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Abstract

Agentic Al systens rely on |large | anguage nodels to plan and execute
multi-step tasks by interacting with tools and coll aborating with

ot her agents, creating new demands on Internet protocols for
interoperability, scalability, and safe operation across

adm nistrative domains. This docunment inventories representative
Agentic Al use cases and captures the protocol -rel evant requirenents
they inply, with the goal of helping the | ETF determi ne appropriate
standardi zati on scope and perform gap anal ysis agai nst emnerging
proposals. The use cases are witten to expose concrete needs such
as long-lived and multi-nmodal interactions, delegation and

coordi nation patterns, and security/privacy hooks that have protoco
inplications. Through use case anal ysis, the docunent also ains to
hel p readers understand how agent-to-agent and agent-to-too
protocols (e.g., [A2A] and [MCP]), and potential |ETF-standardized
evol utions thereof, could be |ayered over existing | ETF protocol
substrates and how the resulting work could be mapped to appropriate
| ETF wor ki ng groups.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this docunment may be found at
https://datatracker.ietf.org/doc/draft-scrntaiproto-usecases/.

Source for this draft and an issue tracker can be found at

https://github. com https://github.comgiralt/draft-scrmai proto-
usecases.
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Status of This Meno

This Internet-Draft is submtted in full conformance 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 docunments valid for a maxi num of six nonths
and nmay 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 3 Septenber 2026
Copyri ght 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 Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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 wi thout warranty as described in the Revised BSD License.
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1. Introduction

Agentic Al systens—software agents that use | arge | anguage nodels to
reason, plan, and take actions by interacting with tools and with

ot her agents—are seeing rapid adoption across multiple domains. The
ecosystemis al so evol ving quickly through open-source

i mpl ement ati ons and energi ng protocol proposals; however, open source
al one does not guarantee interoperability, since rapid iteration and
fragmentati on can make stable interoperation difficult when long-term
compatibility is required. Several protocols have been proposed to
support agentic systenms (e.g., [A2A], [MCP], ANP, Agntcy), each wth
di fferent design choices and strengths, targeting different

functions, properties, and operating assunptions.

Thi s docunent inventories a set of representative Agentic Al use
cases to help the I ETF derive protocol requirenents and perform gap
anal ysis across existing proposals, with a focus on Internet-scale
interoperability. The use cases are intended to highlight protoco
properties that matter in practice—such as long-lived interactions,
mul ti-nodal context exchange, progress reporting and cancell ation,
and safety-relevant security and privacy hooks—and to help the | ETF
determ ne appropriate scope as well as how rel ated work should be
organi zed across existing working groups or, if needed, a new effort.

2. Conventions and Definitions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [ RFCB174] when, and only when, they appear in all
capitals, as shown here
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3.

Use Cases Requirenents

The use cases in this docunment are intended to informlETF

st andardi zati on work on Agentic Al protocols by clarifying scope,
enabl ing gap anal ysis, and gui ding working group ownership. The
requi renents bel ow define the mninmum | evel of detail and structure
expected fromeach use case so that the | ETF can derive actionabl e
protocol requirements and identify where coordination with other SDGCs
is necessary. Use cases that do not meet these requirements risk
being insufficiently precise for protocol design and eval uation

* *| ETF scope gui dance*: Use cases MJST clearly indicate which
prot ocol behaviors are expected to fall under the IETF s domain
(e.g., Internet-facing interoperability, transport/session
semanti cs, nedi a/ session behavior, congestion and reliability
consi derations, security and privacy hooks) versus what is out of
scope for the IETF (e.g., nodel internals, proprietary
orchestration logic). Use cases SHOULD al so identify where
coordination with other SDOs or industry initiatives is required
to achi eve interoperable and scal abl e out cones.

* *Ecosystem boundary mappi ng*: Use cases SHOULD descri be the
rel evant protocol ecosystem and interfaces between conponents
(e.g., agent-to-agent vs. agent-to-tool) so the | ETF can
under st and what can be standardi zed as Internet protocols and what
is better treated as application/framework conventions. Were
appl i cabl e, use cases SHOULD illustrate conplenmentary rol es of
protocol s such as agent-to-agent interaction (e.g., [A2A]) and
agent-to-tool interaction (e.g., [MP]).

