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Abst ract

Conmruni cati on between Al agents and between agent and tools is
expected to be pivotal in 6G systems. The 3GPP TR 22.870 outli nes
various use cases and potential service requirenents for Al agent
conmmuni cation within 6G systens. This docunent provides exanpl es of
use cases and service requirenents contained in the 3GPP TR 22. 870
and extrapol ates possible requirenments related to agent comruni cation
pr ot ocol s.

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 documents 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 8 January 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

Since 1998, the 3rd Generation Partnership Project (3GPP) has been
fundanmental in the devel opnent of standards for various generations
of mobile networks, including 3G 4G (LTE), and 5G

5G has revol utionized the way we connect, offering unprecedented
throughput, low | atency, and the capacity to handl e a vast nunber of
connected devices, thus driving innovation in the consumer market and
various verticals such as healthcare, autonotive, industrial
automation, satellite and smart cities. Unlike traditional networks
that rely on point-to-point interfaces, the 5G core network has been
designed as a cloud-native service-based architecture with network
functions comunicating each other using RESTful APlIs over HTTP/2
These network functions can be deployed and managed dynami cally,

| everagi ng cl oud technol ogi es such as virtualization,
containerization, and mcroservices. This nodularity allows for nore
agile, scalable, and efficient network operations.

Whereas these existing standards are still being enhanced to neet the
growi ng demands of the tel ecomunications industry, the 3GPP has

al ready undertaken a deep exploratory work on the use cases, service
requirenents and systemarchitecture for 6G This study phase w |l
be then followed by a normative work to be conpl eted by 2030 to neet
ITUR I M 2030 tinmeline [M 2160].

6G ains to support societal advancenents and to bring value to
society in the 2030s and beyond in secure, resilient, environnentally
and econom cal ly sustainable ways. 1In addition to new 6G servi ces,

ot her considerations are needed, e.g. CAPEX/ OPEX reduction,

i mprovenent of overall 3GPP system perfornmance, and nigration from
and interworking with 5G aspects.

A study on service requirenents and use cases for 6Gis docunented in
the 3GPP Technical Report (TR) 22.870 [TR22.870]. Wiile at an early
stage and the docunent being still a work in progress, the current
content of the report already provides useful insights on the
potential foundation pillars of the new 6G system One of them being
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the Artificial Intelligence (Al) and how 6G coul d | everage Al and
machi ne | earning to enhance nobile network capabilities, service
of fering and user experience.

2. Al Agent related use cases in the context of 6G
2.1. Cenera

The recomendati on | TU-R Recomendati on M 2160-0 [M 2160] provides a
conpr ehensi ve franework for the devel opnent of 6G technol ogi es,
focusing on the capabilities and objectives that these technol ogies
shoul d achi eve around 2030 and beyond. In this docunent, the
integration of Al in teleconmunications is poised to be a cornerstone
for the devel opment of 6G systems. Al is considered as a

foundati onal el enent, supporting both the network infrastructure and
devices in delivering 3GPP services, often referred to as "Al for 6G
systen. Additionally, nobile network capabilities are ainmed to be
enhanced and optinized for supporting Al applications, terned "6G
system for Al".

Al is not a novel concept within 3GPP, which has been actively
engaged in standardi zing Al and machine |earning (M.) capabilities
within 5G systens. These efforts span various domains, including
management and orchestration, core networks, and next-generation
radi o access networks (NG RAN). The objective is to boost system
performance, efficiency, and the overall end-user experience. This
ongoi ng work is crucial not only for current 5G advancenents but al so
sets a solid foundation for future 6G technol ogi es.

