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Abst ract

Thi s docunment provides requirenents for 3GPP Artificial Intelligence/
Machi ne Learning (Al/M) Agents for the 6th generation nobile
network, or 6G  Requirenments depend on the types and application
areas of agents. W describe each type and state their requirenents.
Al Agent inplenentation efforts, how APIs can be di scovered, how
inter-domain and intra domain Al Agents can be di scovered using DNS
| ookup are expl ai ned.

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 documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents 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 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 15 March 2026.

Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (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
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 without warranty as described in the Revised BSD License.
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1. Introduction

Artificial Intelligence (Al) has historically been defined as the

sci ence and engineering to build intelligent machi nes capabl e of
carrying out tasks as humans do. Inspired fromthe way human brain
wor ks, machine learning (M) is defined as the field of study that
gives conputers the ability to learn without being explicitly
programmed. Since it is believed that the main conputationa

elements in a human brain are 86 billion neurons, the nore popular M
approaches are using “neural network” as the nodel. Neural networks
(NN) take their inspiration fromthe notion that a neuron’ s
conputation involves a weighted sumof the input values. A

comput ational neural network contains the neurons in the input |ayer
whi ch recei ve sone val ues and propagate themto the neurons in the

m ddl e |l ayer of the network, which is also called a “hidden |ayer”
The wei ghted sunms fromone or nore hidden layers are ultimtely
propagated to the output |ayer, which presents the final outputs of

t he network.
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Recurrent neural network (RNN) npdels are a type of deep neura

net wor ks whi ch use sequential data feeding. The input of RNN
consists of the current input and the previous sanples. RNN nodels
recently have been replaced with parallel processing [LLMPaper] and
the transfornmer architecture and they are being used in the natura

| anguage processing task on nobil e devices, e.g., |anguage nodeling,
machi ne transl ati on, question answering, word enbeddi ng, and docunent
classification. The resulting systemis comonly called Large
Language Mddel (LLM.

Al Agents play a crucial role in nodern tel econmunications by
enabling intelligent automation, decision-naking, and adaptive
networ k managenment. These agents are software-driven entities that
| everage artificial intelligence, including machine |earning and

nat ural |anguage processing, to interact with users, applications,
and network conponents. In a 6G environnent, Al agents enhance
network efficiency by dynam cally optim zing resources, predicting
network conditions, and facilitating providi ng seanl ess comuni cation
bet ween services. By integrating Large Language Mddels (LLM, Al
agents can understand conpl ex requests, translate theminto
actionabl e insights, and orchestrate 3GPP services (e.qg.

conmuni cati on service, sensing service, Al-related) network
capabilities and functions autononously, ultimtely inproving user
experi ence when consum ng the 3GPP services, operational efficiency,
and service innovation

Thi s docunent ainms to present the types of Al agents 6G network needs
and the requirenments needed to support each case. W discuss
i npl ementation issues next.

In a related work, [aiagent6g] attenpts to anal yze the agent protoco
requi renents and rel evant enabling technol ogi es based on 6G nobile
communi cati on system specific characteristics.
On the other hand [ai agentusecase] introduces use cases and
requirenents on Al Agents in 6G networks. It attenpts to el aborate
on the requirenents for high perfornmance conmuni cation, security and
energy efficiency.

2. 6G Network Al Agents

The foll owi ng use cases and requirements are from [ TR22. 870].
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2.1. Al Agents collaboration with third-party Al using LLM

A third-party application (e.g. a smart city traffic managenent
system) Al Agent sends a text-based request or query to the 6G
network. The request is processed by an Al agent in the 6G network
that | everages LLMs and the network’s advanced capabilities (e.g.
sensing, real-time data processing, telenetry, analytics, and others)
to provide a response or performan action. This interaction mmcs
how users interact with chatbots |like ChatGPT, but it is tailored for
net wor k- speci fic tasks and applications.

* Requirenments

The network shall be able to support secure means to expose its
services to the authorised third-party Al agent based on its intent.

The network shall be able to take into account information related to
user mobility context, subscription information when invoking 3GPP
servi ces based on user intent(s).