* *Gap anal ysis readi ness*: Use cases MJST be structured so that an
engi neer can map themto existing proposals and then identify
m ssing, underspecified, or insufficiently mature protocol
capabilities that block deploynent. Use cases SHOULD i ncl ude
enough detail to reveal gaps, and MJST distingui sh between gaps
that plausibly belong in | ETF standardi zati on versus gaps that are
purely inplenentation choices.

*  *Adoption and | ayering*: Use cases SHOULD expl ai n how non-1ETF
protocols that nay be brought into the IETF (e.g., an A2A-like
protocol) could be layered on top of, and interoperate cleanly
with, existing | ETF protocols (e.g., HTTP, QU C, WDbRTC, TLS)

Use cases MJST identify assuned transport/bindings and the key
interoperation points (e.g., discovery, session establishnment,
stream ng, error handling) needed to assess architectural fit and
i ntegration inpact.
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* *Communi cati on node detail *: Use cases MJST describe the
communi cati on nodes required between agents and between agents and
tool s reachabl e over the Internet, such as interactive request/
response, asynchronous workflows, bulk transfer, increnental
streaming, and notification patterns. Use cases SHOULD al so
indicate nodality needs (text, audio/video, files, structured
artifacts) when rel evant.

* *Performance and safety needs*: Use cases SHOULD include explicit
performance requirenments when neani ngful (e.g., latency
sensitivity, bandwidth intensity, jitter tol erance, session
duration, scalability expectations). Use cases MJST also call out
safety-rel evant requirements that have protocol inplications
(e.g., authorization and consent gates, provenance/citation needs,
integrity and replay protection, isolation boundaries for too
i nvocati on).

*  *WG ownership signal s*: Use cases SHOULD be deconposable into
protocol functions that can be mapped to existing | ETF worki ng
groups (e.g., transport, security, applications, operations/
managenent, identity). Use cases MJST highlight cross-area
dependencies (e.g., session + nedia + security) so the | ETF can
assess whet her coordination across existing Wss is sufficient or
whether fornming a new Wsis justified

* *(Qperational realisnt: Use cases SHOULD refl ect real depl oynment
constraints on the Internet. This requirenment hel ps ensure the
resulting protocol requirenments are inplenentabl e and depl oyabl e
at scale, rather than being tied to a single controlled
envi ronnent.

* *Trust boundaries explicit*: Use cases MJST identify

adm ni strative domains and trust boundaries (e.g., user device,
enterprise perinmeter, third-party tool providers, external agent
provi ders) and SHOULD sunmmari ze the expected security posture at
t hose boundaries (authentication, authorization, confidentiality,
and auditability expectations). This helps ensure the | ETF does
not m ss protocol hooks needed to safely operate agentic systens
across domai ns.

4, Use Cases

This section inventories representative Agentic Al use cases to nake
their protocol-rel evant requirements explicit and conparable. The
use cases are witten to expose concrete needs such as multi-step

del egati on, agent-to-agent coordi nation, agent-to-tool interactions,
and long-lived and nulti-nodal exchanges that nust operate safely and
reliably across adm nistrative donmains. By grounding the discussion
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4.

4.

in specific scenarios, the docunment supports gap anal ysis agai nst
energi ng agent protocols (e.g., agent-to-agent and agent-to-too
approaches such as A2A and MCP) and clarifies how candi date sol utions
could be | ayered over existing | ETF protocol substrates and mapped to
appropriate | ETF worki ng groups, including the necessary security and
privacy hooks.