Beyond traditional Al/M capabilities, 3GPP is exploring the
integration of Al agents in 6G systems. According to 3GPP TR 22. 870
[ TR22.870], an Al agent is defined as foll ows:

Al Agent:
an automated intelligent entity capable of e.g interacting with
its environment, acquiring contextual information, reasoning,
sel f-1earni ng, decision-nmaking, executing tasks (autonomously or
in collaboration with other Al Agents) to achieve a specific goal

Al agents are anticipated to enhance network efficiency by
dynanical |y optim zing resources, predicting network conditions, and
ensuring seanl ess conmuni cati on between services. By incorporating
| arge | anguage nodels (LLMs), Al agents could interpret conplex
requests, convert theminto actionable insights, and orchestrate
advanced 3GPP services such as inmmrersive conmuni cation, sensing, and
conmputing services. It is also expected that these agents woul d be
abl e to communi cate, coordinate, and cooperate with other agents to
tackl e tasks that a single agent would struggle with.
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In this context, communication between Al agents is expected to be
pivotal in the 6G system by enabling advanced network
functionalities to enhance the existing capabilities of 5G networks,
providing nore efficient, reliable, and secure conmunication
services. The 3GPP TR 22.870 [ TR22.870] outlines various use cases
and potential service requirenents for Al agent comruni cation
protocols within the 6G framework. Sone of these use cases are
provided in the follow ng sections. They are only provided for
informati on and are subject to change till the conpletion of the

st udy.

Net wor k Optim zati on and Managenent

* Al-Driven Network Slicing: Al agents in the 6G system should be
able to comunicate with 3rd-party Al agent to dynanically manage
and optim ze network slices, ensuring efficient resource
al l ocation and i nproved perfornmance for different services and
appl i cations.

* Predictive Miintenance: Al agents deployed in the 6G systens
shoul d be able to share information to predict potential network
failures and perform preventive naintenance, reducing downtine and
enhancing network reliability.

| mer si ve Conmuni cati ons

* Traffic Management: Al agents should be able to conmunicate with
other agents and tools to anal yze and predict traffic patterns,
optim zing bandwi dth all ocati on and ensuring high-quality service
for users, especially in densely popul ated areas.

* Quality of Experience (QoE) Optimnization: Al agents should be able
to collaborate to nonitor and adjust network paranmeters in real-
time, enhancing the user experience for high-bandw dth
applications like video streaming and virtual reality.

Hyper - Rel i abl e Low Lat ency Conmuni cati ons

* Real -Time Decision Making: Al agents should be able to facilitate
real -tinme decision-nmaking processes in critical applications such
as autononous driving, industrial automation, and renote surgery,
where ultra-low | atency and high reliability are crucial

* Fault Detection and Recovery: Al agents should be able to quickly
detect and recover fromfaults, maintaining the high reliability
required for mssion-critical applications.
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2.5.

2. 6.

2.7.

2. 8.

Massi ve | oT Devi ce Conmmuni cati ons

Devi ce Managenent: Al agents distributed in the network (term nal,
edge, core, etc.) should be able to collaborate to nanage a | arge
nunber of 10T devices, optimzing their connectivity and power

consunption to extend battery life and inprove network efficiency.

Data Anal ytics: Al agents should be able to collaborate to share
and anal yze data from | oT devices to provide insights and support
deci si on- naki ng processes in various applications, such as snart
cities, agriculture, and heal thcare.

Security and Privacy

Anomal y Detection: Al agents should be able to exchange

i nformati on about anomal ous behavi or detection and potenti al
security threats in real-tine, enhancing the overall security of
t he networ k.

Privacy Preservation: Al agents should be able to inplenent and
share privacy-preserving techniques to protect user data, maintain
sensitive data within individual networks, and ensure conpliance
with regul atory requirenents.

Aut ononobus Syst ens

Aut ononobus Vehi cl es: Enbedded Al agents should be able to

communi cate inside the sanme vehicle, between vehicles, between
vehi cl es and the network for decision nmaki ng based on environnent
perception, trajectory planning, and conplex real-tinme control

I ndustrial Automation: Al agents should be able to comrunicate to
optimze and control industrial processes, inproving efficiency
and reduci ng operational costs.

Al Agent Col | aboration

Al agent conmuni cation groups: Goups of User Al agents (Al
assistant, drone, intelligent vehicle, home robot, etc.) could be
dynanmically created to allow the comruni cati on between Al agents
to conplete conpl ex tasks requested by a user and/or between

mul tiple user Al agent groups, owned by different users, across

di verse locations ranging fromlocal wireless networks to the w de
area networks.

