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Abst ract

Wth the advent of the era of Al large nodels and intelligent agents,
more and nore scenari os about agent interconnection have energed,
such as col |l aboration among multiple agents within a househol d,
intelligent robots cooperating to conplete pipeline tasks in
different operations of the industrial Internet, drone groups,
intelligent vehicle networking, etc. These scenarios not only
require |l ow | atency and high bandw dth, but al so denmand efficient

i nformati on exchange and cross-donmai n coordi nati on and schedul i ng
capabilities in conplex collaborative tasks. Therefore, new
orchestrati on and nmanagenent technol ogi es and franeworks are needed
in existing networks to address this. The interconnection of
different agents also brings about an energence of inference, with a
| arge number of inference requests being processed fromthe nobile
phone side to the cloud. 1In order to inprove inference efficiency,
in a cloud-edge-end nulti-layer inference architecture, |arge nodels
and agents at different |levels cooperate to conplete tasks, resulting
in a conplex intelligent agent interconnection network. Gateways and
routers serve as forwarding entries on the network road hi ghways,
responsi bl e for building communi cati on channels for the agents spread
t hroughout the network, which requiring function upgrades to support
the continuously evolving inference service in the future.

Requi renent s Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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wor ki ng documents as Internet-Drafts. The list of current
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| nt er net -

Internet-Drafts are draft docunents valid for a maxi num 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
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license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
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1. Introduction

Agentic Network refers to a network composed of ubiquitous agents,
intelligent network el enments, and network resources. |t addresses
the issue of nulti-agent collaboration across network domains,

| everagi ng network capabilities to neet the interconnected

communi cati on and nmanagenment needs of various forms of agents. It
connects edge conmuni cati on networks and devi ces, conpl eting network
intelligence upgrades. Toward the future, the Agentic (IP) Network
wi |l become a new generation of intelligent IP network, building a
hi gh- speed pathway for intelligent agent interconnection and serving
as the core brain and transit station for agent interconnection and
col | abor ati on.

In this background, intelligent and autononobus network routing
managenent &control will enter a new stage characterized by
"intention-driven, autononous coll aboration, and i nherent security".
Wth intelligent agents as the core, the routing architecture will be
restructured, achieving a qualitative change from "passive
adaptation" to "active prediction" and from "singl e-poi nt
optimzation" to "global collaboration"

2. Abbreviations and Definitions

Agentic (I P) network: A novel network architecture composed of
ubi qui t ous ubi qui tous agents, intelligent and non-intelligent
networ k el ements, conputing resources, and network |ink resources,
whi ch supports agent interconnection technol ogies and functions
such as intention transfer, senmantic communication, know edge and
context-driven nmechani sns, inplenenting agent interconnection
protocol s, and enables efficient collaboration anong nmultiple
agents as well as distributed nulti-Ievel inference.

Agentic gateway: Agentic gateway is the intelligent network el ement,
capabl e of autononobusly perceiving information and taking
correspondi ng actions. It can performall the functions of a
gateway while integrating Al capabilities to execute planning,
anal ysi s, decision-nmaking, and action execution for specific
functions (such as intelligent route recommendati on) or autononous
events.

(To be added)
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3. Use Case

This chapter lists three typical application scenarios of agent
i nterconnection, describing the capabilities and requirenents of the
agentic network and gat eway needed.

3. 1. I ndustrial |nternet

I ndustrial Internet involves coll aboration anong smart manuf acturing
robots. In the production line, they cooperate to conpl ete tasks,
conduct multinodal data sensing, and fulfill their m ssions under the
coordi nation and control of edge gateways. Edge gateways aggregate
data from various device agents, perform|ocal preprocessing
(filtering invalid data, extracting key features), and avoid network
congestion caused by directly connecting massive data to the cloud.

At the same time, they can issue sonme control instructions (such as
regi onal coll aborative control instructions to achieve device |inkage
operation). Different agent devices within the gateway can share
data, identify anonalies, and provide collaborative early warning and
handl i ng of faults.

