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Abst ract

Thi s docunent specifies a Agent-to-Agent conmunication framework
enabling structured, |owlatency, and senmantically rich comruni cation
bet ween aut ononous agents over the Media over QU C (MQ protocol.

It | everages MoQ s efficient nmedia transport capabilities while

i ntroduci ng a new application-layer fram ng nechanismto support
control signaling, session nmanagenent, and |arge data fragnentation.
The design supports both intra-domain and inter-donmain depl oynment,
with an enmphasis on interoperability, extensibility, and m ni nmal

over head.

Status of This Meno

This Internet-Draft is submtted in full confornmance 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 docunents valid for a maxi mum of six nonths
and may 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 2 Septenber 2026.
Copyright 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
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and restrictions with respect to this docunent.
extracted fromthis docunent nust
described in Section 4.e of the Trust Legal

Code Conponents
i ncl ude Revi sed BSD Li cense text as
Provi sions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

The nul tinodal capabilities of Al Agents, has created a need for a
real -time communi cation framework that supports both nmedia stream ng
and structured control signaling. Existing protocols such as HITP/ 2,
gRPC, either suffer from head-of-Iine blocking or |ack native support
for real-tine nedia and bidirectional streani ng.

Medi a over QUIC (MQ offers a conpelling transport foundation wth
its lowlatency, nultiplexed, and connection-robust design. However,
MoQis originally optimnmized for media delivery and | acks native
semantics for agent-to-agent control, session establishment, and
structured data exchange.

Thi s docunent proposes an application-layer protocol franmework that
operates over MbQ It introduces:

* A binary framng structure to carry both control and medi a
payl oads.

* A session managenent nmechanismfor nulti-turn agent dial ogues.

* Strategies for fragmenting | arge control signals with parti al
reliability.

* Support for both MQ donmai n-1ocal and internet-w de communicati on.
The proposed framework is designed to be minimal, nodular, and
conmpatible with existing MoQ inplenentations. |t does not nodify
MbQ s transport senmantics but instead defines a new application-|ayer
envel ope that can be carried within MQ Obj ects or Datagrans.

2. Requirenents and Term nol ogy
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

MoQ Media over QUIC, a protocol for real-time nmedia delivery.
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Agent: An autonompus entity capabl e of sending and receiving
structured commands and nedi a.

Session: A |logical dialogue between two agents, identified by a
Session |ID.

Frame: The basic unit of agent to agent communication, consisting of
a header and payl oad.

3. Architecture Overvi ew

Agent Protocol over MQ operates as an application-layer protocol on
top of MoQ The protocol stack is illustrated bel ow
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| Agent to Agent Communication - Application Logic |
| (Agent Reasoni ng, Conmmand Execution, Media Processing) |

Agent Protocol over MQ Frane Layer (Header + Payl oad)

i R +
Frame Header Frame Payl oad
- Magi ¢ Number - CVD (JSON)
- Version - DATA (Binary chunks)

I | I
I | I
I | I
| - Message Type | | - STREAM (Medi a sanpl es) |
| - Session ID | | - HEARTBEAT (Enpty) |
I | I
I | I
I [ I

- StreamID
- Fl ags
- Payl oad Length
o e e e e m e i oo e +
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e a— oo +
I
%
e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e emee— oo +

Medi a Transport Layer (MQ

| |
| Track Managenment | Goup/ Object | Datagram Support |
| Subscribe/Publish | Prioritization| Lowlatency |

Transport Layer (QUI Q)
UDP-based | O-RTT Handshake | Stream Milti pl exing
TLS 1.3 | Loss Recovery | Flow Control
Figure 1: Protocol Stack of Agent Protocol over MQ
The stack consists of four main |ayers:
* Transport Layer (QUI C): Provides UDP-based, |owlatency transport

with built-in encryption (TLS 1.3), O-RTT connection
establi shnent, stream nultipl exi ng, and congestion control.
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4.

1.

* Media Transport Layer (MbQ: Handl es track-based pub/sub, group
and obj ect organization, priority managenent, and dat agram support
for real-tinme nmedia delivery.