1. Deep Search

Deep Search refers to an _agentic_ information-seeking workflow in
whi ch an Al agent plans, executes, and iteratively refines nmulti-step
research across heterogeneous sources such as open web, enterprise
know edge bases, APlIs, files, and conputational tools, anong others.
Unl i ke one-shot retrieval or a single RAG call, Deep Search is
_long-horizon_ and _goal -directed_: the agent deconposes a task into
sub-goal s, issues searches and craws, reads and filters evidence,
runs auxiliary conputations (e.g., code or math), verifies clains,
tracks provenance/citations, and synthesizes a final answer---often
over minutes or hours rather than milliseconds. This loop is
typically inplenented as _think -> act (tool) -> observe -> reflect
-> refine plan_ until success criteria (e.g., coverage, confidence,
cost/time budgets) are net.

1.1. Building Blocks

A Deep Search workfl ow may generally conprise the conponents shown in
the next Figure:

______________________________________________________________ +
User / dient |
(Goal, Query, Constraints) |
.............................................................. +
|
v
______________________________________________________________ +

DeepSearch Orchestrator

I
I
- planning & task deconposition |
- agent coordi nation (A2A) | <----+
- iteration control (re-plan, retry, refine) |
- shared state & nenory |

I

I

-------------------------------------------------------------- + |
I

tasks / nessages (A2A) |

v |
-------------------------------------------------------------- + |
A2A Agent Conmuni cation (standardi zed agent conmmuni cation) | |
-------------------------------------------------------------- + |

Schott, et al. Expi res 3 Septenber 2026 [ Page 6]



I nternet-Draft Agentic Al Use Cases March 2026

Agents Mesh

- research / query expansion
retrieval & sunmarization
- analysis / computation

- validation / fact-checking

I
tool calls (MCP)

v
o m o 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 mmmmmmo - +
MCP Tool i ng Layer (standardi zed tool interfaces)
ot o m o e +
I
v
Tt + oo o - + o e e e e oo - +
| Web Search & Crawling | | KB/ RAG I ndex | | Python / Tools |
| (SERP API s) | -->] (enbed/rerank) |-->| (conpute, eval) |
oo S R +
I I I
I I
R evidence & results returned to agents ---+
|
%
o m o o e +

DeepSearch Orchestrator: Iterative |nprovenent Loop |

Plan -> Act -> Cbserve -> Refine -> Re-plan [------ +
(query tuning, crawl adjustment, re-ranking, re-eval) |

| Fi nal Answer / CQut put |
| (synthesis + citations + confidence) |
Figure 1. Deep Search agentic workfl ow
Each building block in the DeepSearch architecture represents a

| ogi cal function rather than a specific inplenentation, and multiple
conponents may be co-located or distributed in practice.
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4.1.1.1. User / dient
The _User / Client_is the entry point to the system It provides
the initial goal or query, along with optional constraints (e.g.,
scope, freshness, format). The user does not interact directly with
tools or agents; all interactions are nmedi ated by the DeepSearch
O chestrator.

4.1.1.2. DeepSearch Orchestrator

The _DeepSearch Orchestrator_ acts as the control plane of the
system Its responsibilities include:

* Planning and task deconposition of the user’ s request.
* Coordinating agents via Agent-to-Agent (A2A) conmuni cati on.
* Managi ng shared state and nenory across iterations.

* Controlling iterative execution, including retries and
refinenments.

The orchestrator does not performretrieval or conputation directly;
instead, it delegates work to agents and nanages the overall
execution flow.

4.1.1.3. A2A Agent Conmuni cation Bus

The _A2A Agent Conmuni cation Bus_ provides a standardi zed nessagi ng
| ayer that enabl es agent-to-agent coordination. 1t supports:

* Task dispatch and response exchange.
* Col | aboration anong specialized agents.
* Decoupling of agent inplenmentations fromorchestration | ogic.

This bus allows agents to operate independently while still
contributing to a coherent end-to-end workfl ow

4.1.1.4. Agents Mesh

The _Agents Mesh_ bl ock represents a set of specialized, cooperative
agents operating over the A2A bus. Typical agent roles include:

* Research and query expansi on.

* Retrieval and summari zati on.
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* Anal ysis and conputation
* Validation and fact-checking.

