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Abstract: It is proposed to review and include a new use case on Supporting Intelligence Leveraging Nearby Entities for Real-Time Awareness (e.g., providing prediction information on situations based on 3GPP-enabled features), to clause 8.1.6 of TR 22.870 (Further Use Cases on Industry Verticals).
Summary of Changes:
1) Clarified the meaning of PRs (e.g., added “nearby AMRs”)
2) Clarified the meaning of “prediction information”
== first change ==
x.1
Supporting Intelligence Leveraging Nearby Entities for Real-Time Awareness 
x.1.1
Description

In our daily living environments, numerous situations arise where a physical entity—such as a device, vehicle, or piece of equipment—needs to be aware of events or changes occurring or anticipated to occur in the vicinity where it will soon be present. For instance, a delivery robot navigating urban streets can benefit from timely information about a traffic jam forming on its route, while an autonomous vehicle entering a parking area could benefit from real-time occupancy updates. The quality of such information, including aspects like timeliness, accuracy, and relevance, is often significantly enhanced through collaboration with nearby entities—devices or systems with similar sensing and processing capabilities—that are closer to the event or location of interest. By sharing real-time data or situational updates, these nearby entities can help each other access more accurate, immediate information, ultimately improving responses and decision-making processes in dynamic environments.

x.1.2
Pre-conditions

In an indoor (or outdoor) jobsite environment, there occasionally exist certain area of interest, which is shared by human workers and automated mobile robots (AMRs) working and moving around.
AMR A is able to observe and monitor an area of interest (e.g., zone X) using its sensing feature to certain extent; however, the quality of observing and monitoring is not enough due to some reasons: for example, 

· because the sensing performance is poor (e.g., due to relatively long distance); and/or 
· because zone X is often not directly observable by some AMRs, such as AMR A, that need to know of the situation at the zone.

AMR B is closer to zone X, the area of interest for AMR A, and is able to observe and monitor that zone more accurately or reliably.
x.1.3
Service Flows
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Figure 8.1.6.x-1. AMR A (UE) is able to obtain more reliable and accurate information on the situation that is happening and will be happening (predictive information) with the help of another UE (i.e., AMR B) in a timely manner. The nearby node that helps AMR A can be a UE or a base station.
AMR A is in motion along its planned trajectory in an outdoor environment.

The trajectory shares an area with human (e.g., pedestrians, human workers) where human workers walk in, stay and walk out.

While the speed of AMR A is limited to speed level A if AMR has limited information on its proximity (e.g., to an extent of tens of meters), AMR is allowed to increase the speed up to level B if AMR is able to obtain live information on its proximity and if the particular area of interest is considered clear. This specific area is inside the area covered/reachable by AMR B that is capable of joint communication and sensing.

[Probable case 1] AMR B is aware that certain AMR(s) is approaching and responds by sending the situational information (e.g., humans or objects are present) so that the AMR(s) can prepare their necessary actions (e.g., reducing speed, re-planning their routes).
[Probable case 2] AMR B periodically broadcast the situational information (e.g., humans or objects are present) so that the AMR(s) can prepare their necessary actions (e.g., reducing speed, re-planning their routes).

Note: The situational information can include: sensing result, processed data from sensing result, or inferred information from sensing result (e.g., indication that “objects” are present, or indication of the level of “crowdedness”). The situational information can be prepared by the AMR itself (e.g., on-device AI/computing) or by an edge server or a group of servers.
AMR A receives the information that AMR B has sent.
AMR A decides what to do (e.g., reduce speed, prepare to stop, re-plan the route e.g., due to “over-crowded blah…”).

AMR B sends the situational information, e.g., the number of humans or objects is increasing or decreasing in the particular area of interest, so that AMR A can manage its maneuver.

Also, this information can be utilized by the 6G network to adjust the network resources needed for stable operation of AMRs.
x.1.4
Post-conditions

AMR A is able to gather more accurate information about the scene of interest through the collaboration from AMR B.

AMR A is able to plan ahead to reduce speed to a suitable level of deceleration (e.g., to remain balance of physical loads in forklift), to re-plan the travel route in the job site, or to prevent collision.

x.1.5
Existing features partly or fully covering the use case functionality
The following includes some examples:

· The 5G system supports the network exposure to an authorized third party (e.g., TS 23.501, TS 23.502, and TS 23.503). 

· The 5G system supports the assistance to AI/ML Operations in the Application Layer (e.g., TS 23.501, TS 23.502, and TS 23.503).. 

· There are sensing related service requirements for 5G system specified in TS 22.137. 

· There are AIML related service requirements for 5G system specified in TS 22.261. 

· Support of QoS prediction information for intelligent physical systems (such as UE supporting V2X applications, automated mobile robots) in TS 22.186 and TS 22.104.
· 5G system features that support the network data analytics (predictions or statistics) services as specified in some of stage-2 specifications (e.g., TS 23.228, TS 23.501, TS 23.502, and TS 23.503).

x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6-001] 6GS shall provide a means to activate and deactivate providing prediction information about the situation of a particular area of interest at a particular time of interest to nearby AMRs, if requested by an application.
NOTE 1: This requirement is intended to describe multiple AMRs collaborate to provide useful prediction information for each other in areas shared by human and AMRs. Examples of prediction information about the situation are: “a plural of people are present in zone X now” (e.g., zone shared by human workers and robots) or “a plural of people are approaching zone X shortly” (e.g., in X second), or “a human worker is approaching in zone Z shortly” (e.g., in X second).

NOTE 2: This requirement is based on the scenario where an AMR (UE) performing detecting situational information (e.g., through sensing or other mechanisms) requests an edge server (with a time-stamp and location and orientation) to process and provide prediction information (can be “to that AMR” or “to AMR(s) already in or to be in the zone of interest).
[PR.x.1.6-002] 6G system shall be able to provide a means for scalable and efficient use of network resources needed for stable operation of AMRs with prediction information when a large number of AMRs are present.
NOTE 3: This requirement focuses on the need of optimizing network resources for sensing and communication when there exist a large number of objects of interest and especially when the number is dynamically varying over time. 
[PR.x.1.6-003] 6G system shall be able to provide a means to ensure a latency upper-bound, requested by the application, when providing prediction information to nearby AMRs.

NOTE 4: The latency depends on different types of applications in various verticals, such as factory, mining and on how fast the AMR is moving in the zone of interest. 
== end of change ==

