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Abst ract

Agentic comuni cation fundanentally differs fromtraditional nmachine
communi cation in that its outputs are recursively consumed and
interpreted by Large Language Mddels (LLMs). This unique
characteristic makes efficient use of the nodel’'s linmted context a
critical requirenment. However, current agent comrunication protocols
- such as the Mddel Context Protocol (MCP) and Agent-to-Agent (A2A) -
often suffer fromtoken or context bloat, caused by redundant schena
definitions, verbose message structures, and inefficient capability
exchanges. As a result, a substantial nunber of tokens are
unnecessarily consumed within the nodel’ s context w ndow.

To address these issues, this draft defines the Agentic Data

Optim zation Layer (ADOL), a general and foundational data-layer for
agent comuni cation. ADOL introduces a set of backward-conpatible
optim zations, including schema deduplication through JSON

ref erences, adaptive inclusion of optional fields, controllable
response verbosity, and retrieval -based sel ecti on nechani sns.

Col l ectively, these mechani sms reduce token consunption, enhance
context efficiency, and provide a scal able foundation for future
agent communi cation frameworks.

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."
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1.1. Token Bloat Problemin A2A (Agent-Agent Communi cati on)

The Agent-to-Agent (A2A) protocol defines structured nessage
exchanges anong multiple Al agents to support coordination,

col l aboration, and task delegation. It provides a senmantic franmework
t hrough which agents can advertise their capabilities, exchange

i ntermedi ate reasoning results, and i nvoke each other’s functions in
a standardi zed manner.

A2A conmuni cation typically uses JSON-based nessage structures to
ensure interoperability across heterogeneous agents. However, as the
nunber and conplexity of agents increase, nessage size and redundancy
al so grow. Agents often repeatedly exchange static or overl apping

i nformati on (such as capability descriptions, netadata, or schema
definitions) across multiple rounds of interaction. This repetition
| eads to a phenonenon known as token bl oat, where verbose or
redundant nessage conponents consunme excessive tokens in the LLMs
cont ext w ndow.

Token bl oat degrades reasoning efficiency, increases |atency, and

el evates operational cost, particularly in large-scale or nulti-agent
depl oynents. These chal | enges highlight the need for a unified and
optinized data | ayer that reduces redundancy while preserving
interoperability and semantic integrity.

1.2. Token Bloat Problemin MCP (Agent-Tool Conmunication)

The Model Context Protocol (MCP) defines a standardized interface for
conmuni cati on between Large Language Mddel s (LLMs) and external tools
or data sources. It allows agents to describe, list, and invoke
tools in a structured and interoperable manner. MCP follows a
client-server architecture consisting of a client (which connects to
the MCP server), a server (which hosts tool definitions and |ogic),
and a host (which coordinates the overall interaction).

Conceptual Iy, MCP consists of two |ayers:

1. the data | ayer, which defines JSON RPC-based prinmitives such as
tool s, resources, pronpts, and notifications; and

2. the transport |ayer, which handl es connection establishnent,
nmessage fram ng, and authorization
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As the nunber of MCP servers/tools increases, token bloat problem

al so energes. Each tool’s detail ed schema, including optional fields
and human-readabl e descriptions, is transmtted to the nodel during
reasoni ng. Overlapping schemas, unfiltered tool lists, and verbose
outputs also contribute to redundant token usage. Though protoco
correctness is unaffected, efficiency, latency, and cost are
negatively inpacted. These limitations notivate the design of a nore
efficient data |ayer.

1.3. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

2. Pr obl em St at enent

Agentic comuni cation introduces unique efficiency chall enges because
al | exchanged nessages are recursively processed by Large Language
Model s (LLMs). Every transmitted token consunmes part of the nodel’s
limted context w ndow, mneking redundancy and verbosity directly
detrinmental to reasoning efficiency and operational cost.

Across current agent protocols - such as the [MCP] and [ A2A] - four
comon i nefficiencies are observed in the data-layer design
repetitive schenas, excessive optional content, verbose responses,
and inefficient capability selection. Together, these issues cause
token and context bloat, linmiting scalability and responsiveness in
mul ti-agent systens.

2.1. Repetitive Schema Across Tool s

When the LLMrequests a list of tools fromthe server, the server
returns a list of tools that includes the tool schema for all tools.
However, tools hosted on the same MCP server often share similar or
i dentical schema conmponents, such as paraneters or output schemas.
These recurring elenents not only introduce unnecessary repetition
but al so waste tokens when provided to LLM W have conducted an
experinent to analyze the duplicate content in the schemas of 60
tools within the official GtHub MCP server. According to our
results, the repetition rate of some contents within the 60 too
schemas, such as
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{
"repo": {
"description": "Repository nane",
"type": "string"
}

Figure 1: Repetitive Schema Exanpl e

reached 9.84% indicating that it is necessary to inprove the too
schenmas to reduce such repetitive fields.

