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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 QU C and WebTransport. This specification describes
the mappi ng of MCP nessages onto MOQT objects and defines the
procedures for establishing and maintaining MCP sessi ons over MOQT.

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://exanpl e.org/ ncp-nogt/. 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 Protoco
Working Group 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
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1. Introduction

The Model Context Protocol (MCP) [MCP] is an open protocol that
enabl es seanl ess integration between LLM applications and externa
data sources and tools. MCP uses JSON-RPC 2.0 for nessage exchange
and can operate over various transport protocols.

Medi a over QU C Transport (MOQT) [MOQT] is a protocol optimzed for
QUC[QUC that provides efficient publish-subscribe nedia delivery
with support for content distribution networks and | ow | atency
requirenents.

Thi s docunent outlines the use of MOQT as the transport |ayer for
MCP, utilizing MOQT's object delivery and QU C s nmultiplexed streans
for |l owlatency comuni cation. Paired unidirectional tracks enable
real -tine interactions between | anguage nodel s and external systens.
MOQT" s obj ect-based delivery allows efficient resource and too
sharing across clients w thout redundant transfers. Relay networks
support scal abl e content distribution, enabling global MCP depl oynent
with optimzed performance. Native prioritization ensures critica
operations |like tool execution and user interactions receive
sufficient bandwidth. QU C s connection mgration and recovery
provide reliable connectivity in nobile and unstabl e networKks.

1.1. Motivation

The Model Context Protocol (MCP) enables Al applications to integrate
with external data sources and tools, but current transport

mechani sns

poses chal |l enges that can hinder optinmal performance and scal ability.
Thi s specification addresses these chall enges by | everagi ng Medi a
over QUI C Transport (MOQT) as an alternate transport |ayer
specifically optimzed for MCP's operational requiremnents.

1.1.1. Current Transport Challenges

WebSocket Transport |acks native prioritization nechani sns, causing
critical control nessages and urgent tool operations to conpete
equally with routine resource updates. Head-of-line bl ocking occurs
when | arge resource transfers delay tine-sensitive operations, and
the protocol provides no built-in caching or relay capabilities for
scal abl e content distribution

HTTP Transport operates on a strict request-response nodel that
conflicts with MCP's inherently event-driven architecture. This

m smatch forces artificial polling patterns for resource updates and
prevents efficient server-initiated notifications. Wile Server Side
Stream ng provides a mechani smfor servers to send asynchronous
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events, it introduces significant challenges including connection
complexity, limted browser support, proxy interference, and
difficultly in handling bidirectional comrunication patterns
essential for interactive MCP operations. Additionally, HITP/1.1' s
connection limtations and HITP/ 2' s stream dependenci es create
bottl enecks in high-throughput Al applications.

1.1.2. MCP over MOQT

MOQT" s publ i sh-subscribe architecture provides an ideal foundation
for MCP operations, where MCP servers naturally function as

publi shers of resources, tools, and capabilities, while clients
subscribe to relevant content streams. This alignnent enables
several key architectural benefits:

*Semanti ¢ Mapping*: MCP's resource-centric nodel maps directly to
MOQT" s track-based content organi zation. Each resource, tool, or
capability becomes a dedicated track with independent |ifecycle
managenent, version control, and access policies.

*Event-Driven Conmmuni cation*: MOQI's native support for asynchronous
obj ect delivery matches MCP's notification-based architecture,
elimnating the artificial request-response constraints inposed by
HTTP transport.

*Priority-Aware Delivery*: MOQI's built-in prioritization system
enabl es sophi sticated quality-of-service policies, ensuring that
critical MCP operations |like tool execution and user interactions
recei ve appropriate bandwi dth allocation and reduced | atency.

