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Abstract: This contribution proposes a new use case of 5GS sensing service, where the user-equipment requests 5GS for sensing measurement data, according to its sensing needs. The computation of the sensing results is performed at the UE and/or the application server attached to the UE. 
1	Proposal
It is proposed to agree the following changes to 3GPP TR 22.837.

FIRST CHANGE

2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	W. Favoreel, "Pedestrian sensing for increased traffic safety and efficiency at signalized intersections," 2011 8th IEEE International Conference on Advanced Video and Signal Based Surveillance (AVSS), 2011, pp. 539-542, doi: 10.1109/AVSS.2011.6027406.
[3]	Advances in Wildlife Crossing Technologies: https://highways.dot.gov/public-roads/septoct-2009/advances-wildlife-crossing-technologies.
[4]	Protection Detection: Making Roads Safe for Drivers and Wildlife: https://onlinepubs.trb.org/onlinepubs/webinars/201118.pdf.
[5]	F. Liu et al., "Integrated Sensing and Communications: Towards Dual-functional Wireless Networks for 6G and Beyond," in IEEE Journal on Selected Areas in Communications, doi: 10.1109/JSAC.2022.3156632. 
…
[A]	Aranjuelo, Nerea, et al. "Multimodal deep learning for advanced driving systems." International Conference on Articulated Motion and Deformable Objects. Springer, Cham, 2018.. 

[B]                       3GPP TS 23.273:  “5G System (5GS) Location Services (LCS); Stage 2  (Release 17)”





NEXT CHANGE
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102][bookmark: _Toc100743488][bookmark: _Toc100921159]
5.A	Use case of UE-based sensing 
5.A.1	Description
In some use-cases of the 5GS wireless sensing services, the sensing information of interest includes the characteristics of the UE neighboring objects/environment or the immediate environment surrounding a UE. In this case, the UE sensory system, e.g., camera input, Lidar, non-3GPP radar system, .. provides a substantial information of the desired monitoring area and can be combined with the input from the NR-based sensing service in order to facilitate a sufficiently accurate observation of the surrounding environment. Motivated by this, in this use-case, the UE (and/or the application server attached to a UE app) takes over the task of collecting the different sources of sensory measurements, identifying, and requesting the needed additional sensing measurement data from the 5GS sensing service, and aggregating the obtained sensing measurements data from the 5GS to obtain the desired sensing result with a sufficient accuracy. As such, the current use-case intends to expand the usage of the 5G sensing service to the scenarios where the sensing measurement data is requested from the 5GS sensing service by the UE and consumed by the UE and/or the attached application server, in order to obtain the needed sensing results. 
[image: ]
Figure 1. The 5GS sensing service delivered to the UE. Case (a) the case where sensing result is calculated by the 5GS and exposed to the requesting UE, Case (b) sensing measurement data is obtained by the 5GS and delivered to the requesting UE. 
In Figure 1, the 5GS sensing service is depicted considering the delivered content. Case (a). depicts the case where sensing result is calculated by the 5GS and exposed to the requesting UE, whereas Case (b) depicts the case where the sensing measurement data is obtained by the UE application, and hence, the UE is responsible to further processing and obtaining the desired sensing results based on the collected measurements.  Please note that the latter case further enables the usage of 5GS sensing service also in the situations where the sensing results may not be achieved via the 5GS alone with a sufficient KPI due to the limitations of the radio resources (e.g., when multiple UEs are out of coverage of the 5G network or a UE is capable of operating as a monostatic radar) and/or when a personalized trained computational model is needed to obtain a sufficiently accurate sensing results based on multi-modal measurement data aggregation. 
Examples of UE obtaining sensing measurement data with the assistance of 5GS sensing service are depicted in Figure 2. In case (a), the 5GS supports UE by obtaining and reporting to the UE the sensing measurement data based on UE transmission of a sensing signal. In case (b) the 5GS supports the acquisition of the sensing measurement data by supporting UE to transmit and receive/measure the sensing signal. In case (c), the 5GS supports UE acquiring the sensing measurement data by transmitting a sensing signal and enabling UE to obtain sensing measurement data according to the sensing needs requested by the UE.  The obtained sensing measurement data at the UE, together with the other available sources of environment information or sensor measurements, are utilized to generate the sensing results according to the needs of the user/application.     
                [image: ] 
Figure 1. The UE obtains sensing measurement data with assistance of the 5GS sensing service. (a) UE transmits the sensing signal and 5GS collects sensing measurement data, which is then delivered to the UE, (b) UE transmits the sensing signal and collects sensing measurement data. (c) 5GS transmits the sensing signal and UE collects sensing measurement data
NOTE: the depicted examples of the 5GS assisting UE in obtaining the sensing measurement data is not intended to limit or necessitate a RAN solution.  
NOTE: the UE computing sensing results does not limit the network in obtaining the sensing measurement data and/or sensing results obtained by the UE. The said information can be shared with the 5G network upon 5G network request and UE agreement.  


