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Abstract

Thi s docunent introduces Al Network Traffic Optim zation Agents as a
dynanic alternative to traditional static network optim zation

met hods. These Al entities analyze real-tine network status (e.g.,

| at ency, node | oad) and adjust resources flexibly—deployed centrally
or on devices—to enhance efficiency, ensure service quality, and cut
operational costs. It defines network traffic optim zation
(maxi m zi ng resource use, neeting QS) and Al agents (autononous,

|l earning entities that reduce nmanual work), then details three key
application scenarios: tunnel adjustment (adaptive routing,

predi ctive bandwi dth, fault recovery), traffic steering
(classification, application-aware policies, pre-enptive |oad

bal ancing), and network slice adjustnent (lifecycle automation, SLA
conpliance, slice-specific fault fixes). The docunent enphasizes the
agents’ role in enabling SLA-conpliant, autononous optimn zation for
compl ex networks.

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 docunments 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 5 May 2026.
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1.

3.

I nt roducti on

Al Network Traffic Optimzation Agents are intelligent entities that
anal yze real -tinme network telenetry (e.g., bandw dth occupancy,

| at ency, node | oad, packet |oss) and dynam cally adjust network
resources on behal f of operators. Their core goals are to boost
networ k efficiency, guarantee service quality, and | ower operationa
costs for end-users. These agents offer flexible deploynent: they
can be inplenented on centralized network managenent platfornms to
integrate global data for holistic optimzation, or enbedded in edge
devices (e.g., routers, switches, |oT gateways) to respond in rea
time to local traffic fluctuations.

Thi s deploynent flexibility not only integrates intelligent decision-
maki ng with network infrastructure but al so breaks through the rigid
interaction barriers of traditional networks. Unlike conventiona

net wor k devices, which rely on strict, fully standardi zed protocol s
for conmuni cati on—often plagued by version inconpatibility and format
constrai nts—Al agents enabl e adapti ve, context-aware inter-device

col l aboration. They natively support sem -structured data exchange
and natural |anguage interaction, allow ng seanl ess conmmuni cati on
across het erogeneous devices and reducing friction from fragnented

pr ot ocol s.

Tradi tional network optinization relies heavily on static
configuration rules and manual adjustments, linmiting it to coarse-
grained issue resolution. During traffic surges (e.g., peak
e-conmerce sales, large-scale video conferences), this approach fails
to adapt pronptly, leading to increased |atency or packet

| oss—especially detrinmental to mission-critical applications
requiring stable transmission. |In contrast, Al Network Traffic
Optim zation Agents enabl e fine-grai ned, autononmous optim zation
they steer traffic to underutilized paths that neet application-
specific SLA requirenments, or allocate exclusive resource channels
for high-priority services, ensuring performance remains unaffected
by non-critical traffic. Their interactive capabilities further
anplify these advantages, enabling faster cross-device coordi nation
and nore agile response to dynam ¢ network changes.

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

Network Traffic Optimzation and Al Agent
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3.1. Network Traffic Optimzation

Network traffic optimzation enconpasses a suite of technol ogi es,
strategies, and practices focused on nonitoring, nanagi ng, and
dynanical ly adjusting data fl ows across a network. |Its core

obj ectives are to maxim ze the efficiency of network resources (e.g.,
bandwi dt h, node capacity), mitigate issues such as congestion,

| at ency, and packet |oss, and ensure critical applications (e.qg.,
online gam ng, financial transactions, real-time video conferencing)
meet their required Quality of Service (QS) standards

By redistributing traffic to underutilized paths, prioritizing high-
priority requests, and smoothing sudden traffic surges, it transforns
passi ve network managenent into proactive adjustment. This approach
supports the stable operation of nmodern conpl ex networks (including
5G edge conputing, and nulti-vendor hybrid environnents) while

m nim zi ng unnecessary operational costs—w th Al-driven interaction
capabilities further enhancing its adaptability to heterogeneous

net wor k ecosyst ens.

3.2. Al Agent

An Al Agent is an automated intelligent entity designed to act on
behal f of users, systens, or organi zations to achieve specific goals.
Its core capabilities include:

* Perceiving contextual information (e.g., real-time network status,
user behavior, environnmental changes) through nulti-source data
col l ecti on;

* Anal yzing data via advanced algorithns (e.g., machine |earning,
rei nforcenent learning) to derive actionable insights;

* ©Maki ng aut ononpus deci si ons and executing tasks independently or
in collaboration with other agents;

* Supporting sem -structured data exchange (e.g., schena-Iess
telemetry metrics, partial configuration snippets) to break free
fromrigid format constraints;

* Enabling natural |anguage interaction (NLI) for sinplified human-
device and inter-device comunication.