* Application Fram ng Layer: Defines the Agent Protocol over MQ
binary frame structure with fixed header fields and variabl e
payl oad, enabling efficient encapsul ation of different nmessage

types.

* Application Logic: |Inplenents agent-specific functionality
i ncl udi ng reasoni ng engi nes, comrand interpretation, nedia
processi ng, and busi ness | ogic.

Agents establish a MbQ session (via WbTransport or native QU C
client) and use one or nore Tracks for communication. Each agent-to-
agent nessage is encapsulated in a binary frane before being sent as
a MoQ Object or Datagram The frami ng | ayer provi des session
managenent, fragnmentati on support, and extensibility through version
and flag fields.

Agent to Agent Communication Frame Structure
The Agent to Agent Communi cation frame is a binary structure designed

for efficiency and extensibility. It consists of a fixed-Iength
header and a vari abl e-1 engt h payl oad.

Frame Header For mat

[ sl e s oo e e e e e e e e s et
| Field | Length | Description | MQ Mappi ng |
I | (bytes) | I

| Magic | 2 | Identifier: OxA2A2 | Detects agent- |
| Nunmber | | | to-agent |
| | | | traffic |
S S o m oo Fom e +
| Version | 1 | Protocol version (e.g., | Forward |
| | | 0x01) | compatibility |
S R S R o e e e e e e e e a oo - o e e e e oo oo +
| Msg | 1 | Message type: CMD(0xO01), | Route to |
| Type | | DATA(O0x02), STREAM 0x03), | handl er |
| | | HEARTBEAT(0x04) | |
S S e oo +
| Session | 8 | Unique session identifier | Correlate |
| ID | | (UUIDv7 or hash) | multi-turn |
| | | | dial ogues |
O O o oo Fom e +
| Stream | 4 | Identifier for fragnented | Reassenble |
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| ID | | streans | large data |
B B o e e e e e e e Fom e e e oo +
| Fl ags | 1 | Bitmask: conpressed(0x01), | Processing |

| | encrypted(0x02), | hints |
| | | fragnment ed(0x04) | |
S S o e e e e e i eee oo n o e e oo +
| Payl oad | 4 | Length of the follow ng | Parse boundary |
| Len | | payl oad | |
S R S R o e e e e e e e e a oo - o e e e e oo oo +

Table 1

Frame Payl oad

The payload is interpreted based on the Msg Type and Fl ags:

* CVD: JSON or MessagePack-encoded command structure.

* DATA: Raw binary chunk of a large file or buffer.

*  STREAM Raw nedi a sanple or sinplified RTP-1i ke header + frane.
*  HEARTBEAT: Enpty payl oad; used for |iveness detection.

Message Encodi ng Formats

Agent Protocol over MQ uses JSON (JavaScript Ohject Notation) as the
standard encoding format for structured nessage content:

1. JSON Encodi ng

JSON (JavaScript oject Notation) is used for all CMD and control
nmessages:

*  *Human-r eadabl e* and wi dely supported across programm ng | anguages
* *Sel f-describing* with key-value pairs

* *Schema-flexible* allow ng dynamc field addition

* *Standard library support* in nost nodern | anguages

Exanpl e CVMD nessage in JSON:
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{
"action": "session_init",
"session_id": "abc-123-def-456",
"aut h_t oken": "eyJhbCGci O JI Uzl INi | sl nR5¢cCl 61 kpXvCJ9. .. ",
"capabilities": {
"medi a_types": ["video/h264", "audi o/ opus"],
"max_fragnent _size": 1400
}
}

Figure 2
4.3.2. Binary Encoding for STREAM and DATA
Medi a streanms and | arge data payl oads use raw binary encodi ng:

*  *STREAM nessages*: Raw nedi a sanples (H 264, Cpus, etc.) without
addi ti onal encodi ng over head

*  *DATA messages*: Raw binary chunks for file transfers and | arge
payl oads

*  *Maxi mum ef fi ci ency* for bandwi dt h-constrai ned scenari os
4.4. Message Type Details

Each nessage type has specific field requirenents and processing
rul es:

4.4.1. CMD Message For mat
CMVMD nessages carry structured comands encoded in JSON. In addition

to session managenment conmands, CMD nessages include specific actions
for subscription managenent in pub/sub scenari os.
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f ool s ey oo e e
| Field | Type | Requi r ed | Descri ption| Exanpl e |
. S sl sl e e s e s e s el
| action | String | Yes | Command "session_init",

I I
| | | |identifier |"session_ack", |
| | | | | “subscri be_request", |
| | | | | "unsubscri be_request™", |
| | | | | "track_ready" |
TS R, S R o e e e e e +
| session_id|String/|Yes (for | Sessi on | "abc-123- def - 456" |
| |UUD |session cnds)|identifier | |
S Fomm o - S Fom e oo o e e e e e e eie oo n +
| aut h_t oken| String | Yes (for | IWI with | "eyJhbCGeci G JI Uzl INi I sl n "
| | | session_init)|operation | |
I I I | claim I I
TS AR, S S o e e e e e e e oo +
| status | String | No | Response | “approved", "denied", |
| | | | status | “error” |
S S R R o e e e e e e e e e e oo - +
| error_code| I nt eger| No | Error | 401, 403, 500 |
| | | |identifier | |
TS AR, S S o e e e e e e e oo +
| payl oad | Any | No | Commrand- | {"key": "val ue"} |
| | | specific | |
I I I | dat a I I
Fomm oo - N o m e e e oo - N Tt +

Tabl e 2

4.4.2. Subscription Managenent Fiel ds

For subscription-related actions such as "subscribe_request” and
"unsubscri be_request”, CMD nessages include additional fields:
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[ e oo sy oo el e s
| Field | Type |Required |Description |Exanple |
[ oo oo sy ooy oo ool s s s s sl
| track_name | String| Yes (for | Name of the |"agent2.session456. video"
| | | subscribe)|track to | |
| | | | subscri be to] |
T Fomemm - T T T +
| Quality | {"resolution": "1080p", |
| | paraneters |"fps": 30} |
I I I | for the I I
| | | | subscri pti on| |

| subscriber_id |String|Yes (for |ID of the | “agent 1" |
| | | subscri be)| subscri bing | |
I I I | agent I I
Tabl e 3
4.4.3. DATA Message Format

DATA nessages carry raw binary chunks for large file transfers.

B oo e e e el sl et =}
| Field | Type | Required | Description | Constraints |
[ el sl el ool ool ]
| chunk_index | Integer | Yes | Position in | O-based, |
| | | | sequence | sequenti al |
Fomm e e e e e e oo Fommm e e oo Fommm e e e e oo Fomm e e e e e e oo Fomm e e e e e e e oo +
| total chunks | Integer | Yes (last | Total nunber | Mist match |
| | | chunk) | of chunks | in all |
| | | | | chunks |
Fommm e e e e e e S S Fommm e e e e e e Fommm e e e e e e oo +
| checksum | String | No | Data | SHA- 256 hex |
| | | | integrity | encoded |
I I I | hash I I
Fom e e e o O S Fom e e e o Fom e e +
| netadata | Object | No | Fileltype | {"filenane":

| | | | information | "file.txt"} |
Fomm e e e e e e oo S Fommm e e e oo Fomm e e e e e e oo s +

Table 4

4.4. 4. STREAM Message For mat

STREAM nessages carry nedia sanples with optional timng infornmation
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[ oo ooy et oo ool el s
| Field | Type | Required | Description | Exanple |
[ oo oo sy ool oo e o el s e
| tinmestanp | I nteger| Yes | Sanple | 1678901234567 |
I I | timestamp | I
I I I | (ms) I I
Fom e S S S oo +
| nedia_type | String | Yes | Media | "video/h264", |
| | | content | "audi o/ opus" |
I I I | type I I
Fom e oo - S S Fom e +
| sequence_nunber |Integer| Yes | Frane | 12345 |
| | | sequence | |
o e e e e e o B S, Fomm e e e oo o e e e e oo o Fom e e e oo - +
| key_frame | Bool ean| No | I's key | true |
| | | frame |
Fom e oo - S S Fom e +
| bitrate | I nteger| No | Current | 1000000 |
| | | | bitrate | |
I I I | (bps) I I
R S S S S +
Table 5
4.4.5. HEARTBEAT Message For mat
HEARTBEAT nessages have enpty payl oad and are used for |iveness
det ecti on.
| Field | Val ue | Description |
| Payload Length | O | No payl oad data |
oo - - N oo e e e e e e e e e e e e e m e oo oo +
| Processing | Ack only | Recipient should acknow edge receipt |
S S o m o oo +
Table 6
MbQ Mappi ng and Transport Consi derations

4.