3.2. Smart Hone
(To be expanded)

3.3. doud-edge-end Col |l aboration Scenario of Intelligent Vehicle
Net wor ki ng

(To be expanded)
4. Definition and Functions of Agentic Gateway
4.1. Introduction and Definition

Intelligent network elenents refer to network equi pnrent hardware that
integrates Al technology to fulfill network functions. Intelligent
gateways | everage the anal ysis and generation capabilities of Al

|l arge or small nodels to acconplish new forwardi ng, control
managenent, and other functions in the context of the devel opnent in
the Al era. These functions include but are not limted to
intelligent traffic identification, intelligent route recomendati on,
intelligent forwarding, user-level/service-Ilevel service

i dentification, autononous operation and maintenance, achieving
triple perception and tuning of thensel ves, the network, and
services, while autononously allocating resources, realizing event
sel f-1o0opi ng, supporting energing inference services, and enhanci ng
user service experience.
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4.

Each intelligent network elenent (NE) itself is an agent capabl e of
performng all the functions of a NE. It has evol ved from passive
execution of single rules to active perception, discovery, and
intelligent processing. Equipped with intelligent agent capabilities
such as perception, planning, analysis, decision-nmaking, and
execution, it can do nore than traditional NEs. As a "neuron" in the
interconnected intelligent agent network, it can participate in

hi gher -1 evel deci sion-maki ng and regul ati on.

Agentic gateway can support:

* The original gateway/router network el ements were nostly passively
responsi ve, executing a single rule function. The upgraded
network el ements can automatically conplete functions in a closed
| oop, leveraging the capabilities of Al nodels, both | arge and
smal |, to enhance autonation and intelligence |evels, reducing
manual intervention.

* For agent interconnection, in order to face the conpl ex agent
i nterconnection scenarios in the future, it is necessary to
enhance network capabilities, and the analysis, generation, and
deci sion-naking abilities of intelligent agents can be inproved.

* The interconnection and nanagenent scheduling of nultiple
intelligent network el enents. The advent of the agent era demands
cl oser cooperation and interconnectivity anmong networks. The
intelligence of network elenments signifies the flexibility in
supporting service operations.

Intelligent Forwarding and Routing

Unli ke traditional address-based peer-to-peer information routing and
forwarding, in the era of agent communication, tasks are first
deconposed and grouped, followed by necessary conmunication for task
execution or inference. After task triggering, agents and routing
protocols in appropriate domains are matched based on service
characteristics and requirements, enabling intelligent agent routing
deci si ons and addr essi ng.

Servi ce characteristics can be based on the current task
classification (such as ordering, navigation, etc.), or can be
classified according to tinme-delay sensitivity, data wi thout |oss,
hi gh bandwi dt h, etc.

The capability graph can be used to search for an appropriate |list of
agents during addressing. This process can be conbined with the
capabilities of agents, application intents, real-tinme |oads, and
link quality for dynanic addressing. Based on the characteristics of
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the agents, targeted traffic distribution can be inplenmented.
Furt hernmore, through self-learning, the selection of the optimal path
can be reinforced.

I ntent and Networ k Environnent Perception

Agentic gateway shoul d achi eve aut ononobus event detection and
handl i ng, perceive and forward information intentions, and sense the
state of the intelligent agent (online/offline), load, link quality,
conputing power, and other environmental states. Based on this, it
shoul d search for the next hop/destination. At the sanme tine, it
must al so perceive abnornmal signals, understand the significance of
coll ected data signals, trigger correspondi ng actions, possess key
technol ogi es such as strategy translati on and generation, achieve
triple perception and tuning of itself, the network, and the

busi ness, autononously allocate resources, and realize an event self-
| oop.

Prot ocol Compatibility and Conversion

* Regardl ess of whether the devices cone fromthe sanme manufacturer
a unified protocol nust be adopted to facilitate routing to nearby
or edge |large nodel servers within the same gateway. The gateway
can automatically identify the protocol, align fields, semantics
and capability descriptions, then generate adaptations.

* Supports semantic comuni cation, supports the conversion of
nodal i ti es between different agents, and supports the conversion
of context content (such as MCP result conversion).

