3GPP TSG-SA WG1 Meeting #112 	S1-254179r3
Dallas, USA, 17-21 November 2025	(revision of S1-25xxxx)

Source:	Nokia
pCR Title:	Updated use case 6.7 on AI agents communication
Draft Spec:	3GPP TR 22.870 v0.4.1
Agenda item:	8.1.3
Document for:	Approval
Contact:	Laurent-Walter Goix; laurent-walter dot goix at nokia dot com   

Abstract: This use case proposes to introduce an additional requirement on UC 6.7 on the necessary coordination amongst agents to fulfill a common task.
1. Introduction
This contribution adds one requirement to this use case of 6G AI agent collaboration to strengthen the need for proper coordination for accountability. This need is already captured in the description text but is missing as a requirement.
2. Reason for Change
Add an explicit requirement to an implicit description in the use case. 
Some editorial cleanup, including replacing “WiFi” with “WLAN”.
R3
· Clarified the meaning of coordination in the description
· updated the NOTE on coordination examples of actions, still related to the wording used in the use case
R2
· Clarified “coordination” within & across groups by providing NOTE 2 with examples of actions based on the current description and service flows of the use case [Qualcomm, Huawei]
R1
- remove “accountability” from PR
- remove NOTE 2
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following additional requirement to TR 22.870 v0.4.1 clause 6.7
· [PR 6.7.6-6] The 6G network shall provide means to support coordination and accountability within and across groups of 3rd party AI agents to achieve a collaborative task.


* * * First Change * * * *
[bookmark: _Toc208485535][bookmark: _Toc201585971]6.7	Use case on AI -agents communication
[bookmark: _Toc208485536]6.7.1	Description
Autonomous agents (AI agents) have long been recognized as a promising approach to achieving artificial general intelligence (AGI), which is expected to accomplish tasks through self-directed planning and actions [81]. In recent years, these agents, leveraging the capabilities of LLMs, these agents are expected to effectively perform diverse tasks in social science, natural science, and engineering, among others. AI agents can take on various forms, such as embodied intelligent robots, virtual assistants, and autonomous systems (e.g. drones). 
AI agents have different attributes, such as different capabilities, resources, etc. For example, paper [148] classified AI agents based on their techniques and capabilities; , whereas paper [149] classified AI agents based on their ‌performance‌, ‌generality‌, and ‌autonomy.
Multiple AI agents could collaborate through natural language conversations to complete the tasks [82], which abstract multiple roles to supervise task process.
As communication serves as a common mechanism for sharing information, we can foresee that in the future, there will be more and more users and their AI agents that need to be supported. A group could be established for users and their AI agents to communicate with each other. To complete a complex task involving multiple users and triggered by a user, an AI agent or an application, communication “domain” for multiple groups could be established, the users and AI agents working for the same task can be explicitly identified by the task requirement or implicitly identified based on location area or relative distance. The cCommunication “domain” could be dynamically created for users and AI agents from multiple groups to communicate with each other for a specific task during a specific time. Only the AI agents in the same “domain” can could communicate with each other. If authenticated/authorized, users and AI agents could join this group via various access technologies, including the cellular network, WiFiWLAN and Ethernet, etc.
Coordination (e.g. “who does what and when”) amongst members of the same group, and across multiple groups of the same “domain” is crucial to ensure proper accountability of the process and overall fulfillment of the complex task.
[bookmark: _Toc208485537]6.7.2	Pre-conditions
As shown in Figure 6.7.3-1, Grandpa Bob plans to clean the room and host a gathering at home with his daughter Alice’s family and his son Charlie’s family. So, he issued the command "Clean the room and help me prepare for the family gathering tomorrow afternoon" to his AI-assistant.  
1) Bob has just purchased a home robot and has not connected to the internet.
2) Except for the home robot that Bob just bought, all other AI agents of users, have been assigned with digital identities associated with the user's identity. 
3) The users’ AI-agents involved in this scenario include AI assistant, drone and intelligent vehicle, etc. Intelligent vehicles and drones are connected through cellular networks, while other AI-agents are connected through home WiFiWLAN.
4) All AI-agents are registered to with the 6G system, so that their attributes are visible for some of the members, based on permission and authorization.
[bookmark: _Toc208485538]6.7.3	Service Flows
 [image: A diagram of a network with a robot
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Figure 6.7.3-1: Task-Oriented Multi-Group Communication Network for multiple user AI-agents communication
1. Bob, Alice, and Charlie each request the operator to create AI agent groups for them. They then invite their respective AI agents, such as their AI assistants, smart cars, drones, etc., to join their individual groups. In other words, there are separate groups for Bob, Alice, and Charlie, allowing the AI agents within the same group to communicate with each other. In addition to the group owner’s information (e.g. related authorized user, etc.), examples attributes for Bob’s AI agent group in this use case are as follows:
Table 6.7.3-1: Illustrative attributes of AI agents
	