2.2. Al Agents for Artificial General Intelligence

Aut ononobus agents (Al agents) have | ong been recogni zed as a

promi sing approach to achieving artificial general intelligence

(AG ), which is expected to acconplish tasks through self-directed
pl anni ng and actions. |In recent years, these agents, |everaging the
capabilities of LLMs, are expected to effectively performdiverse
tasks in social science, natural science, and engi neering, anong
others. Al agents can take on various forms, such as enbodied
intelligent robots, virtual assistants, and autononous systens (e.g.
drones) .

* Requirenents

The network shall support trusted network access for 3rd party Al
agent and support a mechanismto expose 3rd party Al agent’ s
attributes (e.g. related users, sensing capabilities, Al
capabilities, service features) to other 3rd party Al agents.

The network shall be able to support security identification for 3rd
party Al agents provided by authorized 3rd party associated with a
user (e.g. Al agents belonging to a custoner).

The network shall support mechanisms for 3rd party Al agents to
provide/register their attributes (e.g. sensing capabilities, Al
capabilities, service features, associated authorized users) to 6G
net wor k, and di scover other authorized 3rd party Al agents to achi eve
col I aborative task.
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The network shall provide nmeans to support efficient and secure
communi cati on between 3rd party Al agents over a wide area in a group
considering the diverse lifetinme of tasks.

2.3. Al Agents on Device

Al agent on device will be popular in 6G era, due to the fast
devel opment on devi ce-based conputing power and nodel [|ight-
wei ghti ng.

* Requi renents

The system shall provide a suitable nmeans for an Al agent application
on UE to invoke some 3GPP services (e.g. |IM service).

The system shall provide an efficient way to expose information (e.qg.
change of Q©S) to the application on the UE.

The network shall be able to support the nmessage exchange between the
Al agent application on different UEs considering the diverse
capabilities supported by different Al applications (e.g. Al agents
appl i cations).

2.4. Collaborative Al Agents

Al Agents can performtasks for or represent e.g. devices, persons,
drones, or cars. These Al Agents may be either inmplenented in a UE
or in the network. By offloading tasks to the network, devices can
save on conplexity and energy consunption. Furthernore, an Al Agent
in the network can still represent a device, person, drone or car,
when that device, person, drone or car is not reachable, e.g. because
of radio conditions or battery outage. Ofload can happen towards a
| ocal / edge network but can also be to a nearby other device with nore
processing capabilities.

* Requirenments

The system shall support hosting of |arge anbunts of Al agent
appl i cations rmanaged and controlled by the 6G core network and/or
mul tiple Al Agent applications on a UE

The system shall support secure interoperability between Al Agents

and between Al Agents and applications to achieve a collaborative
t ask.
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2.5. Hone Robots

Hone robots will engage in household chores based on preconfigured
nodel s, such as sweeping the floor, vacuum ng, folding clothes,
washi ng di shes, and organi zing roons. They will also take care of
fam |y nmenbers by nmonitoring health data, reninding nedication, and
dialling energency calls. Additionally, they will socialize and
entertain with humans while interacting with other smart devices to
create a nore intelligent ecosystem All of this ains to bring us a
nore convenient, confortable, and safe famly life. Al or part of
the Al inference services are provided by hone robots.

* Requirenents

The network shall be able to provide Al service (e.g. A node
inference) to a UE

The system shall be able to support negotiation of the service
performance (e.g. latency, inference accuracy), between UE and 6G
net wor k, when providing Al service (e.g. Al nodel inference).

The network shall be able to support nechanismto guarantee the
service performance (e.g. latency, inference accuracy) when providing
Al service (e.g. Al nodel inference).

2.6. Built-in Intelligent Communication Assistant

Enpowered by the rapid devel opnent of the Al technol ogy, the service
providers are able to provide personalized and enriched services to
their users when nmaking daily routines within their hones, at their
wor kpl aces, in stores, at restaurants, as well as traveling for work
or leisure. These kinds of personalized services are w dely enjoyed
by the custoners. For example, a lot of countries are facing a nmajor
chal l enge in providing care support for senior citizens due to their
rapi dly agei ng popul ati on and declining ol d-age support. The
capability to introduce Al techs to provide nore personalized and
real -ti nme communi cation services would be a great hel p.