Unli ke traditional static programs, Al Agents can self-learn and
iterate based on historical data, adapting to dynam c scenarios
(e.g., real-tinme traffic path adjustnent, personalized policy
execution). Their key value lies in reducing nmanual intervention,

i nproving task efficiency, and addressing conpl ex probl enms requiring
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real -tine, data-driven decision-making. Critically, their flexible
i nteraction nodels reduce reliance on strict standardizati on,

m nim zing version compatibility issues and enabling seanl ess

i ntegration of new devices—Ilaying the foundation for rapid network
iteration and scalability.

4. Usage Scenarios of the Al Network Traffic Optim zati on Agent

This section outlines typical application scenarios of Al Network
Traffic Optimzation Agents across three key network operation
domai ns: tunnel adjustnent, traffic steering into tunnels, and
network slice adjustnent. Leveraging Al algorithns and real-tine
telemetry, the agents automate optim zation, enhance service
reliability, and ensure SLA conpliance—while their interactive
capabilities (sem -structured data support, natural |anguage
interaction) anplify efficiency and scalability.

4.1. Tunnel Adjustnent

Al Network Traffic Optimzation Agents optim ze tunnels (e.g., RSVP-
TE tunnels, SRv6 tunnels) by dynanmically adapting to network
conditions, ensuring efficient data transm ssion and fault
resilience. Their interactive capabilities streamine cross-device
coordi nation, accel erating decision-nmaki ng and recovery.

4.1.1. Adaptive Tunnel Routing

Agents collect real-time telenetry (e.g., link utilization, |atency,
packet | oss) and network topol ogy information (via protocols such as
BGP-LS or IS 1S). Using machi ne | earni ng-based routing al gorithns
(e.g., reinforcement | earning for path selection), they identify

opti mal tunnel paths. Wen congestion or link degradation is
detected, agents proactively reconmpute paths and share intent-driven
instructions (via sem -structured data) with routers/switches to
mnimze end-to-end | atency without relying on rigid protocol syntax.

4.1.2. Predictive Bandwi dth All ocati on

Agents anal yze historical traffic patterns (e.g., diurnal peaks for
enterprise services) to predict future bandw dth denands for each
tunnel . Through tunnel signaling protocols (e.g., RSVP-TE), they

i mpl ement dynami ¢ adj ustnent: reducing allocation during off-peak
periods to avoid waste, and scaling up bandw dth preenptively before
traffic surges. Operators can also fine-tune prediction parameters
via natural |anguage pronpts (e.g., “Increase bandwi dth buffer for
weekday 9 AM vi deo conferences” ), sinplifying policy updates.
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4.1.3. Autononous Fault Detection and Recovery

Agents nonitor real-time tunnel KPIs (e.g., availability, jitter) and
use anonaly detection nodels (e.g., autoencoders) to identify faults
(e.g., link failures). Upon detection, they automatically share
fault details (via sem -structured data) with other agents and
initiate recovery actions (e.g., switching traffic to pre-provisioned
backups). This cross-agent coll aboration reduces Mean Tinme to
Recovery (MITR) by elimnating nmanual coordi nation del ays.

4.2. Traffic Steering into Tunnels

Al Network Traffic Optimzation Agents enable fine-grained traffic
steering, mapping flows to tunnels that align with their QS
requirenents. Their support for nulti-format data and natura

| anguage interaction sinplifies policy configuration and cross-device
coor di nati on.

4.2.1. Traffic Cassification and Priority Mapping

The agent can perform deep packet inspection (DPl) and flow anal ysis
(via protocols such as NetFlow v9 or IPFIX) to classify traffic based
on service type (e.g., VolP, 4K video, bulk data), user priority
(e.g., VIP users), and QS cl ass. Through policy-based routing (PBR)
or segnent routing policies, it maps classified traffic to tunnels
with QoS capabilities that match the traffic’ s needs—for exanple,

| ow| atency tunnels for Vol P or high-bandw dth tunnels for bul k data.