5.

Agent Protocol over MQ franes are mapped to MbQ Objects and
Dat agrans based on their reliability and | atency requirenents:

* *CMD franes*: Mapped to MoQ Cbjects to ensure reliable delivery of
control messages. These require acknow edgnent and retransni ssion
if lost.
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*  *STREAM frames*: Mapped to MoQ Objects by default for ordered
delivery. My use MbQ Datagrans for |loss-tolerant real-tine
streans where occasi onal packet |oss is acceptable.

*  *DATA frames*: Large data chunks are napped to MbQ Oojects for
reliable transfer. Snmall data may use MdQ Dat agrans for | ower
| at ency.

*  *HEARTBEAT frames*: Mapped to MQ Datagranms for efficient keep-
alive functionality w thout requiring acknow edgnents.

Thi s mappi ng ensures that the transport characteristics of MQ align
with the application requirenments of agent-to-agent communication.

4.6. Pub/Sub Mechani smIntegration

The MbQ pub/sub nmechanismis integrated with Agent Protocol over MQ
t hrough specific CVD nessage types that nanage subscriptions at the
application | ayer:

* *Subscription Requests*: Agents send CVMD nessages with action
"subscribe request” to initiate track subscriptions.

* *Subscription Managenent*: The "subscribe_request"” includes track
nane, quality paraneters, and authorization tokens.

* *Track Nam ng Convention*: Track names follow the format
"{agent id}.{session_id}.{streamtype}", e.g., "agentl.abc-
123-vi deo".

* *Aut horization*: Subscription requests are validated agai nst the
agent’ s authorization token before establishing the underlying MQ
subscri ption.

Thi s approach provides application-layer control over the underlying

MbQ pub/sub nmechanism allow ng fine-grained access control and

sessi on managenent.

5. Session and Conmuni cati on Mbdel
Agent Protocol over MQ supports two comruni cati on nodes:
5.1. In-Session Conmuni cati on (Recomrended)
Agents establish a session using a handshake that includes
aut hori zation verification. Once a session is established, agents

can use subscription managenent comands to establish pub/sub
rel ati onshi ps:
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* Agent A obtains an authorization JW containing an operation claim
as defined in [1-D.liu-agent-operation-authorization].

* Agent A sends a CMD frane with {action: "session_init",
session_id: 0x123..., auth_token: "<JW>"}.

* Agent B validates the JW and verifies the operation perm ssions
bef ore respondi ng.

* Agent B responds with CMVMD {action: "session_ack", session_id:
0x123..., status: "approved|denied"}.

* Subsequent nessages use the sanme Session IDin the frame header

The session term nates with a *session_bye* conmand or MQ session
cl osure.

5.2. Session-Less Communi cation
For stateless interactions (e.g., heartbeat, fire-and-forget
command), agents may send frames w thout session setup. The *Session
ID* field is set to zero. Authorization for such interactions is
typically pre-established or inplicit.

6. Fragnmentation and Large Data Handling

Agent Protocol over MQ defines three strategies based on payl oad
si ze:

6.1. Snall Signals (< 1400 bytes)

Sent as a single MbQ Datagram or Object. No application-I|ayer
fragmentation. Ideal for commands and heart beats.

6.2. Large Data (> 1400 bytes)
Application-layer fragnmentation is required:
* Data is split into chunks (e.g., 1400 bytes).

* Each chunk is encapsulated in an agent protocol over MQ frane
with the sane Stream | D

* The last chunk sets the fragmented flag to 0 and includes fina
met adat a.