Agents are responsible for invoking tools, interpreting results, and
returning structured observations to the orchestrator

4.1.1.5. MCP Tooling Layer

The _MCP Tooling Layer_ provides a standardi zed interface between
agents and external tools. It enables:

* Discovery and invocation of tools using a conmon protocol
* Consistent input/output schemas across heterogeneous tools.
* |solation of agent logic fromtool-specific details.

MCP acts as an abstraction boundary that sinplifies integration and
evol ution of external capabilities.

4.1.1.6. Web Search & Craw i ng

The Web Search & Crawl i ng_ conponent conbi nes content discovery and
acquisition. It typically includes:

* Search engine or SERP APIs for identifying rel evant sources.
* Focused crawling or fetching to retrieve sel ected content.

Thi s conmponent supplies raw external data that can be further
processed and i ndexed.

4.1.1.7. Know edge Base (KB) / Retrieval Augnented Generation (RAG
I ndex

The _KB / RAG I ndex_ component manages know edge representation and
retrieval. |Its responsibilities include:

* Enbeddi ng and indexing retrieved content.
* Ranking or re-ranking results based on rel evance.

* Supplying context to agents for retrieval -augnented generation
(RAG).

Thi s bl ock provides structured, queryable know edge derived from
external sources
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4.1.1.8. Python / Tools

The _Python / Tool s_ component represents general - purpose conputation
and eval uation capabilities. Exanples include:

* Data processing and transformation.
*  Nunmerical analysis or simnulations.
* Quality evaluation, scoring, or consistency checks.

These tools are typically invoked by anal ysis-oriented agents via the
MCP | ayer.

4.1.1.9. lterative Inprovenent Loop
The _Iterative |nprovenent Loop_ captures the system s ability to
refine results over nmultiple passes and is also inpleneted by the
DeepSearch Orchestrator. Conceptually, it follows a cycle of:
Plan -> Act -> Cbserve -> Refine -> Re-plan
Observations and internediate results are fed back into the
orchestrator, which may adjust plans, agent assignnents, or too
usage before producing the final output.

4.1.1.10. Final Answer / Qutput

The Final Answer / Qutput_is the synthesized result returned to the
user. It may include:

* A consolidated response or report.
* References or citations to supporting evidence.
* Confidence indicators or stated limitations.

This output reflects the outcone of one or nore iterative refinenent
cycl es.

4.1.2. Wiy This Use Case Matters

Deep Search is inherently _conpositional : it coordinates _multiple_
agents and _many_ tools over extended tine. Wthout standard
protocol s, systens devolve into brittle, one-off integrations that
are hard to test, secure, or reuse. Two conplenentary
interoperability layers in the DeepSearch are especially relevant:

Schott, et al. Expi res 3 Septenber 2026 [ Page 10]



I nternet-Draft Agentic Al Use Cases March 2026

4.

*Agent -t o- Tool standardi zation.* The _Mdel Context Protocol
(MCP) _ defines a standardi zed nechani sm by whi ch agents and hosts
can di scover, describe, and invoke tools, resources, and pronpts
usi ng JSON- RPC over nultiple transports (e.g., stdio, HITP with
Server-Sent Events, and WbSocket). MCP enables portable and
reusabl e tool catal ogs (including search, crawing, retrieval-
augrment ed generation (RAG, and general - purpose conmputation) with
consi stent schemas, capability negotiation, progress reporting,
cancel | ation semantics, and explicit security pronpts and user
consent. Further details are specified in the MCP specification
and rel ated project docunentation [ MCP][MCP-G THUB] .

*A2A Agent Conmmuni cation Bus.* The _Agent 2Agent (A2A) _ protocol
focuses on standardi zed i nter-agent collaboration. It defines
mechani sms for agent capability discovery (e.g., Agent Cards),
task |ifecycle managenent (creation, cancellation, and status
reporting), and stream ng updates for |ong-running operations.