1.1.3. Operational Advantages

The conbi nati on of MCP and MOQT can of fer operational inprovenents
al ong the follow ng di nensions:

Low Latency Operations: MOQI's object-based delivery nodel elimnates
tradi tional HTTP request-response overhead, enabling direct nessage
passing with mnimal protocol overhead. Tool execution requests are
sent as prioritized FETCH operations while control nessages receive
the highest priority (1-2), ensuring responsive interaction even
under hi gh system | oad.

Bandwi dt h Efficiency: MOQT relays provide sophisticated caching
mechani sms and subscription aggregations, that deduplicate frequently
accessed resources across multiple clients. Large docunentation
sets, configuration files, and static assets are cached at rel ay
points, dramatically reducing origin server |oad while enabling

sel ective updates through version-aware object delivery.
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Mul tipl exi ng and Concurrency: QU C s nultiplexing capabilities
prevent head-of-1ine bl ocki ng between different MCP operations,
al | owi ng hundreds of concurrent tool executions, resource
subscriptions, and notification streans to operate independently
wi t hout nutual interference.

Net wor k Resilience and Mbility: QU C s connection mgration and
0-RTT reconnection capabilities maintain session continuity across
net wor k changes, a critical requirenment for nobile Al applications
and | ong-runni ng workfl ows that nmay experience network interruptions.

Edge-Optim zed Content Distribution: The relay infrastructure
supports geographically distributed caching and intelligent content

pl acement, enabling gl obal MCP depl oynments with optim zed perfornmance
characteristics tailored to regional access patterns and data

| ocality requirenents.

1.2. Term nol ogy

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

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

MCP uses MOQT to map its abstractions to MOQT' s transport nechani sns.
MCP nmessages, encoded as JSON-RPC 2.0, are enbedded in MOQT payl oads,
ensuring conpatibility wwth MCP formats and efficient transport over
QUI C streans.

MCP sessions use MOQI sessions for comrunication, starting with a
handshake to negotiate capabilities. This phase ensures clients and
servers agree on features, resource types, and paraneters

MCP Resources are server-controll ed data sources exposed to clients
for read access. |In MOQT, each resource is published over
*resources* track. Content is delivered via MOQT objects, supporting
various data types like files, APl responses, database results, and
version control history. Streaning enables efficient handling of

| arge resources, while automatic updates use new objects w th updated
sequence nunbers for incremental changes. This supports advanced
caching and efficient client synchronization
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Tool s enabl e servers to execute client-requested operations. MOQT
maps tools to dedi cated *tool s* tracks and uses FETCH for request-
response patterns. Supported operations include APl calls, file
tasks, conputations, and service integrations. Progress tracking
uses notifications for real-tine updates. FETCH ensures robust
execution with prioritization, multiplexing, error handling, and
ti meout nmanagenent.

Notifications about resource changes and events are published in
specialized tracks, allowing clients to subscribe wi thout affecting
ot her channels. User input is nmanaged through interactive contro
tracks for consent and data collection

1.3.1. MCP Lifecycle State Chart

______________ .
DI SCONNECTED |
_______ - _
| QUI C Connect
v
ffffffffffffff .
TRANSPORT |
CONNECTED |
_______ - _
|  MOQT Setup
v
v T ’
| ESTABLI SHED |
L - _
| Track Subscribe
v
r— 1
| TRACKS |
| SUBSCRI BED |
L - _
| MCP Initialize
v
ffffffffffffff .
MCP |
I NI TI ALI ZI NG |
_______ - _
| Capabilities Exchange
v
ffffffffffffff .
CAPABI LI TI ES |
NEGOT!| ATED | ]
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1.3.2. 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
-
| MOQT | | MOQT |
| Endpoi nt | ] | |  Endpoint |
L [
__________________ _ -
1

The MCP client-host-server architecture maps to MOQT as foll ows:
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* *MCP Host*: Acts as MOQT client, managing nultiple server
connecti ons
* *MCP Client*: Inplenented as MCP transport adapter within the host