Reassenbly is perfornmed at the receiver using Stream | D and order of
arrival
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6.3. Streaning Media
Conti nuous nedi a (audi o/ video) is sent as a sequence of agent
protocol over MQ *STREAM franes. Each frame carries one nedia
sanple. Loss of a single frame does not bl ock subsequent ones,
| everaging MoQ s partial reliability.
7. Transport and Donmai n Consi derations
Agent Protocol over MoQ is designed to operate in two nodes:
* Intra-MQ Domai n: Agents communicate within the same MQ
infrastructure (e.g., same edge cluster). Low |atency, high
trust. MQnative discovery i s RECOMVENDED.

* Inter-Domain (Internet-w de): Agents comuni cate across networks.
STUN TURN | CE MAY be used if direct QU C path fails.

Agent Protocol over MQ does not define its own discovery mechani sm
but RECOMMVENDS integration with Mo@Q s track di scovery or external
service directories.

8. Security Considerations

Agent Protocol over MQ inherits security fromthe underlying
transport:

* QUIC provides TLS 1.3 encryption and O-RTT resunption.

* Application-layer authorization uses JW with operation claimas
defined in [I-D.liu-agent-operation-authorization].

* Session establishment requires validation of authorization tokens
bef ore comuni cati on begi ns.

I mpl ement ati ons MUST val i date aut hori zation tokens before processing
any agent-to-agent communication. Session |IDs MJST be
cryptographically randomto prevent session hijacking.

9. | ANA Consi derations

Thi s docunent requests IANA to create new registries and register
initial values for the Agent Protocol over MQ
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9.1. Agent Protocol over MQ Magi ¢ Nunber Registry
IANA is requested to create a new registry for Agent Protocol over
MbQ Magi ¢ Numbers under the "Media over QU C (MQ" group. The
registration procedure is Standards Action as defined in [ RFC8126].

Initial registration:

[ oo oo [} g oo g
| Value | Description | Reference |
S sy s e e e e e e e e s e el e s
| OxA2A2 | Agent-to-Agent Communi cation Frame | [This docunent] |
R o m m e e e e e e e e ee oo o +
Table 7
9.2. Agent Protocol over MQ Version Registry
I ANA is requested to create a new registry for Agent Protocol over
MbQ Versions. The registration procedure is Standards Action.
Initial registration:
| Value | Description | Reference |
| Ox01 | Agent Protocol over MQ Version 1 | [This document] |
AR, o e e e e e e e e e e e e oo oo o e e e e oo +

Table 8

Val ues 0x00 and OxFF are reserved. Values 0x02-0xFE are avail abl e
for assignnment.

9.3. Agent Protocol over MQ Message Type Registry

I ANA is requested to create a new registry for Agent Protocol over
MbQ Message Types. The registration procedure is Specification
Required as defined in [ RFC8126].

Initial registrations:
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| Value | Message Type |
| 0x00 | Reserved |
S D . +
| O0x01 | CVMD |

[ oo e
Descri ption | Reference
[} g oo g
Reserved for future use | [This docunent]
_________________________ o e e e e e e e e e e m =
Conmand nessage with | [This docurnent]

structured payl oad |

......................... o e e e e e e e e e e ==
Raw bi nary data chunk | [This docunent]
_________________________ o e e e e e e e e m - ==
Medi a stream sanpl e | [This docunent]
_________________________ B,
Li veness detection | [This docurent]

message |
_________________________ e e e e e e e e m---
Tabl e 9

Val ues 0x05- OXFE are available for assignnent. Value OxFF is

reserved.

9.4. Agent Protocol over MQ Frane Flags Registry

I ANA is requested to create a new registry for Agent Protocol over
MbQ Frame Flags. The registration procedure is Specification
Required. Each flag is represented by a bit position (0-7).
Initial registrations:
| Bit | Flag Nane | Description | Reference
| O | Conpressed | Payload is conpressed (0x01) | [This
| | | | docunent]
+--m o= Fom ek o e e e e e e eee e o e e e oo
| 1 | Encrypted | Payload has application- | [This
| | | layer encryption (0x02) | docunent]
Fomm - - Fomm e oo - o e e e e e e e e m e e o e e e e oo -
| 2 | Fragmented | Frane is part of a | [This
| | | fragnmented stream (0x04) | docunent]
+--m o= Fom ek o e e e e e e eee e o e e e oo
| 3-7 | Unassigned | Available for assignnent | [This
| | | | document]
Fomm - - Fomm e oo - o e e e e e e e e m e e o e e e e oo -
Tabl e 10
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9.