A2A i s designed to support opaque col |l aboration anong agents while
avoi ding the need to disclose proprietary internal

i mpl ementations. An overview of the protocol, along with its
specification and design rationale, is available fromthe A2A

proj ect docunentation [ A2A] [ A2A- d THUB] .

*Inplications for Deep Search.* Using A2A and MCP together lets
i mpl ement ers conpose portabl e Deep Search stacks:

*

Tools |like crawl ers, scholarly search, RAG and Python are exposed
via *MCP* with typed inputs/outputs and consent flows.

Long-runni ng research tasks, delegation to specialized researcher/
verifier agents, background execution, progress stream ng, and
result handoff occur via *A2A*.

Provenance (URlI's, hashes, tinestanps) and citation schenas can
al so be standardi zed at the protocol boundary to enable verifiable
research traces across vendors.

Enterprise requirenents (authn/z), quotas, observability/tracing,
policy enforcenment (robots/copyright), and safety revi ews—becomne
portabl e rather than per-integration glue.

1.3. Exanple: Open Deep Search (ODS)
Open inmplenentations illustrate agentic architectures for Deep
Sear ch.
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*QOpen Deep Search (ODS)* is a nodul ar, open-source framework that
augnments a base | arge | anguage nodel with a dedi cated Reasoni ng Agent
and an Open Search tool. The framework is designed to support
extensi bl e, agentic search workflows in which an agent iteratively

pl ans, invokes search tools, and synthesizes results to answer
conpl ex queries. Further details are available in the ODS
publicati on and acconpanyi ng reference inplenmentation

[ ODS] [ ODS- G THUB] .

ODS exenplifies the building blocks described earlier in this
docunent and is consistent with the proposed interoperability

| ayering, using standardi zed tool invocation for search and retrieva
and agent-centric coordination to manage pl anning, execution, and
refinement.

4.2. Hybrid Al

Hybrid Al generally refers to an _edgecl oud cooperative_inference
wor kfl ow in which two or nore nodels collaborate to solve a task: (1)

a *small er on-device nodel* (typically a few billion parameters) that
prioritizes |low |l atency, |ower cost, and privacy; and (2) a *larger
cl oud nodel * (hundreds of billions to trillion-scale paraneters) that

of fers higher capability and broader know edge. The two nodel s
coordi nate over an agent-to-agent channel and may invoke tools
locally or renotely as needed. Unlike single-endpoint inference,
Hybrid Al is _adaptive and budget-aware_: the on-device nodel handles
as much work as possible locally (classification, sumarization,
intent detection, light reasoning), and escalates to the cloud nodel
when additional capability is required (nulti-hop reasoning,

| ong-cont ext synthesis, dommin expertise). The nodels can exchange
pl ans, partial results, and constraints over [A2A], and both sides
can di scover and invoke tools via [ MCP]

4.2.1. Building Bl ocks

A Hybrid Al workfl ow nmay generally conprise the conponents shown in
t he next Figure:

*  *(On-device Mddel (Edge).* A compact LLM or task-specific nodel (a
few billion paraneters) running on user hardware (e.g., phone,
| aptop). Advantages include: low |l atency for interactive turns,
reduced cost, offline operation, and inproved privacy by default
(data locality). Typical functions: intent parsing, entity
extraction, local retrieval, prelimnary analysis, redaction/
summari zation prior to escal ation
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* *Cl oud Mobdel (Hosted).* A large, higher-capability LLM (hundreds
of billions to ~trillion paranmeters) with stronger reasoning,
know edge coverage, tool-use proficiency, and | onger context
wi ndows. Typical functions: conplex synthesis, nmulti-step
reasoni ng, broad web/KG retrieval, code execution, and advanced
eval uati on.

* *A2A Inter-Mdel Coordination.* The edge and cl oud nodel s
comuni cate via an *Agent-to-Agent* channel to exchange
*capabilities*, *cost/l|latency budgets*, *privacy constraints*,
*task state*, and *partial artifacts*. Common patterns include
_negoti ate-and-del egate , _ask-for-help with evidence , _propose/
accept plan updates_, and _critique-revise_ cycles [A2A].