* *MCP Server*:. Acts as MOQT publisher, exposing resources, tools,
and pronpts

2. MOQT Tracks for MCP
2.1. Control Flow
The control flow establishes the fundanental communi cation channels
for MCP session nanagenment and coordi nation. This specifcation
prposes 2 unidirectional tracks for direction for performng session
establ i shnent, capability negotiation, and various control operations
usi ng the MOQT' s publish-subscri be semanti cs.
2.1.1. dient-to-Server Control Track
*  *Publisher*: MCP dient
*  *Subscribers*: MCP Server, optional nonitoring relays
* *Content*:
- MP initialize requests
- Ping nessages (client-initiated)
- Capability negotiation requests
- Session teardown requests
- Tool cancellation requests
2.1.2. Server-to-Client Control Track
*  *Publisher*: MCP Server
*  *Subscribers*: MCP Client, optional nonitoring relays
* *Content*:

- MP initialize responses

- Pong nessages (server responses)
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- Capability negotiation responses

- Session teardown confirmations

- Server-initiated status updates
2.2. Track Types

The vari ous sub-sections provides information on track nam ng design
defined by this specification to map to MCP operati ons.

2.2.1. Control Tracks
Control tracks map MCP session managenent and coordi nati on nessages
including initialization, ping/pong heartbeats, and capability
negotiation and 2 unidirectional tracks for server and client to
carryout message exchanges
Track namespace:
(nmcp, <session-id> control)
Track nanme (Client-to-Server):
(client-to-server)
Track nanme (Server-to-Cient):
(server-to-client)
Groups and objects are nmapped as foll 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 nmaps to exactly one
object. bjects contain JSON-encoded MCP control nessages as defined
in the MCP specification

2.2.2. 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:

(nmcp, <session-id> resources)
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Track nane:
(<resource-uri>)
Groups and objects are napped 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 segments of the resource content. Cbject
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.).

2.2.3. Tool Tracks
Tool tracks map MCP tool execution, facilitating tool invocation
requests, responses, and progress updates using MOQI's FETCH
operati ons.
Track namespace:
(nmcp, <session-id&, tools)
Track nane:
(<t ool - nane>)
Groups and objects are nmapped as foll ows:
Each tool invocation creates a new group with a unique group ID
assigned by the requesting client. Wthin each group, object 1D O
contains the tool request (JSONencoded MCP tool call), subsequent
object I1Ds contain tool responses and progress updates. bjects are
JSON- encoded according to the MCP tool execution protocol

2.2.4. Pronpt Tracks
Prompt tracks map MCP pronpts, distributing pre-defined tenplates and
instructions that standardi ze common operations across the MCP
ecosystem
Track namespace:
(nmcp, <session-id>, pronpts)

Track nane:

(<pr onpt - nanme>)
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Groups and objects are nmapped as foll ows:
Each pronpt version is assigned a unique group ID starting fromQO,
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 information.

2.2.5. 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 narne:
(<cat egory>)
The category paraneter classifies notification types to enable
ef ficient subscription managenent and routing. Comobn category
val ues incl 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 categories may be defined for application-specific
notification types follow ng the pattern <domai n>/ <type> (e.g., ai/

nodel _updat ed, workspace/fil e_changed).

Groups and objects are mapped 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.

2.2.6. 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

2

* 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
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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)

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"

}

1equested_capabilities": ["resources", "tools", "pronpts"]
}
}
}
}

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"
},
"requested_capabilities": ["resources", "tools", "pronpts"],

"nmecp_initialize": {
"protocol Version": "2025-06-18",
"capabilities": {
"resources": { "subscribe": true },
"tools": { "progress": true },
“pronpts”: {},
"elicitation": {}

} ]

