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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
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	Others (specify)
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	X
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	X
	
	
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a 
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	N/A
	N/A
	N/A



2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as a Work Item in an earlier Release if further enhancing the feature from the previous Release)}
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification:

3	Justification
With the diversity application growing, multiple sensors, cameras etc. can be grouped to support specific application e.g. inspection application. The application needs one kind of group communication which supports information exchange either among multiple UEs in the group or with network. It includes multiple communication connections with different QoS demands and these communication connections each other have relationship according to the application demand.
3GPP has specified group communication and management related requirements in different specifications(e.g. TS 22.468, TR 22.874, TR 22.876, TS 22.261 ), which mainly focus on forming a collection of devices by the application layer to operate, e.g., a collection of smart home equipment or wearable equipment. However, considering the variable network conditions and status inside/outside the group during the operation, following challenges need be considered: 
               A. The application server needs to continously collect its group communication service status and adjust accordingly to perform the application, which introduces huge complex for the application server.
               B. In general, the communication QoS monitoring is statistics based which is not enough to support the application server to adjust the group member on time when the network conditions is changed especially for some kind of critical applications.
 how to dynamically configure and adjust the group members and resources allocation among the group to realize the efficient task accomplishment is a great challenge. Compared with the existing group communication work and considering diverse portentous application demands, the following requirements should be met:
A. To meet the specific needs of different application tasks and situations, flexible QoS resource allocation and management is needed within the group. This includes dynamic work group creation and management.
B. The application layer is unable to make real-time adjustments for the changes in both application layer and the network. Network can dynamically manage the group and data transmission based on the real-time conditions and 
Considering that the 3GPP network naturally has the information of the group communication and group member status, and in the existing specification (TS23.502), the network has already been involved into the group member selection procedure（e.g. the application server provides the candidate UE lists and associated criteria to the network, the network responses with suggested UEs, the application server makes the final decision on which UEs involved in the communication service for the application）, following aspects need to be studied to enhance the group communication: 
    (1) The application level QoS is split by application server for the respective candidate UE lists. The split QoS requirements and the relationship among them are shared to the network to guide the network to provide communication service for the application without the application server awaring detail communication process. 
       (2)  Based on above application level QoS information and existed candidate UE lists, the network selects and updates the member for group communication on time for the application, considering the real-time network conditions.
       (3)  different group members may be configured with different transmission paths considering e.g., communication capability, distinction of members, and radio quality.
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Figure 1. Example of inspection task in smart factory. 

