/1 Qbject 0: Acknow edgnent
{
"jsonrpc": "2.0",
"id": "exec-001",
"result": {
"status": "accepted",
"invocation_id": "inv-xyz789"
}
}

/1 Object 1: Progress
{
"jsonrpc": "2.0",
"met hod": "skills/progress"”,
"parans": {
"invocation_id": "inv-xyz789",
"step": 1,
"total _steps": 4,
"message”: "Checking repository status...",

"tool call": {"tool": "git/status", "status

Jenni ngs, et al. Expi res 3 Septenber 2026
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"in_progress"}
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/1 Object 2: Progress

{
"jsonrpc": "2.0",
"met hod": "skills/progress"”,
"parans": {
"invocation_id": "inv-xyz789",
"step": 2,
"message": "Anal yzi ng changes...",
"tool _call": {"tool": "git/diff", "status": "conpleted"}
}
}
/1 Object 3: Conpletion
{
"jsonrpc": "2.0",
"id": "exec-001",
"result": {
"status": "conpleted",
"output": {
"commt _sha": "abcl23def 456",
"message”: "Add user authentication flow',
"files_conmmtted": ["src/auth.ts", "src/mddleware/jw.ts"]
}
}
}

6. Milti-Server Context Sharing

When an MCP client connects to multiple servers sinultaneously, each
connection maintains its own session I D and track namespace for
i sol ati on:

Server A: ntp/session-a-uui d/resources/docunentation
Server B: ntp/session-b-uuid/tools/code_anal ysis
Server C. ntp/session-c-uuid/ pronpts/review tenpl ates

The client coordi nates these sessions while presenting a unified
capability view Key considerations include:

* *Resource synchronization*: Subscribe to related tracks across
servers, selecting sources based on performance, recency, or
availability

*  *Tool execution context*: Track execution state across servers for
proper workfl ow sequenci ng; pass results between servers as needed

* *Cache coordi nati on*: Reuse cached context across servers where
appropriate, tracking versions for consistency
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7

8.

9

9.1.

9. 2.

Jen

ONoOThwhE

Security Considerations

TODO

| ANA Consi der ati ons

TODO

Exanpl es

Basi ¢ Sessi on Establ i shment

Thi s exanple shows a minimal MCP session establishnent over MOQT:

Cient
dient
dient
Server
dient
dient
Server

Tool

establ i shes QUI C connection to server

sends CLI ENT_SETUP, server responds w th SERVER SETUP

sends FETCH to ntp/di scovery/sessions with client info
responds with session_id and avail abl e tracks

subscribes to control tracks

sends MCP initialize on client-to-server control track
responds with capabilities on server-to-client control track

Session is now active

Executi on Exanpl e

Executing a file read tool
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Cient — Server
FETCH ncp/ {session-id}/tools/fil esystem

{
"jsonrpc": "2.0",
id'ro 1,
"met hod": "tools/call",
"parans":
"nane": "read file",
"argunments”: {"path": "/project/READVE. nd"}
}
}

Server — (dient:
FETCH OK + OBJECT

{
"jsonrpc": "2.0",
idUo1,
"result": {
"content": |
{"type": "text", "text": "# Project READVE\n..."}
]
}
}
9.3. Skill Invocation Exanple
I nvoking the /commt skill wth progressive | oading:

1. User types: "/commit"
2. Oient checks cached registry, finds "comrt" skil

3. dient FETCHes skill netadata (if not cached):
FETCH nctp/{session-id}/skills/commt/metadata
— Returns: version, dependencies, required tools

4. Cient FETCHes skill instructions:
FETCH ncp/ {session-id}/skills/commt/instructions
— Returns: full pronpt with execution steps

5. Al processes instructions, calls required tools:
FETCH nctp/{session-id}/tools/git {nethod: "status"}
FETCH nctp/{session-id}/tools/git {nethod: "diff"}
FETCH ncp/{session-id}/tools/git {nmethod: "commit", args: {...}}

6. Skill conpletes, returns result to user
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9.4. Milti-Server Skill Workflow
A depl oynent workflow using skills frommnultiple servers:
User: "/deploy to production”

Load /deploy skill from Enterprise Server B

/depl oy instructions: "First ensure changes commtted"
I nvoke /conmt skill from Anthropic Server A

/commt executes using GtHub Tools Server

Return to /depl oy, execute deploynent tools

St ream progress updates to client

Return depl oynent result with URL

NoohwnE=
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