"clientlInfo": {
"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 avail able track infornation:
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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
"avail abl e_tracks": {
"control": {
"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™
},
"resources": [
{
"name": "docunentation",
"track": "ncp/session-uuid-456/resources/docunentation”,
"content _type": "text/markdown",
"description": "APlI docunentation and gui des"
}
1,
"tools": [
{
"nanme": "file_operations",
"track": "nctp/session-uuid-456/tools/file_operations",
"description": "File system operations"
}
1,
"pronpts": [
{
"name": "code_review',
"track": "nctp/session-uuid-456/pronpts/code_review',
"description": "Code review pronpt tenplates"
}
]
1
"sessi on_expires": "2025-06-18T12: 00: 00Z"
}
}
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3.2.4.1. Conbined Discovery and Initialize Response

When the client uses the RTT optimzation by including MCP initialize
in the discovery request, the server responds with both session
di scovery and MCP initialization results:

{
"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
"avail abl e_tracks": {
"control": {
"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™

},
"resources": |
{
"name": "documentation",
"track": "ncp/session-uuid-456/resources/docunentation”,
"content _type": "text/markdown",
"description": "APlI docunentation and gui des"
}
1,
"tools": [
{
"nanme": "file_operations",
"track": "nctp/session-uuid-456/tools/file_operations",
"description": "File system operations"
}
1,
"pronpts": [
{
"nane": "code _review',
"track": "nctp/session-uuid-456/pronpts/code_review',
"description": "Code review pronpt tenplates"
}
]

} i)
"session_expires": "2025-06-18T12: 00: 00Z",

"ncp_initialize response": {
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"protocol Version": "2025-06-18",
"capabilities": {
"resources": { "subscribe": true, "listChanged": true },
"tools": { "progress": true },
"pronpts": { "listChanged": true },
"elicitation": {}

"serverlnfo": {
"nanme": "Exanpl eServer",
"version": "2.0.0"
}
}
}
}

3.2.5. Session Establishment Flow
After receiving the discovery response, clients proceed with MCP
session establishnent using the provided session ID. The flow
depends on whether the RTT optim zati on was used:

3.2.5.1. Standard Di scovery Flow

1. Track Subscription: Cient subscribes to the control tracks using
the session ID fromthe di scovery response

2. MP Initialize: Cdient sends the standard MCP initialize nessage
on the client-to-server control track

3. Capability Negotiation: Server responds with its capabilities on
the server-to-client control track

4. Session Active: Cient begins normal MCP operations using the
di scovered tracks and session ID

3.2.5.2. Optimzed Discovery Flow (with conmbined initialize)

1. Track Subscription: Cient subscribes to the control tracks using
the session ID fromthe di scovery response

2. Session Active: Since MCP initialization was conpleted during
di scovery, the client can imredi ately begin normal MCP operations
usi ng the di scovered tracks and negotiated capabilities

The RTT optim zation reduces the session establishnent from4 round-

trips to 2 round-trips by conbining discovery and initialization
operati ons.
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Priority Managenent

MOQT" s object priorities optimze MCP nmessage delivery by considering
the inportance of different track types specified.

The following priority assignnments are RECOMMENDED, but applications
may adj ust them as needed.

1. Control Messages: Highest priority (1-10)
2. Tool Operations: Hgh priority (20-30)

3. Notifications: Mediumpriority (40-60)

4. Resource Operations: Lower priority (70-90)
5. Logs: Lowest priority (100+)

Priorities can al so be adjusted based on:

* User interaction urgency (elicitation requests get higher
priority)

* Tool execution criticality (error handling gets priority boost)
* Resource size and frequency (large resources get |lower priority)
* Server |oad conditions (adaptive priority scaling)
Error Handling
TODO

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 Aggregation
MOQT rel ays provide significant efficiency gains by aggregating
multiple client subscriptions to the same content into single
upstream requests. VWen nultiple clients subscribe to identical MP
resources, tools netadata, or notification streans, the relay

consol idates these into a single subscription to the origin server,
dramatically reducing server |oad and network bandw dth consunpti on.
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4.1.1. Resource Subscription Aggregation

VWhen multiple clients subscribe to the sanme resource track, the relay
mai ntai ns a single upstream subscription and fans out content to al
interested clients:

Client A subscribes: nctp/{session-id}/resources/docunentation
Client B subscribes: ncp/{session-id}/resources/docunentation
Client C subscribes: ncp/{session-id}/resources/docunentation

Rel ay behavi or:

- Single upstream subscription: ncp/{session-id}/resources/docunentation
- Fan-out to 3 downstreamclients

- Bandwi dt h savings: 3x reduction in server |oad

The relay tracks subscription interest |levels and automatically

est abl i shes upstream subscriptions when the first client subscribes
to a track, and tears down the upstream subscription when the |ast
client unsubscribes.

4.1.2. Tool Metadata Aggregation

Tool discovery operations benefit significantly from aggregation
since nultiple clients typically need access to the same tool schenas
and capabilities

TODO. Add an exanpl es
4.2. Content Caching for MCP and Al Wbrkfl ows
4.2.1. Static Resources and Docunentation

Large docunentation sets, APl references, and know edge bases
represent the nost cache-friendly content in MCP depl oynents. These
resources are accessed frequently across nultiple Al sessions but
change infrequently, making themideal candidates for aggressive
cachi ng.

Static resources are delivered through dedicated tracks like

ncp/ {session-id}/resources/{resource-uri} and benefit significantly
fromrelay caching since multiple clients often access the sane
content.
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4.2.2. Tool Schema and Configuration Caching

Tool schemas, parameter definitions, and configuration netadata are
cached aggressively since they define the stable interface contracts
bet ween Al applications and external services. This netadata is
cached with high TTL values, allowing relays to serve tool discovery
requests without repeatedly querying the origin server. Schema
definitions are published as MOQT objects that remain valid unti
tools are nodified or renoved, making themideal candidates for
aggressive aching policies. |In case of nodifications, new updated
schenma definitions are published with updated versioning info,

4.2.3. Capability Information and Session Mt adata

Server capability announcements that define supported features,
resource types, and operational paraneters negotiated during session
establ i shnent are cached via ntp/{session-id}/control/capabilities
tracks as one-tine objects published after MCP initialization,
enabling relays to quickly respond to capability queries w thout
server involvenent. The caching strategy uses long-termstorage with
explicit invalidation only on server restart or capability changes.

Session netadata conprises initialization paraneters, connection
preferences, and configuration data that define session
characteristics and relay behavior. This nmetadata is distributed
through ntp/{session-id}/control/ metadata tracks as cacheabl e
objects, with relay configuration paraneters enbedded i n SERVER _SETUP
message extensions. The cached netadata enabl es consi stent session
behavi or across client reconnections and provides relays with the

i nformati on needed for optimal routing and cachi ng deci si ons.

4.2.4. Model Context and Hi story Caching
For Al workflows that involve nulti-turn conversations or context
bui l di ng, relays can cache conversation contexts and interaction
hi stories to support session resunption and context sharing:

4.3. Track Nane Discovery and Dynani c Updat es
MOQT rel ays enhance the MCP experience by providing efficient
servi ce-1level discovery nechanisns that help clients understand

avai l abl e resources, tools, and services within established MCP
sessions without requiring prior configuration know edge.
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4.3.1. Discovery Track | nplenmentation

Rel ays i npl ement service-level discovery tracks that catal og
avai |l abl e MCP services and their associated track patterns within a

specific session:

Track namespace: ntp/<session-id>/discovery Track nane: catal og

{

"server _catalog": {
"ncp/ {session-id}/resources": {
"avail abl e_tracks": [

"docunent ati on", "api_schenmas", "exanples", "tenpl ates"
] i)
"content _types": ["text/markdown",
"application/json", "text/plain"],
"update_frequency": "daily",

"cache_recomended": true

"ﬁcp/{session-id}/tools/": {
"avail abl e_tracks": [
"file_operations", "database query", "code anal ysis"
]

"execution_types": ["synchronous", "asynchronous"],
"progress_tracking": true,
"cache_recommended": fal se