	Service Features
	Capabilities
	Permission

	AI assistant
	· Service description: (Voice and Text-Based Interaction, Information Retrieval, Personalized Recommendations)
· Service area: wide
· Moving speed: N/A
	WiFiWLAN & cellular connection; 
Tools (Perception + Action); 
Reasoning & Decision making; 
Memory + Reflection; 
	InvitationAllowed: true;
DiscoveryAllowed: true
ShareAllowed: true;
CreatGroupAllowed: true

	Drone
	· Service description (e.g. Radar, camera, Grasping, navigation); 
· Service area: wide
· Moving speed: Medium
	WiFiWLAN & cellular & V2V connection; 
Tools (Perception + Action); 
	InvitationAllowed: true;
DiscoveryAllowed: true
ShareAllowed: true;
CreatGroupAllowed: true

	Intelligent vehicle
	· Service description (e.g. Radar, camera, driver assistance, and improved navigation); 
· Service area: wide
· Moving speed: High
	WiFiWLAN & cellular connection; 
Tools (Perception + Action); 
Reasoning & Decision making; 
Sensing;
	InvitationAllowed: true;
DiscoveryAllowed: true
ShareAllowed: true;
CreatGroupAllowed: false

	Home robot
	· Service description (e.g. voice interaction, cleaning, security monitoring); 
· Service area: Local
· Moving speed: Low
	WiFiWLAN connection; 
Tools (Perception + Action);
	InvitationAllowed: true;
DiscoveryAllowed: true
ShareAllowed: true;
CreatGroupAllowed: true