[bookmark: _Toc100862438][bookmark: _Toc100921162]5.A.2	Pre-conditions
Bob’s UE (a phone, a car, ..) is subscribed to a 5GS sensing service of the MNO A and agrees to be charged for the received sensing service. UE has access to multiple local sensory input, e.g., camera, LIDAR, non-3GPP radar on the UE device. Moreover, the Bob’s UE is authorized by the 5GS sensing service to obtain based on, e.g., the MNO A policies, UE location and the local or regional regulations, some types of the sensing measurement data.

5.A.3	Service Flows
1. Bob starts the App X on his UE, where the App X requires information about the UE’s surrounding environment, e.g., in order to control Bob’s health condition, provide maneuvering assistance, provide augmented reality input;
2. The UE App X collects the available sensory input data at the UE and the available map data via an application server connected to the App X;
3. The App X determines that the available information sources of the surrounding environment are not sufficient, considering a needed sensing accuracy/reliability for the actual UE location and/or environment condition;
4. According to the available 5GS sensing service and the identified sensing need, the UE requests the 5GS sensing service to facilitate UE with obtaining the needed sensing measurement data;
5. In response to the UE request, the 5GS sensing service facilitate UE with obtaining the requested sensing measurement data;
6. The App X and/or the application server attached to the App X, obtain the needed sensing results based on, among others, the obtained sensing measurement data from the 5GS
7. Upon the request of the 5G network, the UE provides a report of the obtained sensing measurement data and/or the sensing results to the 5G network
8. Bob terminates the App X, when no longer needed. The App X releases the resources associated with the controlled sensory system and terminates the usage of the 5GS sensing service.

5.A.4	Post-conditions
Thanks to the 5GS sensing service of MNO A and the acquisition of the sensing measurement data by the UE, in combination with the other available information sources, the App X successfully obtains the needed sensing results of the surrounding environment with sufficient accuracy and reliability.

5.A.5	Existing feature partly or fully covering use case functionality
According to [B], the UE can obtain the RAT-dependent poisoning measurements from the 5GS via a UE-based Mobile Originated Location Request (MO-LR). Moreover, the UE may use the obtained measurements for computing its position (Subsection 4.1a.3 and Subsection 4.3.5 of [B]). Nevertheless, the positioning measurements are not authorized and not adjusted/delivered for sensing services.   
5.A.6	Potential New Requirements needed to support the use case
[PR 5.A.6-1] In accordance to the operator’s policy and subjest to user consent and national or regional regulations, the 5GS shall be able to support an operator with a mechanism to authorize a UE for obtaining and consuming a sensing measurement data.
NOTE: Authorization of a UE for consuming a sensing measurement data can be limited to a specific type of sensing measurement data for a user, e.g., sensing measurements data of a user’s body area and/or private residence.
[bookmark: _Hlk119537831]NOTE: KPI and types of a sensing measurement data are FFS. 





	
	


	

	


	

	


	
	
	
	
	
	

	
	
	
	
	
	

	










END OF CHANGE
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