4.2.2. Application-Aware Steering Policies

Agents use application signature recognition (e.g., TLS SNI, DNS
queries) to identify application-specific traffic (e.g., Zoom AW S3
transfers). They enforce application-specific rules: real-tine
applications are directed to tunnels with guaranteed | atency (<50mns)
and | ow packet | oss (<0.1%, while non-critical traffic uses cost-
efficient tunnels. Operators can define these rules via natura

| anguage (e.g., “Route all 10T sensor data to shared | ow cost
tunnels” ), with agents translating pronpts into executable

pol i ci es—reduci ng configuration conplexity.

4.2.3. Pre-enptive Traffic Load Bal anci ng

Agents forecast traffic hotspots (e.g., regional surges from events)
using time-series nodels (e.g., LSTM. They inplement pre-enptive
steering to distribute predicted heavy traffic across parall el
tunnel s, preventing overload. Agents share |oad distribution plans
wi th edge devices via sem -structured data, ensuring uniformresource
utilization across the network wi thout strict protocol alignment.
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4.3. Network Slice Adjustnent

Al Network Traffic Optimzation Agents support the lifecycle
managenent and optim zation of Network Slice Instances (NSIs),
focusing on resource efficiency, SLA conpliance, and fault
resilience. Their flexible interaction nodels enable seani ess
col I aborati on between slice-specific agents, accelerating slice
depl oynent and adj ust nent .

4.3.1. NSI Lifecycle Autonation

Agents participate in NSI design by using slice requirenents (e.g.,
bandwi dth, latency, isolation) to recomend optinmal resource

all ocation (e.g., CPU, bandw dth, tunnel assignments) and topol ogy
configurations (e.g., dedicated vs. shared tunnels). They automate
instantiation and termi nation: during deploynment, agents coordinate
across devices to deploy required tunnels and steering rules (via
sem -structured data exchange); upon term nation, they rel ease
resources to prevent | eakage. This cross-agent collaboration reduces
reliance on standardi zed interfaces, enabling faster slice

depl oynent .

4.3.2. Cosed-Loop SLA Conpliance

Agents nonitor slice-level KPIs (e.g., throughput, latency) in rea
time and conpare them agai nst SLA thresholds (e.g., 100 Mops ni ni mum
t hroughput, 100nms maxi mum | atency). \Wen SLA viol ations are

predi cted or detected, they trigger closed-l1oop adjustnents (e.qg.,
augnenting tunnel bandwi dth, optim zing routing paths). Operators
can al so set SLA thresholds via natural |anguage (e.g., “Ensure
industrial 10T slice latency stays bel ow 80ns” ), making policy
updates intuitive and agile.

4.3.3. Slice-Specific Fault Renediation

The agent can anal yze nulti-di nensional slice alarns (e.g., tunne
faults within the slice, resource shortages) via correlation nodels
that integrate slice topology and historical fault data. 1t enables
slice-aware fault recovery: it identifies the root cause of slice
degradation (e.g., a failed tunnel in the slice’ s path) and executes
slice-specific renediation (e.g., re-provisioning a dedi cated backup
tunnel for the slice), thereby ninimnizing inpact on the slice’ s
servi ces
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5.

Concl usi on

Thi s docunent systematically el aborates on Al Network Traffic

Optim zation Agents, covering their role in addressing traditiona
network limtations, core definitions of network traffic optimzation
and Al agents, and practical application scenarios. Beyond dynanic
resource allocation and SLA-conpliant optinization, these agents
deliver transformative val ue through enhanced i nter-device
interaction capabilities.

By supporting senm -structured data exchange, Al agents break free
fromthe rigid format constraints of traditional network protocols,
enabl i ng seanl ess conmmuni cati on across heterogeneous devi ces and
vendors. Natural |anguage interaction sinplifies policy
configuration and human-devi ce col | aboration, | owering operationa
barriers. These features reduce reliance on strict standardi zation
and nitigate version conpatibility issues, fostering network
scalability and enabling rapid iteration of optinization strategies.

I n conpl ex environnents such as 5G edge conputing, and multi-vendor
hybrid networks, Al Network Traffic Optimzation Agents serve as a
cornerstone of next-generation intelligent networks. They not only
autonate fine-grained optinization to enhance efficiency and service
quality but also through flexible interaction nodels, enable agile
response to dynamic traffic patterns and emergi ng service

requi rement s—future-proofing networks agai nst technol ogi cal evol ution
whil e minimzing operational costs. As network ecosystens grow nore
conplex, the interactive and adaptive capabilities of these Al agents
wi || become increasingly critical to unlocking the full potential of
intelligent network managemnent.

Security Considerations
TBD.
I ANA Consi derations
TBD.
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