* *MCP Tooling (Edge and O oud).* Both nodels use the *Mddel Context
Protocol * to discover and invoke tools with consistent schenas
(e.g., local sensors/files, calculators, vector indexes on edge;
search/craw i ng, KB/ RAG Python/services in cloud). MCP enables
capability discovery, stream ng/progress, cancellation, and
explicit consent pronpts across transports [ MCP]

* *Policy, Budget, and Privacy Controls.* Guardrails and policies
that encode user/enterprise constraints (e.g., do not send raw PI|
to cloud; enforce token/tinme budgets; require consent for specific
tools). The edge nodel nmay redact or summarize data before
escal ati on; both sides | og provenance and deci sions for
audi tability.

* *Shared Task State and Provenance.* A conpact state (goals,
sub-tasks, citations, hashes, tinestanps) that both nodels can
read/ update to enabl e reproduci bility, debugging, and verifiable
traces.
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| User / dient |
| (CGoal, Query, Constraints) |

| On-Devi ce Model (Edge) |
| - fewB parans; |ow | atency, privacy by default |
| - local reasoning, redaction/summarization |
| - local tools via MCP (sensors, files, crypto) |

NN +
| \
| local MCP tools \ when escal ation is needed
v \
o e e e e e oo oo + \
| Edge MCP Tool s | \
e + v
e T Y +

| A2A Session (Edge <-> C oud) |
| - capability/budget exchange |
| - task handoff & updates |

. +
I
%
o 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 e e e e e e e e e ma— o +
Cl oud Model (Hosted) |

- conpl ex synthesis, |ong-context reasoning |

|

| - 100B1T+ parans; higher capability & breadth |
I

| - cloud tools via MCP (search, KB/ RAG Python) |

cloud MCP tool calls

v

g + o e e e oo + o e e e oo +
| Web Search & Craw | -->] KB/ RAG I ndex | -->] Python / Services|
o + Fom e e e oo + Fom e e e oo +

Fi nal Answer / CQut put |
| (synthesis + citations + privacy/consent notes) |
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Each building block in the Hybrid Al architecture represents a
| ogi cal function rather than a specific inplenmentation, and
components may be co-located or distributed in practice.

4.2.2. Interaction Mdel
A typical Hybrid Al session proceeds as follows:

1. *Local First.* The on-device nodel interprets the user goal,
applies local tools (e.g., retrieve snippets, parse files), and
attenpts a |l owcost solution within configured budgets.

2. *Escalate with Mnimzation.* If the |ocal npdel estinmates
insufficient capability (e.g., confidence bel ow threshol d,
m ssing evidence), it *redacts/summarizes* sensitive data and
*escal ates* the task—al ong with conpact evi dence and
constrai nts—over *[A2A]*.

3. *Cd oud Reasoning + Tools.* The cl oud nodel perfornms deeper
reasoni ng and may i nvoke *[ MCP]* tools (web search/crawl, KB/ RAG
Pyt hon) to gather evidence and conpute results.

4. *Refine & Return.* Internmediate artifacts and rational es fl ow
back over *[A2A]*. The edge nobdel may integrate results, perform
final checks, and produce the user-facing output.

5. *lterate as Needed.* The nodel s repeat pl an-act-observe-refine
until success criteria (quality, coverage, cost/tinme budget) are
nmet .

4.2.3. Wiy This Use Case Matters

Hybrid Al is inherently _trade-off aware_: it bal ances *privacy*,

*| atency*, and *cost* at the edge with *capability* and *breadth* in
the cloud. Wthout standard protocols, inter-npodel negotiations and
tool interactions beconme bespoke and hard to audit. Two

compl enentary interoperability layers are especially relevant:

* *|nter-Mdel Coordination (A2A).* A2A provides a structured
channel for *capability advertisenent*, *budget negotiation*,
*task handof fs*, *progress updates*, and *critique/revision*
bet ween edge and cloud nodels. This enables portable escal ation
policies (e.g., “do not send raw PI1” , “cap tokens/time per turn”
“require human consent for external web calls” ) and consistent
recovery behavi ors across vendors [A2A].
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*  *Tool Invocation (MCP).* MCP standardizes tool discovery and
i nvocation across both environnments (edge and cloud), supporting
consi stent schemas, streani ng/ progress, cancellation, and explicit
consent pronpts. This allows inplenenters to swap |ocal or renote
tool s—search, crawling, KB/ RAG Python/services—w thout rewiting
agent | ogic or weakening privacy controls [ MCP].

