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1. Introduction
This contribution proposes a new use case.

2. Proposal
It is proposed to add the following use case to 3GPP TR 22.916.
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5.X	MEC for Efficient Management of Geo-surface Sensing Data Using a Group of Aerial Robots 
5.X.1	General description

Geo-surface Sensing:
Geo-surface sensing is a wide area of remote sensing applications encompassing, but not limited to: 
· agricultural use cases such as detecting the change of farming field surface (e.g., growth and/or other conditions of plants) [KD-JYP01, KD-JYP02]
· wildlife preservation use cases such as detecting / tracking the movement or change of certain kind of animals of interest [KD-JYP03]
· 3D architectural design and urban planning use cases: urban planning covers both new development and renovation that are supported by geo-surface sensing technology combined with data collection, analysis and prediction via collaboration of multiple entities (e.g., autonomous robots capable of role-playing in various settings), which require communications.
· many more
which are expected to produce a huge amount of measurement data that would require certain level of pre-processing and sharing with participating role-players for efficient data fusion. The quality of outcome of data fusion is an important optimization objective and, at the same time, the efficiency of the process required to draw out quality outcome is also critically important. Considering the United Nations’ Sustainable Development Goals, study on recommendations and requirements is essential for developing resource-efficient (e.g., energy-efficient, time-efficient) and sustainable solutions.

Multi-access Edge Computing (MEC) for SOBOT:
Edge cloud service (or MEC) for service robots is an emerging technology aimed at enhancing the performance and efficiency of these robots. It involves granting robots access to computing resources located closer to them, resulting in reduced latency and improved service quality.
Using edge cloud service offers several advantages for service robots. Firstly, it enhances their performance by providing them with access to more robust computing resources. This enables robots to execute complex tasks, such as navigating intricate environments or engaging in natural interactions with humans.
Secondly, edge cloud service improves the efficiency of service robots by offloading some processing tasks to the edge cloud. This alleviates the robot's own resources, extending its battery life and making its operation more cost-effective.
While still in the developmental stage, edge cloud service has the potential to revolutionize the use of service robots. By equipping robots with powerful computing resources, this technology enhances their performance and efficiency, paving the way for innovative applications.
Below are examples illustrating how edge cloud service can benefit service robots:
· Intelligent navigation: Real-time information about the robot's surroundings, including obstacle locations, can be provided through edge cloud service. This assists in improving navigation performance and avoiding collisions.
· Object recognition: Edge cloud service enables robots to recognize objects in their environment, enhancing their ability to interact with objects and accomplish tasks.
· Human-robot interaction: By leveraging edge cloud service, robots can communicate and interact with humans in a more natural manner. This facilitates better comprehension and response to human commands.
Edge cloud service is a promising new technology that has the potential to revolutionize the way that service robots are used. By providing robots with access to more powerful computing resources, edge cloud service can improve the performance and efficiency of robots, which can lead to new and innovative applications for service robots.

Fig. 5.X.1-1 presents some examples of usage scenarios where MEC (Edge cloud service) is used for geo-surface sensing data management. The expected types of aerial robots are fully autonomous robots, semi-autonomous robots, remote-controlled / teleoperated robots. The robots are expected to be able to meet the orientation value requirement, required by the robot operator or by the operating applications that are coordinated by the robot operator in the edge cloud.
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Fig. 5.X.1-1: Usage scenarios of MEC (Edge cloud service) for geo-surface sensing data management. Some features and KPI characteristics for communication are recommended.


5.X.2	Related existing service requirements
Clock synchronisation: 3GPP TS 22.104
· clause 5.6.1 Clock synchronisation service level requirements
· clause 5.6.2 Clock synchronisation service performance requirements
· clause 7.2.3.2 Clock synchronisation requirements
NOTE 1: The MEC scenario described in 5.X.1 assumes collaboration among the group of aerial robots. The data collection and sensor fusion aspects (in clause 5.3 and in Annex A – Levels of Fusion) are still important considerations for this MEC scenario. 
NOTE 2: The types of sensor data and media that robots are collecting, pre-processing and sharing with each other and/or with edge cloud (or edge server, cloud server) are related to the need of fulfilling the above sets of requirements.
Multi-path relay: 3GPP TS 22.261 
· clause 6.9.2.1 support of a traffic flow of a remote UE via different indirect network connection paths
Positioning: 3GPP TS 22.261
· clause 7.3.2 High accuracy positioning performance requirements (see also clause 5.7.1 of 3GPP TS 22.104 for Factory of the Future scenario)
Service continuity: 3GPP TS 22.263 
· clause 5.5 Service continuity

5.X.3	Challenges and potential gaps

The following applicable aspects are identified and recommended for further study and can be further considered with other ongoing or recently completed Studies if applicable.
[CPG-5.X-001] A robot that is participating in a group project and is designated (or nominated) by the robot operator is expected to be able to meet the orientation value requirement, required or adjusted by the robot operator or by one or more operating applications that are coordinated by the robot operator in the edge cloud.
NOTE 1: The orientation value defined and required by the robot operator is expected to be used by communications layer(s), e.g., for ranging, when certain communications layer KPI target needs to be adjusted for robot operation.
NOTE 2: A robot is a 3GPP entity that has robot communicating part and, optionally, a combination of robot actuating part, robot processing part, and robot sensing part.
NOTE 3: The expected types of robots listed in Clause 5.X.1 are intended to describe the robots’ capability to maneuver over the project site (job site) but are not intended to describe their capability to control / adjust orientation for sensing and measurements. Such capabilities are intended to be specified in combination of communication features in CPGs.
[CPG-5.X-002] 5G system is expected to provide a means to ensure continuity of session when a subset of robots participating in a group project need handover (i.e., switching between source gNB and target gNB) or trigger a switching between the current MEC server and a new MEC server.
NOTE 4: The term “continuity of service” can be interpreted in a few different ways, depending on the type of robotic applications. For example, for real-time acoustic and/or audio sensing data, it can be interpreted as “service continuity” (i.e., within 20 ms of interruption), for 3D RF sensing measurement data, it is recommended to ensure up to 10ms of interruption not including the intrinsic propagation delay (e.g., a total of approximately 540ms for one round trip to a ground station over a GEO satellite, 4 * 135ms).
[CPG-5.X-003] 5G system is expected to provide a means to ensure the acceptable range of arrival time difference(s) of information, defined and required by the robot operator for particular robotic application(s), when the robotic application(s) uses multiple routes for information delivery (e.g., one terrestrial route and one non-terrestrial route).
[CPG-5.X-004] 5G system is expected to provide a means to expose the capability on propagation delay-related information when offering candidate routes to the robotic application(s).
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