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Abstract: In this contribution, the two exampled use cases and identified new requirements are described to better understand our R20 new study item proposals -- Enhanced Group Communication Service.
1   Enhanced Group Communication Service
In this new study item proposal, following Objectives are proposed:
· UE communication status exposure, to help user or 3rd party to decide which UEs to employ for the service. 
· Support multiple QoS policies for the same service, for group communication.
· Support QoS performance monitoring, where a group UEs uses the same service, and that service has multiple QoS policies.
To better understand this new study item, we use two exampled use cases to further illustrate the details of this new study item and potential identified new requirements.
1.1 Use case on smart warehousing task
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. 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 enhanced group communication 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. 
In this case, following is an example to show how the enhanced group communication service operates for a warehousing task.
· Pre-conditions
A TV company has a warehouse, and has a lot of different types of warehousing robots, including the sorted robots responsible for sorting TVs, the AGV robots responsible for transporting the sorted TVs to the shelf, and the palletizing robots responsible for putting the TVs on the shelf. 
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 ‘Enhanced Group Communication Service’ from the Operator, and requests the Operator to provide the services for the warehousing robots to finish the warehousing task.   
The warehousing robots of TV company has already been registered in Operator’s network.
These different types of warehousing robots are categorized in three candidate UE lists respectively, where candidate UE list 1 is corresponding to a number of sorted robots, candidate UE list 2 is corresponding to a number of AGV robots, the candidate UE list 3 is corresponding to a number of palletizing robots.
· Service Flow
[image: ]
Figure 1. A cooperative dynamic group for the warehousing task.
1. The TV company needs to determine which specific UEs in corresponding three candidate UE lists can be selected to finish the warehousing task. Then the TV company firstly send the three candidate UE lists to the Operator, and requests the Operator to feedback the communication status of UEs.
2. The Operator can monitor and obtain the location information, the radio condition information, the moving status information(e.g., moving speed, moving range) of specific UEs. Then the Operator can feedback such information to the TV company.
3. Since this warehousing task will take a period of time, the TV company wants to ensure that the selected UEs have the enough battery to finish the warehousing task. Thus, the TV company requests these candidate UEs to report its remaining battery.
4. The candidate UEs report its remaining battery status to the TV company. 
5. According to the received communication status and remaining battery of all candidate UEs, the TV company determine which set of UEs in each candidate UE lists can be selected for the warehousing task, i.e., the S1-S4 are selected from candidate UE list 1, the A1-A2 are selected from candidate UE list 2, the B1-B2 are selected from candidate UE list 3.
6. Then the different types of selected warehouse robots can work together. 

· Post-conditions
The warehousing task can be finished by the selected robots successfully. 
· Potential new requirements
[P.R.1-001] The 3GPP network shall provide UE battery information (e.g. battery capability, current battery status, life time, etc) to a trusted 3rd party to select/update proper UE.
[P.R.1-002] Based on 3rd party’s request, the 3GPP network shall provide the moving status information (e.g. UE moving capability, UE velocity status, etc) of UE to a trusted 3rd party.  
[P.R.1-003] The 3GPP network shall enable the means for the trusted 3rd party to provide the candidate UE lists information and associated requirement information to the network.
   NOTE 1: The candidate UE lists information can be the UE identity information. The associated requirements information can be the requirement on the information that needs the network to expose.

1.2 Use case on inspection in factory
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 group can be deployed in the factory to enable the communication and cooperation among industrial robots. 
In this use case, the group works in a certain and limited area with tough conditions(like critical temperature, changeable pressure, narrow operation space, radiation, poisonous gas, etc)and complex environment. The requirements on communication latency(including both intra-group communication and the communication between group and server) and group robustness are high. 
Figure 1 shows an example on the inspection in factory with the help of the group with enhanced group communication.
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[bookmark: OLE_LINK3]Figure 1. Enhanced group communication is used for inspection in factory.
· Pre-conditions
End equipments with different capacities and status are deployed in a factory. All of them support the enhanced group communication function.
The owner of this factory has registered in the 3GPP network and subscribed the enhanced group communication functions from Operator. With the owner’s requirement, a 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  enhanced group communication function.

· Service Flow
1. Factory setups a  group which is consisted of UEs with different application capabilities for the inspection task. 
2.  During the inspection, one UE(e.g. Member3) in the group detects the gas leaking. An alert message sends to the factory via 5G network. 
3. Factory decides to fix this leaking issue by using Member1(machine arm) and Member3(camera). New QoS requirements including the synchronization and coordination between these two members will be sent from factory to 5G network.
4. By receiving the new QoS requirement, network configures the modified QoS configuration to Member1 and Member3. In addition, to guarantee the QoS flows relationship between members, network also configure the QoS monitoring configuration for different parameters(e.g. jitter, reliability, coordination, battery status information) to monitor the related QoS flows in different members in this group.
5. By receiving the QoS related configurations and new application task(e.g. fix the leaking), Member1 and Member3 start the cooperative work. Member3 keep scanning the leaking point and Member1, then transmit the vision data to Member3. With the assistance of the vision info, Member3 controls the machine arm to fix the leaking. Meanwhile, the QoS monitoring reports for the QoS flows in both Member1 and Member3 will be uploaded to the network.  
6. Member2 on the air keep checking the leaking status by using gas sensors. 
7. Duirng the fixing period, the previous inspection task is still ongoing, new UEs with the similar application capabilities(e.g. D1 and D2) is added into the group based on the factory requirement.
8. After a time, by analyzing the received data from all members in the group, factory decides that the leaking issue is fixed by the group. 
9. Based on the factory requirement, Member1 and Member3 update their application task(e.g. from repairing to inspection), the QoS flow synchronization and cooperation  between these two members will be removed by network. All members in this group keep inspection task.

· 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 factory. 

· Potential new requirements
[P.R.2-001] The 3GPP system shall support configuring the relationship information which about synchronization or coordination of multiple QoS flows in multiple sessions among one or multiple UEs for the same service.
[P.R.2-002] The 3GPP system shall support configuring the information(e.g. jitter, reliability, coordination, battery status information, etc) which about multiple QoS flows monitoring associated with an application task in multiple sessions among one or multiple UEs with different QoS monitoring parameters for the same service.
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