*|Inplications for Hybrid Al.* Using standardi zed protocols lets
i npl ement ers conpose portabl e edgecl oud st acks:

* Edge-first operation with *escal ati on* only when needed, gui ded by
budgets and confi dence.

* *Data mnimzation* (local redaction/sunmarization) and *consent*
wor kfl ows at protocol boundaries.

* Consistent *provenance* (URl's, hashes, tinestanps) and
*observability* across edge and cloud for verifiable traces.

* Seanl ess *tool portability* (local/renmote) and *policy
enforcement* that travel with the task rather than the depl oynent.

Al - based Troubl eshooting and Autonation

Tel ecom networ ks have significantly increased in scale, conplexity,
and heterogeneity. The interplay of technol ogi es such as Software-
Defi ned Networking (SDN), virtualization, cloud-native architectures,
network slicing, and 5GF 6G systens has nmade infrastructures highly
dynanic. Wiile these innovations provide flexibility and service
agility, they also introduce substantial operational chall enges,
particularly in fault detection, diagnosis, and resolution.

Traditional troubl eshooting methods, based on rule engines, static
threshol ds, correl ati on nechani sns, and nanual expertise, struggle to
process hi gh-di nensional telenmetry, nulti-|layer dependencies, and
rapi dly evolving conditions. Consequently, nean tine to detect

(MITD) and nmean time to repair (MITR) nmay increase, inmpacting service
reliability and user experience.

Artificial Intelligence (Al) and Machine Learning (M) offer new
capabilities to enhance troubl eshooting. Al-driven approaches apply
data-driven nodel s and aut onated reasoning to detect anonali es,
determ ne root causes, predict failures, and recommend or execute
corrective actions, |everaging telenetry, |ogs, configuration,

topol ogy, and historical data.
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Beyond troubl eshooting, it is essential to further exploit network
and service automation to enabl e coordinated, policy-based actions
across multi-technology (e.g., RAN, IP, optical, virtualized), multi-
| ayer, and dynamic environnments. As degradations and faults often
span mul tiple devices, domains, and | ayers, effective handling
requires intelligent and increasingly autononmous nechani sns, ranging
fromproactive service assurance to autonmated fault-triggered
wor kf | ows.

This use case envisions a nmulti-agent Al framework that enhances
network and service automation. Agents perform diagnosis and root
cause anal ysis (RCA), while al so supporting anomaly prediction,

i ntent - based protection, and policy-driven renedi ati on. The proposed
mul ti-agent interworking autononously maintains the network in an
opti mal operational state by correlating heterogeneous data sources,
perform ng col |l aborative reasoning, and interacting with network

el ements and operators through standardi zed protocols, APls, and
natural |anguage interfaces.

Al agents forma distributed and scal abl e ecosystem | ever agi ng
advanced Al/M., including generative Al (Gen-Al), conbined with
dommi n expertise to accel erate RCA, assess inpact, and propose
corrective actions. Each agent encapsul ates capabilities such as
data retrieval, hypothesis generation, validation, causal analysis,
and action recomrendati on. Designed as conposabl e and interoperable
bui |l di ng bl ocks, agents operate across diverse domains (e.g., RAN
Core, IP, Optical, and virtualized infrastructures), while supporting
i fecycle managenent, know edge bases, and standardi zed interfaces.