10.

11.

Li

5. Weéll-Known URI Registration

I ANA is requested to register a new well-known URI in the "Wl -Known
URI s" registry as defined in [ RFC8615].

The "/.well-known/a2a" endpoint facilitates agent discovery in inter-
domai n depl oynents. \When accessed via HTTPS GET, the endpoint
returns a JSON response contai ning the MbQ endpoi nt information for
Agent Protocol over MQ communi cati on.

URI suffix: a2a
Change controller: |ETF
Speci fication document: This docunent

Rel ated i nfornmation: Used for WbTransport-based Agent Protocol over
MbQ endpoi nt di scovery. The endpoint returns a JSON object with
the MoQ endpoint information, e.g., { "nog_endpoint":
"quic://api.exanmple.com 443" }
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Appendi x A.  Appendi x A Usage Exanples

Thi s appendi x provi des detail ed exanpl es of Agent Protocol over MQ

interactions based on a multinodal collaborative design scenario.
A.1l. A1 Scenario Overview

*Agents: *

* *Agent 1 (Personal Assistant):* Resides on a user’s smartphone.

* *Agent 2 (Professional Designer):* Resides on a cloud server.
A 2. A 2 Stateless Communi cation (Session-Less)

Used for lightweight, fire-and-forget interactions like |iveness
checks or sinple status updates.

A.2.1. A 2.1 Heartbeat Interaction

Agent 1 sends a heartbeat to Agent 2 to mmintain the MQ track
activity.

Header :

- Magi ¢ Nunber: OxA2A2

- Version: 0x01

- Msg Type: 0x04 (HEARTBEAT)
- Session ID: 0 (Statel ess)
- Stream I D: O

- Flags: 0x00

- Payl oad Len: O

Payl oad: (Enpty)

Figure 3: Heartbeat Frane |nplenentation
A.3. A 3 Stateful Comrunication with Stream ng Media

Used for conpl ex dial ogues requiring continuous medi a processi ng,
such as real -tinme video anal ysi s.

Liu & Krishnan Expi res 3 Septenber 2026 [ Page 18]
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A 3. 1.

A.3.1 Real-tine Video Stream for

Agent Protocol over MQ March 2026

Desi gn Feedback

*Step 1: Session Handshake with Authorization*

Agent 2 (d oud)

Agent 1 (Smartphone)
I

I
| CMD {action:"session_init", |
| session_id: "abc-123", |
| aut h_t oken: " <JWI'>"} |
R RREEEEEEEEEEE >
I
I
I
I

I

| CMD {action:"session_ack",
| session_id: "abc-123",
| status: "approved"}

|

Figure 4: Session Establishnment Sequence

*Step 2: Media Stream ng*

Agent 1 captures video and sends it as STREAM franmes within the

est abl i shed sessi on.

Header :
- Magi ¢ Numnber:
- Version: 0x01
- Msg Type:

- Flags: 0x00
Payl oad Len: 1200

OxA2A2

0x03 ( STREAM
- Session I D abc-123

Liu & Krishnan

I3ayl oad: [Raw H. 264/ HEVC NAL Unit]

Figure 5: Video Sanple Frane |nplenentation
.2. A 3.2 Subscription Managenent Exanpl e

*Step 1: Subscription Request*

Agent 1 wants to subscribe to Agent 2's video feed. It sends a

subscription request within the established session.

Expi res 3 Septenber 2026
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Agent 1 (Subscri ber) Agent 2 (Publisher
I
| CMD {action:"subscribe_request”,
| session_id: "abc-123",
| track_nane: "agent 2. vi deo. h264",
I

I

| CMD {action:"track_ready",
| session_id: "abc-123",
| st atus: "approved",

I
I

)
I
|
|
subscri ber i d:"agent1"} |
I
I
|
|
track url:"nopq://track/agent2.vi deo. h264"}|

Figure 6: Subscription Request Sequence
*Step 2: Media Stream ng via MQ pub/sub*
After successful subscription negotiation via CVD nessages, the

actual media streamflows through the underlying MQ pub/sub
mechani sm

A 4. A 4 Stateful Communication with Large Data Bl ocks

Used for transferring high-resolution assets or |arge nodel weights.
A 4.1. A 4.1 Sending H gh-Res Design Assets

Agent 2 sends a 5MB design file back to Agent 1.