Intelligent Communication Assistants: Qperators can advant ageously
provide Intelligent Comunication Assistant services to their
subscribers. Intelligent Communi cati on Assistant coul d understand
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user intention by collecting multi-nodal data of the user and
execute the user instructions by invoking other Al assistants and
services provided by the 3rd party service provider

3. Potential agent conmunications related requirenents
3.1. Cenera

Agent conmuni cation in the context of Al and 6G networks invol ves
several common requirenents to ensure effective, efficient, and
secure interactions between users and agents, between agents and

bet ween agents and tools. Here is a list of potential key

requi renents derived fromthe illustrative use cases provided in the
previ ous sections. They are not yet formally approved by 3GPP and
only provided for information/di scussion

3.2. Interoperability
3.2.1. Standardi zed Protocols

Agents should be able to use standardi zed comuni cation protocols to
ensure they can interact seam essly across different platforns and
systens. Agents should al so support a standard protocol to interact
with external data sources (e.g. user data repository) and Al -powered
tools (e.g. location services) to conplete their tasks.

3.2.2. Mul ti nodal Data Fornats

Agents should be able to support nultinodal data formats (e.g., text,
file, real-tine audio stream video streanming) to facilitate easy
dat a exchange and interpretation

3.2.3. Agent ldentity Managenent

To all ow the communi cati on between users and agents as well as

bet ween agents and/or tools across platforns/domains, the system
shoul d support secure nechanisns for identification, verification and
governance of agents/tools identities.

3.3. Discovery Mechanisns

Robust and efficient Al agent and tool discovery nechanisns to
dynanmically identify and | ocate Al agents/tools across different

pl atforns and organi zations. It should be possible to conbine
mul ti pl e discovery mechani sms dependi ng on specific requirenents and
constraints of the application domain, e.g. broadcasting/

mul ti casti ng-based nmechani sms for intra-donmain di scovery and use of
centralized directories for cross-domain discovery.
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3.4. Task Managenent

Al agent conmuni cation should provide a robust and efficient task
managenment to enabl e seam ess coordi nati on and col | aborati on anbng
agents. Task nmanagenent includes task deconposition (conplex tasks
broken down into smaller sub-tasks that can be executed by individua
agents or groups of agents), task assignnent (based on agent
capabilities, availability, workload), task scheduling, task

coordi nati on anong agents and task nonitoring/tracking.

3.5. Context Awareness

3.5.1. Contextual Understanding
Agents shoul d be aware of the context in which they operate,
including the state of other agents and the environnent, to nmake
i nformed deci si ons.

3.5.2. Adaptive Conmmuni cati on

Agents shoul d be able to adapt the conmunication based on the context
and current needs of the system

3.6. Autonony
3.6.1. Decision Mking

Agents shoul d be capabl e of maki ng aut ononous deci si ons based on data
anal ysis and rei nforcenent |earning but also naking collaborative
deci si ons based on dynanic interaction between agents.

3.6.2. Self-Mnagenent

Capabi lities for self-managenent, including self-configuration, self-
optinization, and self-healing based on information received from
ot her agents.

3.7. Security

3.7.1. Authentication and Authorization
The agent conmuni cations shoul d support authentication nmechani sns for
agent identity verification and authorization nechanisns to grant or
deny access to specific resources based on the authenticated agent’s

perm ssions or roles. These mechani sns shoul d be applicable for
i ntra-domai n and cross-donmain scenari os
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3.7.2. Data Protection

The agent communi cati ons shoul d support encryption nmechanismto
protect sensitive data from unauthorized access, ensuring privacy and
confidentiality.

3.7.3. User Consent

The agent conmuni cati on shoul d provi de mechanismto collect the user
consent for the secure exchange of personal sensitive data with an Al
agent (e.g. Al assistant) inside the network or 3rd-party application
domai n and between Al agents.

3.8. Low Latency Communi cation

The agent conmuni cation shoul d enabl e nminimal del ay data

transm ssion, especially critical for real-tine applications |ike

i ndustrial autonmation, robotics, or real-tine gam ng, to reduce | ag
and i nprove service experience.

