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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 Cooperative Dynamic Group for the Warehousing Task
1.1.1	Description
Smart warehousing, which can automatically receive, identify, sort, organize and pick up goods using warehousing robots, can be achieved through a variety of automation and interconnection technologies. These technologies work in tandem to increase warehouse productivity and efficiency, minimizing human labor while reducing errors. 
There are different types of warehousing robots with different capabilities, e.g., AGV robots, palletizing robots, sorting robots, AMR robots, to be used for different warehousing tasks. Due to different capabilities of warehousing robots and the different requirements of warehousing tasks, these robots can work together to make the task execution more efficient. In this way, the task-driven cooperative dynamic group service can be considered for the warehousing scenario. Based on specific requirements of warehousing task, different types of warehousing robots can be grouped to finish the warehousing task together. For example, if the warehousing task only needs to sort out the goods, the multiple sorting robots can be included in a group. While if the warehousing task needs to sort out and transport the goods into the specific area, the group can include the sorting robots and the AGV robots to work together to finish the task. 
Following is an example to illustrate how the task-driven cooperative dynamic group service works in the smart warehouse scenario.
1.1.2	Pre-conditions
A TV company has a warehouse, and has a lot of different types of warehousing robots.
The TV company has produced large amount of different types of TVs, and needs to store these TVs in the warehouse. So the TV company has a warehousing task that to be finished by the warehouse robots. 
The TV company subscribes the ‘Cooperative Dynamic Group Communication Service’ from the Operator, and requests the Operator to provide the communication services for the warehousing robots to finish the warehousing task.   
The warehousing robots of TV company has already been registered in Operator’s network.
1.1.3	Service Flow
[image: ]
Figure 1. A cooperative dynamic group including warehousing robots for the warehousing task.
1. The TV company requests the Operator to provide the communication service for the warehousing task, and this warehousing task needs multiple robots operating together. In this way, the TV company can send threee candidate robotsmember lists (e.g., candidate list 1 including the sorting robots, candidate list 2 including the AGV robots, and candidate list 3 including the palletizing robots) to the Operator.  The candidate list can include the UE’s external ID. Communication related requirement can also be indicated associated with candidate member lists to the network.
2. The application layer capability, communication capability and other necessary information, e.g., whether they support the “Cooperative Dynamic Group” service, the location, the power status, the existing load information, radio quality, etc, of those candidate robots members of the list can be obtained by 5G network.
3. Based on the task-level QoS requirements and the robot’s reported information, 5G network can firstly determine the specific robots from the candidate list to finish the warehousing task, e.g., 4 members sorting robots (S1~S4) from candidate list 1, 2 membersAGV robots (A1 and A2) from candidate list 2, and 2 palletizing robotsmembers (P1 and P2)3 from candidate list 3 . 
4. The different types of warehouse robotsmembers can work together. For example, A1 is responsible to transport the CRT types of TVs to the position of shelf A, then P1 will be responsible for stacking these types of TV into the shelf A. In this case, in order to save the communication resources, network can dynamically configure the transmission path for the robots in the group. For example, P1 can be configured to only communicate with A1, the sorting robots can be configured to only communicate with the AGV robots(e,g, A1 and A2) and other sorting robots.
5. Based on the task-level QoS and capabilities of each robots in the group, the QoS flow saynchronization among members should be guaranteed. For example, AGV robots may need to communication and exchange the data with the sorting robots and palletizing robots, then the performance of AGV robots may have greater impact on the whole task execution performance. Thus the network can configure the different QoS parameters for the different robots in the group within task-level QoS requirements.
6. According to the configured communication resources, each member in the group can start to operate.
7. The TV company wants to know the current execution status of warehousing task. Then the network can request all robots in the group to report their task execution status. The multiple reported data flow from multiple robots shall be coordinated and processed. Then network can expose the status of warehousing task to the TV company.
1.1.4	Post-conditions
The warehousing task can be finished by group members successfully. 
1.1.5	Existing features partly or fully covering the use case functionality
None.

1.1.6	Potential New Requirements needed to support the use case
[P.R.1-001] Based on operator’s policy and 3rd party’s request and UE’reported information, the 3GPP network shall support mechanisms to manage which set of UEs is included in the group for a specific task.
   NOTE1: The reported information of UE can be the communication capability of UE, the location of UE, the status of UE(e.g., load, battery, radio quality and etc).
[P.R.1-002] The 3GPP system shall support a mechanism for on demand indirect/direct intra-group communication management.
[P.R.1-0023] Based on operator’s policy and 3rd party’s request, the 3GPP network shall support the mechanism to guarantee multiple QoS flows synchronization among multiple UEs that serving for a specific task.
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