*Fragnmentation Strategy:* The file is split into chunks of 1400
byt es.

Header :

- Msg Type: 0x02 (DATA)

- Session I D abc-123

- Stream I D 101 (File Transfer Stream
- Flags: 0x04 (Fragnented = 1)

- Payl oad Len: 1400

Payl oad: [First 1400 bytes of the file]

Figure 7: First Chunk Frame
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A 5.

Liu

ernet-Draft Agent Prot ocol

Header :

- Msg Type: 0x02 (DATA)

- Session ID: abc-123

- Stream I D: 101

- Flags: 0x00 (Fragnented = 0)
Payl oad Len: 800

over

Payl oad: [Final 800 bytes of the file]

MQ

Figure 8: Last Chunk Frame

. A 5 Depl oynent Scenari os

.1. A 5.1 Intra-Domain (Same Edge C uster)

Agents are deployed in the sane regional

Cl oud Hangzhou Regi on).

data center (e.g.,

* *Discovery:* Uses MQ native track discovery.

* *latency:* Extrenely low (< 5ns).

March 2026

Al i baba

* *Trust:* High; encryption is present but overhead is m ninal due

to short physical distance.

2. A 5.2 Inter-Domain (Cross-C oud Invocation)

Agent 1 (on Smartphone) calls Agent 2 (on C oud).

Agent 1 (Smartphone) .well-known/a2a

I
| GET https://cloud. exanpl e. coml . wel | - known/ a2a |

Agent 2 (d oud)
I

oo >
| { "mog_endpoint": "quic://api.cloud. exanpl e.com 443" } |
| |
| QUI C MQ Handshake (0-RTT) |
|~ >
| Agent Protocol over MQ Frame |
| (Session Init with Auth) |
|- >

Figure 9: Inter-Domain Connection Fl ow

* *Discovery:* Uses HTTPS Wl | - Known URI

as a bootstrap.

* *Traversal:* Relies on QU C s robustness agai nst NAT changes.

& Krishnan Expi res 3 Septenber 2026
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* *Security:* Inherits TLS 1.3 from QU C, ensures end-to-end privacy
across public networks.

A.6. A 6 Summary Table of Interaction Types

B ool s s e s
| Type | Sessi on| Msg Type | Typi cal | MbQ Mappi ng |
I | 1D I | Usage I
[ s el el bl e sl e st °Y
| *Session-Less* |0 | HEARTBEAT| Keep-al i ve, | MQ Dat agram |
| | |/ CMVD | Si mpl e | (HEARTBEAT), |
| | | | Queries | MbQ nj ect |
I I I I | (CWD) I
S B S, B S S o e e e e e o +
| *Streanm ng* | UUI D | STREAM | Audi o/ Vi deo/| MbQ hj ect |
| | | | Sensor | (Ordered |
| | | | Stream | Delivery), MQ |
| | | | | Datagram (Loss- |
| | | | | Tol erant) |
S B S, B S S o e e e e e o +
| *Bul k Dat a* | UUID | DATA | Large Files,| MQ bject |
| | | | I mages | (Reliable), MQ |
| | | | | Datagram (Snall |
I I I I | Data) I
o e oo R Fome e oo e oo o e oo +
| *Control* |UUD | CWVD | Logi c | MbQ nj ect |
| | | | Execution, | (Reliable) |
I I I | ACKs, I I
| | | | Subscri pti on| |
I I I | Management | I
o e oo R Fome e oo e oo o e oo +
Table 11
Aut hors’ Addr esses

Dapeng Liu

Al i baba d oud

Emai | : max. | dp@l i baba-inc. com

Sur esh Kri shnan

Ci sco

Emai | : suresh. kri shnan@mai | . com
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