4.3.1. Building Bl ocks

The use case relies on decentralized multi-agent coordination, where
agents exchange structured, context-enriched information to enable
dynanmi ¢ activation and col | aborative troubl eshooti ng workflows. A
resour ce-aware orchestration | ayer manages agent depl oynent, scali ng,
and optinization across the networkcl oud conti nuum Policy
framewor ks ensure security, conpliance, trustworthiness, and

expl ainability, supporting resilient Al-driven network operations.

4.3.2. Wiy This Use Case Matters

This use case highlights the need for interoperable, protocol-based
integration of Al-driven troubl eshooting and autonmati on conmponents

wi t hi n het erogeneous, mnulti-vendor environnents. Tel ecom networks
are inherently conposed of equi pnent and control systenms from
different providers, spanning nultiple adm nistrative and
technol ogi cal donmains. A nulti-agent Al franework operating across
such environments requires standardi zed nmechani snms for data nodeling,
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telemetry export, capability advertisement, and control interfaces.
In particular, consistent information nodels (e.g., YANG based

nmodel s), secure transport protocols, and well-defined APIs are needed
to ensure that Al agents can reliably discover, interpret, and act
upon network state information across vendor boundari es.

Servi ce di scovery and capability negotiation are also critical. Al
agents must be able to dynami cally identify avail abl e data sources,
peer agents, orchestration functions, and control points, as well as
understand their supported features and policy constraints. This
inplies the need for standardi zed di scovery procedures, netadata
descriptions, and context exchange formats that enable conposability
and coordi nated workflows in decentralized environnents. W thout
such interoperability nechani sns, multi-agent troubl eshooting systens
ri sk becom ng vertically integrated and operationally sil oed.

Furthernore, governance, security, and trust frameworks are
fundanental considerations. Al-driven agents capabl e of recomendi ng
or executing remediation actions introduce new requirenents for

aut henti cation, authorization, accountability, and auditability.
Secure comuni cati on channels, rol e-based access control, policy
enforcenment, and expl ainability nechani sns are necessary to prevent

m suse, contain faults, and ensure conpliance with operational and
regul atory constraints.

4.4. Al -Based Operation Mdels
4.4.1. Agentic Al for Inproved User Experience

Al agents have the potential to enhance future user experience by
being integrated—individually or as collaborating groups—into tel ecom
networks to deliver user-facing services. Such services may include
aut ononous nulti-level Internet/Intranet search, coordination of

cal endar and email tasks, and execution of nulti-step workflows
involving nmultiple agents, as well as pre-built domain agents (e.g.,
HR, procurenment, finance). This shift can fundanentally change
enterprise operating nodels: agents can support decision-maki ng and,
where aut horized, act on behalf of enployees or the organization. In
mul ti-agent scenarios, agents fromdifferent vendors comunicate over
networ ks and must interoperate. These interactions require

coordi nated comruni cation flows and notivate a standardi zed agent
conmmuni cation protocol and franework. G ven the need to conply with
regul atory requirements (beyond network regul ati on), an open,

st andar di zed approach is preferable to proprietary inplenentations.
Interoperability across operators and vendors inplies an open
ecosystem therefore, a standardized Al agent protocol is required.
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4.4.1.1. Building Bl ocks
TODO
4.4.1.2. Wiy this Use Case Matters
TODO
4.4.2. Voice-Based Human-to- Agent Conmuni cati on

Wth the integration of Al and Al agents into networks, voice
services nay see renewed inportance as a natural, lowfriction
interface for interacting with agents. Voice-based hunman-to-agent
communi cati on can conpl ement text-based chat interfaces and enabl e
rapid task initiation and conversational control. This use case

i ntroduces additional considerations, including security,

aut hori zati on/ perni ssions, and chargi ng/ accounting. Because voice
services are regulated in many jurisdictions, this further notivates
a standardi zed franmework and standardi zed Al agent protocol

Net wor k-i ntegrated Al agents can assi st users through voice
interaction and i nprove overall user experience.

4.4.2.1. Building Blocks
TODO

4.4.2.2. Wiy this Use Case Matters
TODO

5. Security Considerations

TODO Security

o
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