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Problems & Ideas

* Problems:

— Existing surveys mainly organize LLM-based multi-agent systems by
application domains, system architectures, or agent capabilities and
pay limited attention to how agents communicate, coordinate,
negotiate, and collaborate

— A systematic communication-centric framework is still lacking for
understanding LLM-MAS across different tasks and scenarios.

* Ideas:
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Main Contributions

Contributions:

This survey proposes a two-level framework for understanding
communication in LLM-MAS;

At the system level, it analyzes communication architectures, goals,
and emerging protocols;

At the system-internal level, it examines communication strategies,
paradigms, objects, and content;

It identifies key challenges, including interoperability, multimodal
communication, security, and benchmark evaluation.

~ Single-Agent Systems §2.1

g Background § 2 H{ Traditional Multi-Agent Systems §2.2

LLM-Based Multi-Agent Systems §2.3

munication Architecture §3.1 | G AL it 15
J Team 3.1.3, Society 3.1.4, Hybrid 3.1.5

ca al §3.2 “ooperation 3.2. etition 3.2.2, Mixed 3.2.3
,T ommunication Goal § |_[ Cooperation 3.2.1, Competition 3.2.2, Mixed 323 )
= Communication Protocol 3.3 |—{ MCP 3.3.1, A2A 3.3.2, ANP 333 ]
=
2 R e 5
o { Communication Strategy §4.1  } 0'?“’ AL S'mu“‘m"om kil
£ Simultaneous-Talk with Summarizer 4.1.3
£
o -
“é N {_ Communication Paradigm §4.2 \|—(7 Message Passing 4.2.1, Speech Act 4.2.2, Blackboard 4,:3}
{3 - Self 4.3.1, Other Agents 4.3.2,
H ci bject §4.3
E Comn Object § }_L Environment 4.3.3, Human 4.3.4 J
£
S s 5 Explicit (Natural Language, Code & Data) 4.4.1,
LG cation Content §4.4
N | Communication Content 844} 1uplicit (Behavioral Feedback, Environment Signal) 4.4.2

A two-level framework for analyzing communication in LLM-based multi-agent systems.



