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Abstract: This contribution describes the use case for the R20 potential new study item proposals -- Task-driven Cooperative Dynamic Group.
1.1  Use case on inspection in factory
1.1.1 Description 
In future industrial manufacturing, daily maintenance, transportation and other scenarios, industrial robots will be widely used. Industrial robots are considered to replace workers to complete high-risk and/or tough operations in critical environments. In this way, human beings only need to use the terminal equipment remotely to realize a real “unmanned factory”. 
Similar as the cooperative work between humans, various industrial robots can also work collaboratively together to finish the task. And with the rise of smart factory, the task-driven cooperative dynamic group can be deployed in the factory to enable the communication and cooperation among industrial robots. 
In this use case,task-driven cooperative dynamic group works in a certain and limited area with tough conditions(like high/low temperature, changeable pressure, narrow operation space, radiation, poisonous gas, etc)and complex environment. The requirements on communication latency(including both intra-cluster communication and the communication between cluster and server) and group robustness are high. 

Figure 1 shows an example on the inspection in factory with the help of task-driven cooperative dynamic group.
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[bookmark: OLE_LINK3]Figure 1. A task-driven cooperative dynamic group is used for inspection in factory.

1.1.2 Pre-conditions
End equipments with different capacities and status are deployed in a factory. All of them support the task-driven cooperative dynamic group function.
The owner of this factory has registered in the 3GPP network and subscribed the task-driven cooperative dynamic group functions from Operator. With the owner’s permission, a temporary group has scanned this factory after the owner’s subscription.
Operator provides 3GPP network coverage and communication services for this function.
All end equipments with this function have registered in the 3GPP network and powered on.
[bookmark: OLE_LINK1]The factory prefers to deploy a inspection task for safety production by using the service of task-driven cooperative dynamic group function.

1.1.3 Service Flow
1. The authorized UEs around the factory area exposure their capacity (including application capacity and/or communication capacity) to 5G network.
2. [bookmark: OLE_LINK5]Due to the unknown abnormal production status, factory owner sends the factory inspection task to server. When server receives the inspection task, it will transfer this inspection task requirements(e.g. capacity requirement, area information, time information, etc) and the task level QoS requirements for a task-driven cooperative dynamic group. Then, these requirements and the task will be forwarded to the 5G network.
3. [bookmark: OLE_LINK6]5G network setups a task-driven cooperative dynamic group for the received task by using the received requirements together with the information available in RAN side, e.g., radio quality, cell/device load, device status (battery, location, mobility status. The candidate group members (e.g. from Member1 to Member3) with proper capabilities will be selected by 5G network to setup the group for the inspection task.  
4. Each member in this group will be configured proper QoS resources by considering the task-level QoS for this group. The task received by each member may be various based on its capabilities. After receiving its task and QoS configuration, a member will start its inspection task.
5. Based on different UE capabilities, members inspect the factory and keep collecting the data from factory based on the received task. The collected data for the environment, UE status, QoS monitoring will be reported to 5G network periodically.
6. An issue(e.g. gas leaking) is detected by member3 in this group. Member3 shall send detail information (e.g. issue classes/types, measurement data) to the 5G network. The network will raise a warning message to server and further check the received information.
7. With the owner’s permission, server updates the previous task for this group and requires this group to fix this gas leaking issue. 
8. Based on the new detected issue and requirement from server, 5G network adds new candidate members(e.g. D1 and D2) with required capabilities for this group, and may modify the task-level QoS for all members in this group. With the certain received task-level QoS requirement, some QoS resource in this task-level QoS for inspection has been allocated to fix the gas leaking.
9. [bookmark: OLE_LINK7]Cooperation among members is essential for efficient gas leak fixing. To effectively address gas leaks, a collaborative approach among members is crucial. Machine arms(e.g. D2) are responsible for fixing the leaking points, guided by the member(e.g. Member3) equipped with a camera. Simultaneously, another member(e.g. D1) equipped with a gas sensor monitors the gas leak status in the surrounding area. Meanwhile, the remaining members(e.g. Member1 to Member2) in the group carry out inspections on other parts of the factory.
10. By evaluating the collected data from involved members(e.g. D1, D2, and Member3), the group believe that the gas leaking is repaired. 
11. When the gas leaking is fixed, 5G network sends response message to server and remove some members(e.g. D1, D2, Member 2) out of the group due to the changed task and/or poor UE status. 

1.1.4 Post-conditions
This group keep performing the inspection task. Members keep updating the collected data for itself and environment. After this task is completed by this group, the 5G network will release this group and send the task completing information to server. 

1.1.5 Existing features partly or fully covering the use case functionality
--
1.1.6 Potential New Requirements needed to support the use case
[bookmark: OLE_LINK2][P.R.1-001] based on Network requirement, each member in a task-driven cooperative dynamic group shall report its capability and status(e.g. battery, device load, location, radio conditions, etc) inside the group and to the network on demand.
[bookmark: OLE_LINK4][P.R.1-002]The 3GPP system shall support a mechanism for a task-driven cooperative dynamic group to receive the group-based application task, allocate the 3GPP/non-3GPP resource, manage the task-level QoS parameters(e.g. configuration, monitoring and prediction) on demand.

[P.R.1-003]The 3GPP system shall support a mechanism for on demand indirect/direct intra-group communication management and QoS flow synchronization among necessary members.


image1.png
comm to NW
indirect comm ~_

Member2 \ <
g— ~
direct comm|

direct comm 3 N X
Member1 . //
direct comm|