}

"nmcp/ {session-id}/ pronmpts/": {
"avail abl e_tracks": [

"code_review', "data_anal ysis", "content_generation"

1,
"tenpl ate_versions": ["1.0", "1.1", "2.0"],
"cache_recomended": true

}

},

"di scovery_timestanp": "2025-06-18T10: 30: 00Z"
}

4.3.2. dient D scovery via FETCH Operations
Clients can efficiently discover avail able services by issuing FETCH

requests to discovery tracks, receiving conprehensive informtion
about avail able MCP capabilities
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4.3.3. Asynchronous Updates via Subscriptions

Beyond one-tine discovery, clients can subscribe to discovery tracks
to receive real -tinme updates when new servi ces becone avail abl e or
exi sting services change their characteristics

Thi s subscription-based di scovery update nechani sm ensures that Al
applications can dynam cally adapt to changing service availability
wi t hout requiring configuration changes or manual intervention.

5. Agent Skills and MCP Integration
Agent Skills represent a powerful extension to the MCP ecosystem
provi di ng nodul ar capabilities that can be efficiently delivered and
managed through MOQI"s transport nechani sns. This section describes
how Skills integrate with MCP over MOQT.

5.1. Skills Architecture Overview
Agent Skills are fil esystem based resources that extend Al
capabilities through three progressive |oading |evels, along the
fol | owi ng di mensi ons:

* Always | oadi ng netadata Loadi ng (~100 tokens) provides basic skil
identification and capabilities

* Dynamicaly | oading instructionns when triggered (under 5k tokens)
containing skill logic and execution paraneters

*  Resources and Code are | oaded as needed for actual skill execution
and data processing

Thi s progressive disclosure nodel aligns naturally with MOQT s

obj ect-based delivery system where each | oading |evel can be nmapped

to separate MOQT objects or tracks for optinmal bandwi dth utilization
5.2. Skills Transport over MOQT

Skills netadata is distributed through dedi cated di scovery tracks

that enable clients to understand avail able capabilities wthout

| oading full skill inplenentations:

Track nanespace: ntp/<session-id>/skills Track name: catal og

The skills catal og provi des conprehensive netadata about avail abl e
skills, their capabilities, dependencies, and | oading requirenents:
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"available_skills": [

"skill _id": "powerpoint-processor",
"nanme": "Power Poi nt Processing",
"description": "Create and nodify PowerPoi nt presentations"”,

"nmet adat a_si ze": 95,

"instructions_size": 4200,

"resour ce_dependenci es": ["office-tenpl ates”, "style-schemas"],
"security level": "trusted",

"l oading priority": "on-demand"

"skill _id": "pdf-analyzer",

"name": "PDF Anal ysis",

"description": "Extract and anal yze content from PDF docunents",
"nmet adat a_si ze": 87,

"instructions_size": 3800,

"resour ce_dependenci es": ["pdf-schemas"],

"security_level": "sandboxed",

"l oadi ng_priority": "prel oad"

}

’atalog_version": "1.2.0",
"l ast _updated": "2025-06-18T10: 30: 00Z"

]

}

Skills | everage MOQI" s obj ect-based delivery for efficient
progressi ve | oadi ng:

Each skill’s metadata is delivered as a single MOQT object containing
basic capability information, version data, and |oading requiremnents.

Track nanmespace: ‘ntp/<session-id>/skills/<skill-id>
Track name: ' netadata’

When a skill is activated, its instruction set is |oaded through
dedi cat ed objects containing execution |ogic, paraneter schemas, and
operati onal guidelines.