2.2. Excessive Optional Content

The MCP tool schema currently includes a variety of optional fields,
such as output schemas and netadata. |In nmany cases, these fields are
not essential for successful tool invocation. For instance, the
output schema is primarily intended to help the LLMinterpret and
structure the server’ s response. However, when the server’ s output
is already concise and senmantically clear, the value of providing an
addi ti onal output schema becomes marginal. Fromthe server’ s
standpoint, these fields are optional; yet, once transmtted, they
are fully processed and tokenized by the LLM contributing directly
to pronpt length and token overhead. At present, the client has no
mechani smto indicate whether such optional content should be
included, resulting in unnecessary data exchange and reduced token
efficiency.

2.3. Overly Long Server Responses

Under the current MCP architecture, the server is responsible for
generating outputs that conformto its decl ared output schema
However, in many scenarios, this design results in overly verbose
responses that exceed the LLM s actual informational needs. For
exanpl e, when a weather-reporting tool provides detailed structured
data—including tenperature, humidity, w nd speed, and visibility—an
LLM may only require a subset of this information, such as
tenperature and humidity. Since the server |acks awareness of the
LLM s contextual requirements, it always returns the conpl ete output
defined by the schema. Consequently, the LLM nust parse and tokenize
all fields, even those irrelevant to the current pronpt. This
behavi or introduces unnecessary token consunption and increases
comput ational cost, particularly in use cases where conci se responses
are sufficient.
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3.

4.

I nefficient Tool Selection

In practice, a service provider typically exposes a single MCP server
that aggregates nmultiple tools under one endpoint. These tools may
span het erogeneous functional domains (e.g., translation, data
retrieval, summarization), all of which are simultaneously

di scoverable by the MCP client. Wile this design sinplifies server-
si de depl oynent and managenent, it introduces inefficiency on the
client side. As the nunmber of available tools grows, agents nust
eval uate and conpare an increasingly large set of tool descriptions
to determ ne the nost relevant one. This process not only increases
conmput ational overhead but also |leads to sel ection anbiguity,
especially when multiple tools exhibit overlapping functionalities or
verbose netadata. Enpirical observations indicate that excessively
detailed tool descriptions, while intended to enhance
interpretability, can paradoxically increase token consunption during
parsing and pronpt formation. Mreover, the expanded search space
degrades the accuracy and efficiency of tool selection, particularly
inreal-time or resource-constrained scenari os.

Sol ution Overvi ew
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Figure 2: Typical workflow of ADCL
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To systematically address the inefficiencies identified above, this
draft introduces the Agentic Data Optinization Layer (ADOL) -- a
uni fi ed and backwar d-conpati bl e enhancenment to existing agentic data
| ayers. Rather than focusing on a single protocol, ADOL provides a
generalized framework that inproves the efficiency of data exchange
across diverse agent communication settings, including both Mde
Context Protocol (MCP) and Agent-to-Agent (A2A) workfl ows.

ADCL defines a set of |ightweight nechani sns that preserve
interoperability while significantly reduci ng redundant token usage
in LLMdriven interactions. |t optinizes data conpactness and
adaptiveness without altering existing transport or semantic |ayers.
As displayed in Figure 2, ADCL enhances the agentic data | ayer al ong
four conpl enentary di nensi ons:

A.  Schema Deduplication: elimnate repetitive definitions through
JSON ref erences;

B. Adaptive Optional Inclusion: allow clients to request concise or
full schemas;

C. Controllable Response Verbosity: enable nodels to specify the
required output scope;

D. Context-Aware Tool Selection: limt tool exposure to those
relevant to the current task

Toget her, these nmechani sns establish a nore efficient and extensible
foundation for agentic communication, reducing token and context

bl oat while maintaining full conpatibility with existing agent

f ranewor ks

3.1. Schema Deduplication Using JSON References

To elimnate redundant schena definitions, MCP tool schenas may
enabl e the JSON ‘ $ref‘ mechani sm which was not supported in the
original MCP architecture and thus leads to a significant amunt of
duplicate content. This JSON ‘$ref‘ nechani smsupports both interna
and external references, as can be seen in [JSON].

{
"definitions": {
"user": { "type": "object" }
} i)
"properties": {
"data": { "$ref": "#/definitions/user" }
}
}
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Figure 3: Example: Internal Reference

The internal reference case enabl es schema reuse within the sane
file, which applies to situations where there is multiple duplicate
content within the sane Json schenma.

"$ref": "schenmn/ conmon/ user.json"

}
Figure 4: Exanpl e: External Reference

The external reference allows a tool schema to reference a shared
tenpl ate stored either locally or renotely. The MCP host or client
may cache these schemas to avoid repeated token consunption. This
mechanismis nore suitable for situations where there is overl apping
content anong nultiple tool schemas. W have conducted extensive
experinents where the tool schema in the server are nodified by using
$ref references. The results show that the LLMcan still accurately
recogni ze and i nvoke these tools, introducing no backward

i nconpatibility.