Support Multi-level Inference

In a cloud-edge-end multi-tier inference architecture, the gateway
connects end-side agents, edge nodes, backbone routers, and the
cloud. The edge resource pool typically deploys |ightweight or
speci ali zed | arge nodel s and agents, while the central cloud can host
super agents and full-scale |arge nodels. Before cross-donain

i nterconnection, the gateway perfornms edge anal ysis and processing to
det erm ne which tasks should be sent to edge nodes for inference and
whi ch shoul d be forwarded to central nodes. This enables

hi erarchical forwardi ng of service flows and data pre-processing,
avoi di ng the upl oad of massive anounts of raw redundant data to the
cloud. This analysis process can |everage |arge and snall nodel
capabilities to conplete the tasks.
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4.6. Information Managenent and Contro

Di scovering newy online agents and reporting this information to

hi gher-1evel nanagenent, allow ng registration and reporting through
the edge gateway. It mmnages intra-donmai n agent addresses,
synchroni zes and mai ntains team ng i nformation, and ensures

consi stency between routing identifiers and networking rel ationshi ps.

Acting as an execution entity for upper-layer orchestration and
managenent, it possesses information reporting capabilities, executes
managenent instructions from higher |ayers, and inplenents cross-
domai n access control. The information reported by network el ements
is aggregated at the managenent |ayer, where it is uniformy invoked
and anal yzed by the super agents in the orchestration |ayer.

4.7. Equipnent-1level Operation and Mi ntenance Autonony

Equi pment -1 evel operation and mai nt enance autonony can achi eve
aut ononous and fully automated Operation and Mi ntenance through
agentic network el enents

* Capabilities of Autononpbus Perception and Probl em Handl i ng:
Equi pped with the ability to autononously perceive the environnent
and detect data issues, identify problens, and handl e network
events. It can independently conplete fault diagnosis and problem
| ocal i zati on, support automatic duty reporting, and enable
automatic configuration distribution along with self-inspection
bef ore service depl oynent.

* Autononmous Event Handling: Capable of real-time perception of the
net wor k environnent and business data, automatically conpleting
data reporting to achieve 24/7 unattended autononbus operation
It proactively discovers, identifies, and processes network
events, accurately determ nes the type of issue, and autononously
conpl etes the analysis and resolution of network events

* Interoperation with Gther Intelligent Elenents: To neet specific
operation and nai ntenance requirements for users, it can
autononously initiate nutual recognition, interconnection, nutua
i nspection, and information exchange with other intelligent
network el enments. |t supports interconnection and interoperation
with other agents, nutual status verification, and efficient
exchange of fault information.
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4.8. Safety

* Conducting network security status monitoring, with intelligent
threat tracing and full lifecycle auditing capabilities,
| everagi ng Al-driven situational awareness and anonmly detection
to identify covert attacks

* Access control (blacklists, etc.)

* Data security

(To be expanded)
5. Architecture of Agentic Network for Milti-Ilevel I|nference
5.1. Architecture and Functions

Agentic (I P) network refers to a network conposed of software and

har dwar e desi gned for ubi quitous agent interconnection. It primarily
consi sts of underlying connectivity resources, conputing resources
(computing nodes, data centers, etc.), intelligent agent-enabled
network el enments in the mddle, an upper-Ilayer coordination
managenent system as well as the applications at the edge and in the
center. It is deployed in a master-slave distributed node and
supports cross-donmai n col | aborati on

The architecture can include the application |ayer, orchestration

| ayer, nmanagenent and control |ayer, device and network |ayer
conputing resource |ayer, and data |ayer. The application |ayer
primarily targets agent applications and scenarios. The capabilities
of the managenent & control |ayer and orchestration |ayer can be
realized through a unified platform The device and network | ayer
focuses on existing network devices. The conputing resource |ayer
refers to the distribution of conputing resources that facilitate
agent interconnection and inference. The data |ayer provides a

uni fied shared storage for data.

(To be expanded)
6. | ANA Consi derations
Thi s docunent has no requests to | ANA
7. Security Considerations
Thi s docunent describes architecture and protocol of agentic network.

As such, the follow ng security considerations remain high |evel,
i.e., in the formof principles, guidelines or requirenments.
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