* Requirenents

The network (e.g. in conjunction to IM5) shall be able to provide
intelligent comunication assistant service to users.

The network shall support charging information collection for the
intelligent comunication assistant service.
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The network (e.g. in conjunction to IP Miltinmedia Subsystem | MS)

shall be able to support the interaction and coll aborati on between
different user’ s intelligent comrunication assistants, e.g. during an
IMS calling service, both calling and callee parties are using
intelligent comunication services.

The network (e.g. in conjunction to | MS) shall be able to support the
intelligent comunication assistant to use operator native
capabilities (e.g. AR rendering, XR rendering in service hosting

envi ronnment, SMS or voice).

3. Inplenentation |ssues

In the section above Section 2 we described various kinds of Al
agents 6G network needs. In this section we will |ook at Al Agent
i mpl ementation efforts so far

General purpose Al Agents like a travel Al Agent, |oan handli ng,
shopping for clothing Al agent are discussed in [aiprotocol]. These
types of Al Agents can be built using Large Language Moddels, |ike GPT
(Cenerative Pre-Trained Transformer)-40, Gemini, Anthropic, etc.
There are al so open source ones |ike LI ana.

Li ke LLMtools, Al Agents work on pronpt-conpl etion node, they get
pronpts and they reply with conpletions. Designing Al Agents for
specific tasks is devel oping to be an engi neering practice.

We will shortly describe the steps involved:

Protocol s involved include I P, TCP, UDP, QU C for host comruni cati on,
HTTP, SIP and RTP at the application |ayer. Above all that are the
protocols for Al Agents. So far Mdel Context Protocol (MCP) [ MCP]
and Agent to Agent protocol [Agent2agent] which operate at the HITP

| evel and are expected to be standardi zed.

Al Agent to APl comuni cation. Agents provide services to user by

i nvoking APIs either in the same donmain or another domain. Al Agent
design includes to teach the agent what they are and gi ve them enough
informati on to know how to use them appropriately.

User to Al Agent conmunication could be via various neans |like a
phone call, a chat like by a chat app or via video. Several types of
medi a are invol ved simultaneously using protocols, tools established
currently and wi dely used.
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Al Agent to user conmunication is simlarly involving well

est abli shed techniques like email, voice or chat when both the user
and agent are on the same administrative domain. |[If not,

adm nistrative configuration is required to allow the systens to
conmmuni cate with each other using protocols like SIP

Al Agent inplenentation points to many areas in user to Al Agent, Al
Agent to APl and Al Agent to Al Agent where new protocol work is
needed, these are discussed next.

3.1. Future Wirk
In Al Agent to APl case, the discovery of APIs can happen using a
well known URI and a link relation. [RFC9727] defines the api-
catal og wel |l -known URI to which HTTPS GET request to the Publishers
site returns an APl catal og docunent.
In the case of user to Al Agent, Al Agent discovery can be nade using
DNS [ajand]. For that purpose a DNS TXT record is specified.
Provi ders advertise their agent service by publishing a single DNS
TXT record at _agent. <domai n> such as

text _agent.exanple.com 300 IN TXT
"v=ai d1; u=htt ps://api.exanpl e. com ntp; p=ntp; a=pat ; s=Exanpl e Al Tool s"

whi ch advertises a renote Al Agent called nctp. Local agents can be
adverti sed usi ng Docker.

Agents can be di scovered using DNS | ookups querying TXT records
giving the domain nanme. |If the query succeeds and the protocol is
supported the client can start using the Al Agent with the protocol

Aut henti cation and authorization [ RFC6749], [RFC6819] are to be
di scussed | ater.

4. Security Considerations
Security considerations of 6G Al Agents is TBD.
5. | ANA Consi derations
There are no | ANA considerations for this docunent.
6. Acknow edgenents
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