Track nanmespace: ‘ntp/<session-id>/skills/<skill-id>
Track name: ‘instructions'
Skill resources such as tenpl ates, schemas, and code nodul es are

| oaded on-denmand through separate resource tracks, enabling fine-
grai ned | oadi ng control
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Track namespace: ‘ntp/<session-id>/skills/<skill-id>
Track name: ‘resources/<resource-type>

5.3. Skills Conposition and Workfl ow I ntegration

Conpl ex wor kfl ows can conpose nultiple skills together, wth MOQT
provi ding efficient coordination:

* Dependency Resolution: Skills declare dependencies that are
automatically resol ved through catal og netadata

* Execution Orchestration: Wrkflow engines can preload skill sets
based on antici pated execution patterns

* Resource Sharing: Common skill resources are shared across
wor kfl ow steps to minim ze | oadi ng over head

Skills can share context and state through dedi cated context tracks:

Track nanmespace: ntp/<session-id>/skills/context Track nane:
<wor kf | ow-i d>

Thi s enabl es sophisticated nulti-step workfl ows where skills build
upon each other’s outputs while maintaining clean separation of
concerns.

MOQT rel ays inpl ement sophisticated caching for skill distribution:

* Metadata Caching: Skill catal ogs cached with high TTL for quick
di scovery

* Instruction Caching: Frequently used skills cached at edge
| ocations

* Resource Deduplication: Commobn skill resources shared across
multiple skills

* Version Management: Skill updates distributed efficiently through
ver si on- awar e obj ect delivery

Al applications can inplenent predictive skill |oading based on user

patterns and workfl ow anal ysis, using MOQT' s subscription nmanagenent
to preload |ikely-needed skills while avoi di ng bandwi dth waste.
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6. Shared Context Between One MCP Cient and Miultiple MCP Servers

When a single MCP client connects to nultiple MCP servers

si mul t aneously, shared context nmanagenment becones critical for

mai nt ai ni ng consi stency, efficiency, and proper resource allocation
across all active sessions. This section describes the nechani sns

and consi derations for managi ng shared context in multi-server MCP

depl oynent s over MOQT.

6.1. Context Sharing Architecture

In a shared context scenario, the MCP client acts as a centra
coordi nator that maintains relationships with nultiple MCP servers,
each providing different capabilities, resources, or specialized
services. The client nust nanage session state, resource
subscriptions, and context information across all servers while
ensuring proper isolation and security boundari es.

6.1.1. Session |Isolation and Coordi nati on

Each MCP server connection maintains its own unique session |ID and
track nanespace to ensure proper isolation

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

The client coordi nates these separate sessions while nmaintaining a
uni fied view of avail able capabilities across all connected servers.

6.2. Context Synchronization Mechani sms
6.2.1. Resource Context Sharing
When nultiple servers provide related resources, the client can
i npl ement context synchroni zati on by subscribing to rel evant resource
tracks frommultiple servers and nmaintaining a unified context state.
6.2.2. Tool Execution Context
Tool executions across nultiple servers nmay require shared context to
mai nt ai n wor kfl ow consi stency. Tracking tool execution state across
all severs help ensure proper sequencing of multi-server workflows.
Simlarly results fromtools on one server can be automatically
passed as paraneters to tools on other servers, for exanple.

6.3. Context Synchronization Benefits
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6.3.1. Shared Subscription Managenent

The client optimzes network usage by inplenenting intelligent
subscription managenent across nultiple servers:

* \When multiple servers offer simlar resources, the client can
subscribe to the nost appropriate source based on perfornance,
recency, or quality netrics

* Resource requests can be distributed across servers based on
current |oad, response tine, or geographic proximty

* | f one server becones unavailable, the client can seam essly
redirect subscriptions to alternative servers providing simlar
capabilities

6.3.2. Context Caching and Reuse

The client inplenments sophisticated caching strategies that work
across all connected servers:

*  Context information cached from one server can be reused when
working with other servers, where appropriate.

* The client tracks resource versions across all servers to ensure
cache consi st ency

* Only changed context elenents are synchroni zed across servers to
m ni m ze bandw dth usage

7. Security Considerations
TODO
8. | ANA Consi derati ons
TODO
9. Exanpl es
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