As the table 6.7.3-1 illustrates, AI agents vary in their service features, capabilities and permission, etc. This results in different network requirements. For example, an AI assistant might require cloud storage for extensive data storage, while a drone may need network-provided sensing and computing capabilities for obstacle identification.
2. The newly purchased home robot joins Bob’s group after authentication and is associated with Bob’s identity. Then, the home robot reports its capability to the group.
3. Bob sends the request to his AI-assistant and requests the AI-assistant to arrange the gathering as task coordinator. The AI-assistant received Bob’s request. Based on the local or cloud-based knowledge base, Bob’s AI-assistant retrieves the history of past family gatherings, determines the list of sub tasks and distributes the sub tasks to corresponding AI agents. 
4. Bob’s AI-assistant communicates with the discovered cleaning robot based on its capabilities and sends the request to the cleaning robot to carry out a full house cleaning. When the cleaning robot needs collaboration from other robots, e.g. to move some heavy furniture, it will setup a cleaning group with others to enable efficient communication within the cleaning group. After the cleaning, the communication group will be released accordingly.
5. Bob’s AI-assistant communicates with the discovered and selected restaurant’s AI assistant by matching the requirements and AI agents’ attributes. Bob’s AI-assistant orders food for tomorrow and negotiate the food delivery time and location with restaurant’s AI assistant. The restaurant’s AI assistant selects a drone based on its capabilities from restaurant’s group, to do the food delivery. Then the restaurant’s AI assistant sends the determined time and location to the food delivery drone and sends the information of selected drone to Bob’s AI-assistant, so that Bob’s AI-assistant can communicate with drone. 
6. During food delivery, the drone offloads a portion of the computational tasks to the network, to assist it in obstacle identification, by assisting in the process of modal transformation, for example, by pre-processing the images captured by drones, and obtaining alert data. When drone arrives at the pick-up point, they will setup a temporary communication group with the home robot to enable secure and cooperative food delivery. Considering the drone and home are from different vendors, they support different protocols and information modalities, the communication is supported even if the drone and home robot transmit different modality information, e.g. video/text: the 6G network transform the video taken by drone and pick-up point address in text format to semantic maps with guideline marks that the robot can recognize to retrieve the delivery, etc. The communication group will be released after the delivery.
7. Bob’s AI-assistant communicates with Alice’s AI assistant and intelligent vehicle. Bob’s AI-assistant negotiates with Alice’s AI assistant for the time and place to pick up Alice’s and sends the request to the intelligent vehicle to pick up Alice’s with negotiation result (i.e. the pick-up time and place). 
8. Bob’s AI-assistant communicates with Charlie’s AI assistant and intelligent vehicle. Bob’s AI-assistant negotiates with Charlie’s AI assistant for the time and place to pick up Charlie’s and sends the request to the intelligent vehicle to pick up Charlie’s with negotiation result (i.e. the pick-up time and place). 
[bookmark: _Toc208485539]6.7.4	Post-conditions
1. The cleaning robot cleans Bob’s house.
2. The drone sends the foods from the restaurant to Bob’s house.
3. The intelligent vehicle picks up Alice’s and Charlie’s and sends them to Bob’s house.
4. Alice, Charlie and Bob have a happy gathering party. 
[bookmark: _Toc208485540]6.7.5	Existing features partly or fully covering the use case functionality
The identification requirements can be partially covered by Personal IoT Networks (PINs) and Customer Premises Networks (CPNs) in TS 22.261 [14], clause 6.38. However, AI agents have different attributes (e.g. users, capabilities), the 3GPP system is expected to support new identification mechanism to enable the association between AI agent and user, as well as the association of the AI agent's own attribute information, enabling more flexible discovery, communication, and collaboration.
The 5G system shall support mechanisms to identify a PIN, a PIN Element, an eRG and a PRAS.
Subject to regulatory requirements and operator policy, the 5G system shall support an efficient data path within the CPN for intra-CPN communications.
The efficient communication and collaboration can be partially covered by 5G LAN-type service, as defined in TS 22.261 [14]. However, the group is generally defined by subscription and managed by operators or 3rd authorized party. Therefore, it cannot satisfy the dynamic requirement from AI agents which require a certain level of flexibility and autonomy. For instance, for a short term or emergency task, the communication service provided to the group of AI agents should be established in a relatively short time to match time-efficiency of the task. However, the high time-efficiency requirement is hard to meet by 5G-LAN-type service since it requires lots of manual operations, e.g. LAN configuration, subscription, Data Network Name/Single Network Slice Selection Assistance Information configuration, etc. In addition, it cannot address the interoperability issue between diverse AI agents. The 3GPP system is expected to enable seamless communication between these diverse AI agents supporting different protocols with various capabilities.
5G System supports management of 5G VN Group identification and membership (i.e. definition of 5G VN group identifiers and membership) and 5G VN Group data (i.e. definition of 5G VN group data). The 5G VN Group management can be configured by a network administrator or can be managed dynamically by AF.
The requirement on supporting the intelligent can be partially covered by AI/ML model transfer in TS 22.261 [14] clause 6.40. The main difference is that AI agents can operate autonomously, allowing them to communicate with each other without human instructions, resulting in new requirements on security mechanism. These communications are imperceptible to users and can occur between AI agents on the device side, cloud side, or edge side, resulting to new requirement on flexible communication and coordination mechanism.
Subject to user consent, operator policy and regulatory requirements, the 5G system shall be able to expose information (e.g. candidate UEs) to an authorized 3rd party to assist the 3rd party to determine member(s) of a group of UEs (e.g. UEs of a FL group).
Based on user consent, operator policy and trusted 3rd party request, the 5G system shall support a means to authorize specific UEs to transmit data (e.g. AI-ML model data for a specific application,) via direct device connection in a certain location and time.
Based on user consent, operator policy, and trusted 3rd party’s request, the 5G system shall be able to provide means for an operator to authorize specific UEs who participate in the same service (e.g. for the same AI-ML FL task) to exchange data with each other via direct device connection, e.g. when direct network connection cannot fulfil the required QoS.
Based on user consent, operator policy and trusted 3rd party request, the 5G system shall be able to dynamically add or remove specific UEs to/from the same service (e.g. a AI-ML federated learning task) when communicating via direct device connection.
[bookmark: _Toc208485541]6.7.6	Potential New Requirements needed to support the use case
[PR 6.7.6-1] Based on regulatory requirements, operators’ policy and user consent, 6G network shall support trusted network access for 3rd party AI agent, and support a mechanism to expose 3rd party AI agent’s attributes (e.g. related users, sensing capabilities, AI capabilities, service features) to other 3rd party AI agents.
[PR 6.7.6-2] Based on regulatory requirements, user consent, operators’ policy and agreement with authorized 3rd party, the 6G network shall be able to support security identification for 3rd party AI agents provided by authorized 3rd party associated with a user (e.g. AI agents belonging to a customer).
[PR 6.7.6-3] Based on regulatory requirements, operators’ policy and user consent, 6G network shall support mechanisms for 3rd party AI agents to provide/register their attributes (e.g. sensing capabilities, AI capabilities, service features, associated authorized users) to 6G network, and discover other authorized 3rd party AI agents to achieve collaborative tasks. 
[PR 6.7.6-4] Based on regulatory requirements and operators’ policy, the 6G network shall provide means to support efficient and secure communication (including multi-modality exchange) between multiple 3rd party AI agents on UEs over a target area.
NOTE 1:	This requirement can apply to 3rd party AI agents of same users or different users. It is expected that the required communication service would be provisioned in the range of minutes to days, depending on use case. Lower for temporary task and higher for long term task.
[PR 6.7.6-5] Based on operator policy, the 6G network shall be able to support secure means to expose different services, e.g. computing offloading service in Service Hosting Environment, to the authorized third-party AI agent.
[PR 6.7.6-6] The 6G network shall provide means to support coordination within and across groups of 3rd party AI agents to achieve a collaborative task.
NOTE 2:	Coordination can facilitate the discovery of attributes & capabilities across the 3rd party AI agents, the attribution of roles such as a task coordinator/supervisor of the group, decide on the communication mode within the group, decide to setup of another group for a sub task etc.
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