3.9. Reliability
3.9.1. Fault Tol erance

The agent communi cati on shoul d support mechani sms to detect, nitigate
and recover from comuni cati on anomalies that woul d underm ne

col l ective deci sion maki ng between agents. These anonalies include
message storns, communi cati on deadl ocks, protocol violations, or
content inconsistencies.

3.9.2. Load Bal anci ng
Agent conmuni cation protocols should be abl e support | oad-bal ancing
anong agents to prevent any single agent from becom ng a bottl eneck
and nai ntain continuous operation

3.9.3. Redundancy
Redundancy mechani sms (e.g. active/passive redundancy, data
redundancy, georedundancy) should be inplenented to ensure high-
reliability, resilience and service continuity even if one or severa
agents fail.

3.10. Flexibility
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3.10.1. Scalability

Agent conmuni cation protocols shoul d be designed to acconmodat e
i ncreasing network sizes and data vol unes w t hout significant
performance degradati on, even during peak | oad events.

3.10.2. Adaptability

Agent conmuni cation protocols should be able to adjust to nultiple
contexts (including heterogeneous agent capabilities, service
environment, systemrequirenents), nultiple ways of transmitting

i nformation, including verbal, non-verbal, witten, and visual forns,
used individually or in conmbination, as well as the | ocation of the
Al agents (in the user termnal, in the network, in the 3rd party
service environment).

3.10.3. Extensibility

For onward conpatibility, agent conmunication protocols should be
abl e to evol ve and adapt to new technol ogi es and service requirenents
wi t hout requiring major overhaul s.

3.11. Energy Efficiency
3.11.1. Optimi zed Conmuni cation

Agent conmuni cation shoul d support mechanisnms to optimze

conmmuni cati on bet ween enbedded Al agents to reduce energy
consunption, especially inportant for battery-powered devices (e.qg.
| oT devices).

3.11. 2. Power Managenent

Agent commruni cation shoul d support efficient power managenent
strategies to extend the operational life of devices enbeddi ng Al
agents.

4. Concl usi ons

Al agents are envisioned to enhance network efficiency by dynamically
optim zing resources, predicting network conditions, and facilitating
seam ess comuni cati on between services. The incorporation of |arge
| anguage nodel s (LLMs) will enable Al agents to understand conpl ex
requests and orchestrate advanced services, further enhancing the
capabilities of 6G networks.
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Al agent conmunication is expected to play a crucial role in enabling
advanced network functionalities. The use cases outlined in 3GPP TR
22.870 [ TR22.870] denonstrate the potential of Al agent communication
to enhance the existing capabilities of 5G networks, providing nore
efficient, reliable, and secure conmmunication services.

In summary, the integration of Al in 6G systens represents a
significant advancenent in tel ecomruni cati ons technol ogy. The
ongoi ng work by 3GPP in standardi zing Al capabilities and exploring
the potential of Al agents highlights the transformative inpact that
Al is expected to have on future network infrastructures and
services

If a nmulti-Al agent-based systemis formally adopted by 3GPP in the
scope of 6G standard solutions will be required to support secure
and reliabl e communi cati on bet ween agents and between agents and
external tools. These solutions will be used inside the 3GPP system
but also with 3rd-party platfornms. 1t is then required to have

sol utions devel oped by standard organi zati ons that would be wi dely
adopted by the Al devel opnment community. It is foreseen that |ETF
could be the right place to devel op and nmai ntai n such standard
protocols. |If such standardization work is eventually endorsed by

| ETF, a cl ose coordination between | ETF and 3GPP will be essential to
ensure that any Al agent conmmunication protocols specified by | ETF
will support specific functional and service requirenments defined by
3GPP in the 6G context. And it is also expected that this work will
be completed in a tinely manner to cope with the chall engi ng workpl an
defined by 3GPP for the devel opnent of a 6G systemin the TR MM
2030 framework [M 2160].

I ANA Consi derations
This meno i ncludes no request to | ANA
Security Considerations
Thi s docunent should not affect the security of the Internet.
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