As example shown in Figure 1, the inspection tasks and its corresponding communication requirements are different according to the task complexity, inspected product line and manufacturing environments (e.g., lighting, noise, and temperature) of workshops in a factory, thus the single device is not sufficient to guarantee efficient operations and provides real-time warning. , e.g., the machine arms have mobility but may have blind inspection areas. Thus, 
[bookmark: OLE_LINK4]tThe application server will firstly splits the inspection tasks into three sub-tasks, where the sub-task1 is to inspect the corner area, the sub-task 2 is to inspect the high-altitude area, while the sub-task 3 is to inspect the area with large coverage. In this way, according to the different capabilities of devices (e.g., the robots can move to inspect large-scale area, the UAV can fly to inspect the high-altitude area, the camera is suitable for monitoring corner area), the server can provide following QoS information and candidate UE lists to the network:
--three candidate UE lists for the respect three sub-tasks, e.g., candidate UE list #1 including the D1and Member2; candidate UE list #2 including the D2 and Member1; candidate UE list #3 including Member3. It should be noted that the network can only see the member IDs of each candidate UE lists and cannot know which types of members is included in each candidate UE lists.
 --three communication QoS requirements for the respect three sub-tasks; 
 -- information of data transmission order (for example, the data that collected from the selected UEs of candidate UE list 1 shall be transmitted before the data that collected from the selected UEs of candidate UE list 2);
--the assistance information, e.g., the area information, the time information for the inspection task, and etc.
Based on the provided information listed above, the network can select Member1, Member2, and Member3 from the corresponding candidate UE lists to form a group.  The network can dynamically update the members from corresponding candidate UE lists based on the varying communication condition and the required QoS. In this way, with the enhanced group communication service, the complexity of application server can be greatly decreased, and the task can be efficiently accomplished with the adjustments of group members on time to response to the varying network conditions and UE status.send inspection task requirements and task-level QoS requirements  to the network. The 5G network, will  seek suitable UEs to create a group based on the following info, e.g.,:
· UE communication capacity and/or application capacity;
· Network collected information, e.g., radio quality, cell/device load, device status (battery, location, mobility status);
· [bookmark: OLE_LINK9]Received task requirement
·  and task level QoS requirement.
-During the task execution process, the network can monitor the status of devices and conditions of network resources. If one or more members(e.g. Member2) are not suit to continue executing the assigned task due to the status change, network will either search for additional suitable UEs(e.g. D1) or re-configure members to resume processing for the group based on the specific requirements of task.
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Figure 1. Example of inspection task in smart factory.
In such cases,To support such new service, the corresponding new requirements should be investigated and identified:
Task-level QoS: 
Considering the application task is launched by the third party and the group management is controlled by the network, the QoS configuration and requirements associated with the whole task can also be provided to the network by the third party, thus the network can dynamically manage the group members and flexibly divide the resources among multiple members of the group based on the provided QoS requirements. Currently, the QoS requirement is provided by application layer for one UE or a static group which is formed by application layer. When 5G network receives the requirement  for a specific UE or static group, it will allocate proper QoS resources to the UE or the group by evaluating the collected status and received requirement.
Thus a task-level QoS configuration and requirements towards to the whole task can be proposed, which includes task-level QoS monitoring, measurement, and prediction. Furthermore, synchronization and coordination for multi-flow among multiple users need to be considered as well. 
Take the above inspection task as an example, the server (or the third party) can provide the inspection task related information (e.g., the task area information, the devices capability required for the inspection task) and the associated QoS requirements for the whole inspection task (e.g., the required communication resources, the required data rates and etc).  Then the network can dynamically split and adjust the QoS configuration for each member in the group while ensure the QoS requirement of the application task. QoS monitoring can also be achieved per member in the group.’’

· Dynamic group management:
As described above, the members of a group is directly determined by the application layer in the existing specified requirements. When application layer intends to change one member in this group, it may send the candidate UE list and the criteria to the 5G network. 5G network will analysis the candidate UEs by using the received criteria and provide the feedback. With the received feedback, the application layer may make the final decision on changing the UE. 
Such group forming and management are decided by application layer cannot adapt to the dynamic communication status change. In this way, considering the variable conditions inside/outside the group(e.g. overloaded/powerless of devices, radio condition), dynamic management(e.g. add/remove, reconfiguration) of group members controlled by the network can be considered, and correspondingly, the flexible QoS configuration among the multiple members can also be managed by the network to maintain the task level QoS.
·  Dynamic  traffic management: 
· To efficiently accomplish the task, different members may be configured with different transmission paths considering e.g., capability, distinction of members, and radio quality. Such dynamic traffic management(either direct or indirect communication) and on-demand resource orchestration among members can efficiently accomplish the task in a flexible way.
Based on the analysis above, it is proposed to study the Cooperative Dynamic Group serviceenhanced group communication service, as per detailed objectives listed in the next section.
4	Objective
[bookmark: _Hlk39662384][bookmark: OLE_LINK10]This study is aiming to identify new use cases and potential new requirements to enhance 3GPP support of Cooperative Dynamic Groupgroup communication service, which is composed of different types of devices (e.g., UAV, auto-drive vehicle, robot, sensors) controlled by the network to perform tasks cooperatively, to fulfill the diverse service demands from vertical industries or customization requirements.
The objectives include:
· Study of use cases related to 3GPP support of Cooperative Dynamic Group serviceenhanced group communication service and potential new requirements, considering the following:
· The network-enabled UE selection and update based on the application-level QoS demand.
· The Task-level QoS management for the dynamic group including task-level QoS configuration, monitoring and prediction.Application-level QoS monitoring.
· Dynamic group configuration and management of Cooperative Dynamic Group considering different conditions (e.g., application task requirements, location, radio condition, load status of devices.).
· [bookmark: OLE_LINK6]dynamic transmission paths(either direct or indirect communication) configuration and selection considering e.g., QoS, communication capability, distinction of members, and radio quality, etc.The dynamic traffic management(either direct or indirect communication) among members in the group, including devices status collection and capability exposure, on-demand data transmission via flexible data path.
· Gap analysis between the identified requirements and what has been already defined by existing 3GPP requirements.
5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}
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