3.2. Adaptive Optional Field Inclusion

When responding to ‘tool/list’ requests, servers SHOULD determ ne
whet her to include optional schema content based on the client

request. Specifically, an additional field ‘optional® is introduced
in the server’'s tool configuration file, which contains schema
content that is not mandatory. |If the client requests a “short” 1ist

(for example, via ‘tool/list --short'), the server SHOULD onit
unnecessary optional contents included in the ‘optional' field and
return a concise tool schema. This conditional inclusion nechanism
prevents unnecessary token usage.

3.3. Controllable Response Verhosity
Client SHOULD be capabl e of adjusting response verbosity based on the

LLM s request. To address this, ADOL introduces a new
‘requireQutput’ field in the tool schema
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{
"requireCut put": {
"description": "A list of output field names that the LLM expects to be returned f
romthe tool’s conplete output."”,
"type": "array",

"items": {
Iltypell: "Stri ng",
"enuni: ["tool Qutcone_1", "tool Qutcome_2", "tool Qutcone_n"]
}1
"uni queltens": true
}
}
Figure 5: RequireCutput Schema
When invoking a tool, the LLMfirst retrieves the tool |ist and
correspondi ng schenmas through the client. Each tool schema may
include a ‘requireCutput’ field, which defines an optional |ist of

output fields that can be selectively requested. This field enables
the LLMto specify which parts of a tool’ s output are relevant to the
current context. Based on this field, the LLMinfers which el enents
of the tool’ s defined enunerated outcone are needed and passes the
generated ‘requireQutput‘ schenma to the MCP client. Upon receiving
the tool’ s execution result, the MCP client filters the output
according to ‘requireCQutput’ and returns the trimred result to the
LLM For exanple, in a weather-related tool, the output schema may
contain multiple fields such as current conditions, tenperature,

hum dity, and visibility. The ‘requireQutput’ allows the client to
speci fy which subset of these results should be included (e.g.,
‘“"requireQutput": ["tenperature", "humidity"]'). After receiving the
server’ s response, the client extracts and forwards only these fields
to the LLM filtering out unnecessary content while preserving
semanti c conpl eteness. This design ensures that the LLMonly

recei ves the necessary data for the current context, thereby reducing
redundant information and m nim zing token consunpti on.

3.4. Tool Selection Mechani sm

To alleviate the token overhead caused by large tool lists, an
retrieval -based nechanismis introduced. Generally, The MCP client
may include additional infornmative field in the “tool/list' request
to indicate its requirenments for tool. The server then filters and
returns only the tools that neet the need. W propose two typica

i npl ement ati on appr oaches:
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1. Semantic-based retrieval: The client provides a natural |anguage
description of its requirenment. The server conputes an emnbeddi ng
for the requirement and conpares it with preconputed enbeddi ngs
of all available tools. Then, the server ranks the tools based
on simlarity and returns either the top-K nost relevant tools or
those whose sinilarity score exceeds a predefined threshold.

2. Tag-based retrieval: The client provides one or nmore predefined
tool tags. Each tool is assigned at | east one tag. The server
returns the tools whose tags match the ones requested by the
client.

These two approaches can accomopdate servers with different
capabilities. Approach 1 requires a nore sophisticated server
impl ementation, but it is expected to provide better retrieva
performance and higher flexibility. |In contrast, Approach 2 is
sinmpler to inplenment, though it introduces sone usage |imtations.

By tool selection nechanism the range of tools selected by the LLM
is narrowed down, thereby reducing the token overhead of the LLM and
i mproving the accuracy of tool selection

4. Specification

The proposed extensions can be sunmarized as foll ows:

[} e ———————— = p—p——_————————————————————_—_ Ll pp—p————r
| Mechani sm | Description | I mpact |
[ ey el ey
| JSON $ref support | Deduplicate schema content | Reduce |
| | | token usage
o e e e e oo oo o e e e e e e e o m e e e oo - +
| Optional field | dient-specified schema | Reduce |
| control | inclusion | token usage
o e e o s o e e e e e e ee oo s Fom e o - +
| Response | Adaptive detail level in | Reduce |
| Verbosity control | output | token usage
o e e e e oo oo o e e e e e e e o m e e e oo - +
Retri eval - based | Vectorized tool selection | Inprove |
| tool selection | | accuracy |
o e e o s o e e e e e e ee oo s Fom e o - +

Table 1: Mechani sm Summary

Backward compatibility is maintai ned, as none of the proposed changes
nmodi fy exi sting MCP schena semanti cs.
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5. |1 ANA Consi derations
This meno i ncludes no request to | ANA
6. Security Considerations

Enbeddi ng- based retrieval introduces potential infornmation exposure
risks if tool enbeddings or client enbeddings are transmtted in

pl aintext. Inplenentations SHOULD ensure encryption and access
control when exchangi ng enbeddi ng vectors. Schena cachi ng and
external references should only reference trusted sources to avoid
code injection or schema poi soni ng.

In addition to this, ADOL does not introduce new security

vul nerabilities beyond those already present in existing agent
conmuni cati on protocols such as MCP or A2A. However, inplenenters
shoul d ensure that any schena references or external resources
retrieved via $ref are obtained fromtrusted sources to prevent
schema injection or data tampering.
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