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Comments

Abstract: Introduce a new network experience evaluation use case for robot communication services, with robot communication service delivery and assurance as a prime example.
Proposed Changes

* * * First Change * * * *

X
6G management scenarios
X.x
Network experience evaluation use case for robot communication services
X.x.1
Description

Robots walk autonomously, yet their decision-making processes are offloaded to remote control centers which may be located outside 3GPP management system. Therefore, the efficiency and safety of their movements are closely tied to the network experience conditions supporting this communication.
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Figure X.x.1-1: Illustration of Embodied Robot Work Mode
6G management system can provide area-based network experience evaluations based on RAN management data such as CM, FM, PM data, UE measurement data, etc., thereby support trajectory related service for embodied robots. 6G management system can also provide network optimization capability, which can further provide communication assurance for robots. 6G management system can support robots based on the following three aspects.

· Experience evaluation and planning: 6G management system can evaluate and exposure the network experience of a robot based on its current position with the communication environments (e.g. background UEs with their movement trajectories, RAN management data, etc.) and physical environments (e.g. buildings, cars, plants and people, etc.). Specifically, if the operator knows the robot start point and destination, 6G management system can also provide the trajectory planning with optimal travel efficiency based on the network experience evaluation results (e.g. experience evaluation maps) and terrain/map information. For example, in figure X.x.1-2 subfigure a is the original map for a certain geographical area in which buildings are marked as black boxes. Subfigure b is a trajectory planning result without considering the network experience, which provides a shorter trajectory with poor network experience. Subfigure c is the network experience evaluation result in which poor coverage areas are detected. Subfigure d is a trajectory planning result considering the network experience, which provides a longer trajectory with better network experience. Since the trajectory planned result of subfigure d avoids the poor coverage areas which have risk of network communication loss., its travel is better than that of the trajectory obtained in subfigure b.
[image: image2.png]. Start point

End point

) Base staion A

({é;

' Poor
7= coverage
S-lasa e

@Base station B

(( % ﬂ Base station A
- Start point

4 Poor
'~ coverage
S-iarga ¢

(

End point

@Base station B

a. Original mapl/terrain information
(buildings are marked as black boxes)

b. 3% party only plans the shortest path
based on map/terrain information

c. Network experience evaluated by 6G
management system

d. 6G management system plans the longer
path based on both map/terrain information
and network experience info, resulting in most
efficient movement




Figure X.x.1-2: Example of 6G management system providing area-based network experience evaluation for trajectory planning
· Assurance: After the trajectory is determined, 6G management system can recognize the operator’s intention to ensure the network experience along the robot’s trajectory. Based on the trajectory-related geo-area, the management system ensures the robot's uplink experience rate. After that, the management system conducts real-time inspections of the robot movement route, eliminating potential network hazards. Then, the management system monitors the travel area and performs intelligent optimization in advance for potential weak network experience scenarios. In addition, when network intents conflict with others, the management system handles the conflicts (e.g., energy-saving intent conflicts with assurance intent, the latter is prioritized according to the priority ranking). After the robot completes its task, the management system controls the network to automatically reset.
· Adjustment: When the dynamic changes (e.g. the number of UEs increases suddenly) happen to the network, due to the network experiences of robots cannot be ensured, network experience evaluation and trajectory planning can be re-performed to ensure the robot network experiences.
Following are the service flows:
1. Operator/3rd party requests management system to trajectory planning assistance service, with a pair of given start and end points.
2. Management system receives the request, collect current management data, evaluate network experience (obtain the experience evaluation map) and then plan the optimal trajectory, optionally.
3. Management system expose the experience evaluation map to the operator/3rd party.
4. Management system receive trajectory planning results from the operator/3rd party.
5. Management system invoke relevant network optimization functions according to the planned trajectory area to assure network experience along the trajectory.
6. If the assurance cannot be achieved, management system updates the experience evaluation map (re-evaluation and expose the map to the operator/3rd party) and update the optimal trajectory, optionally.
7. Operator/3rd party informs the management system the robot has arrived the end point, the service of the management system has finished.
X.x.2
Potential requirements
[PR X.x.2-1] The 6G management system shall provide network experience evaluation (within a specified area) and trajectory planning capabilities for embodied mobile devices based on operator's request and policy.

[PR X.x.2-2] The 6G management system shall support intent based management for service guarantees associated with embodied mobile device trajectories.
[PR X.x.2-3] The 6G management system shall perform service experience assurance for embodied mobile devices based on the recognized intents.
[PR X.x.2-4] The 6G management system shall monitor faults that may affect the service guarantees of embodied mobile device trajectories.
* * * End of Changes * * * *

