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Abstract: This contribution proposes a new use case for FS_Sensing which is about providing walking/Manoeuvring assistance based on the 5GS sensing service.
1	Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 0.1.0.


FIRST CHANGE

2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as 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]	Cardillo, Emanuele, and Alina Caddemi, "Insight on electronic travel aids for visually impaired people: A review on the electromagnetic technology." Electronics 8.11 (2019): 1281.

NEXT CHANGE
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102][bookmark: _Toc100743488][bookmark: _Toc100921159]5.A	Use case of Walking/Manoeuvring Assistance for Visually Impaired
5.A.1	Description
Awareness of the surrounding physical environment is a critical enabler for a safe and reliable manoeuvring of human and vehicles. Of high interest are the means of safe manoeuvring assistance for the visually impared, where a safe movement and walking experience may only be achieved when a reliable and accurate means of environment awareness are provided. Moreover, enabling a safe walking experience for individuals in need of such assistance, also leads to an improved social integration, higher physical health and quality of life, and subsequently leads to positive collective impact on the society.  
5G-based radio sensing service, together with the services of reliable positioning and information transmission, opens up a new layer of capability for the 5G devices to act as a walking assistant. As such, a UE device may utilize the available sensory system information at the UE device, e.g., camera, together with the sensing measurements and/or sensing information obtained via the 5G-based sensing services to facilitate a reliable awareness of the surrounding, e.g.,  the existance, position and velocity of the non-deterministic obstacles.  
In Figure 1, a pedestrian is walking through a walking route towards an obstacle, where the presence of the obstacle can not be reliably identified by the pedestrian and the available UE device sensory data (e.g., due to a bad weather condition and/or visually impaired condition of the pedestrian). As such, the UE utilizes a 5GS sensing service where the 5G system transmits a sensing signal towards the relevant manoeuvring area, and the UE performs sensing measurements. In combination with the rest of the obtained information from the 5G system and/or the sensory input, and with the help of the obtained sensing measurements, the UE device detects the presence of the close-by obstacle and informs the pedestrian to move into a correct path.  
                                          [image: ]
Figure 1. The pedestrian is walking through a walking route towards an obstacle. The UE, with the help of receiving and processing the transmitted sensing signal by the network, detects presence of the close-by obstacle and informs the pedestrian.  

[bookmark: _Toc100862438][bookmark: _Toc100921162]5.A.2	Pre-conditions
A Mobile Network Operator (MNO) A offers a 5GS-based sensing service. Bob is 71 years old but still enjoys a nice after noon walk, which also helps him to maintain his health. However, his vision is not perfect and some times he fails to identify the correct walking route or an unexpected obstacle (e.g., fire hydrant, parking meter, tree/bushes/vegetation, sidewalk/pathway margins etc.), which may endanger his health and degrade his walking experience. Hence, he uses a walking assistance app on its UE device, which is among others, subscribed to a 5GS sensing service offered the MNO A. 
[bookmark: _Toc100862439][bookmark: _Toc100921163]5.A.3	Service Flows
Step 1: [process initiation]
1. User initiates the walking assistance application on its UE device and enters the journey destination to a walking assistance app. 
2. The walking assistance app receives, among others, information regarding the weather, map data and the 5GS sensing service availability and chooses a walking path for the pedestrian to reach destination reliably.  
3. The pedestrian starts its walking journey. The walking assisting app provides warnings, recommendations for start/stop and direction of movement based on the available sensor data input on the UE device.

Step 2: [5GS-assisted sensing for obstacle detection]
1. The weather goes dark and fogy and the accessible UE sensors fail to provide the necessary precision for a reliable walking guidance. 
2. The walking assistance app may request the UE to provide sensing information. The UE triggers/requests the 5GS sensing service to support the UE with the transmission of sensing signals, based on which the UE can measure and obtain information on the surrounding environment. 
3. Bob is mistakenly deviated from the main route and moves towards an unexpected close-by obstacle. Unfortunately, Bob is not able to visually observe the route condition and the close-by obstacle, both due to the bad weather condition and his visually impaired condition.  
4. The UE receives the transmitted sensing signal by the 5GS (e.g., network and/or other UEs) and the UE measures/obtains desired sensing information regarding the walking route status and the unexpected close-by obstacle. 
5. The UE informs the walking assistance app and/or Bob of the close-by obstacle.  The walking assistance app may calculate a new correct walking route. 

Step 3: [Process termination]
1. Bob reaches the destination safely and terminates the walking assistance app. 
2. The walking assistance app releases the UE sensors and deactivates the 5GS sensing service.  
[bookmark: _Toc100862440][bookmark: _Toc100921164]5.A.4	Post-conditions
[bookmark: _Toc100862441][bookmark: _Toc100921165]Thanks to the 5GS based sensing service the pedestrian has reached the desired destination safely, enjoying a refreshing activity. 
5.A.5	Existing feature partly or fully covering use case functionality
5GS positioning services enable obtaining the device position, which can be utilized for identifying a path towards destination. However, the non-deterministic surroundings, e.g., unknown obstacles, may not be obtained within the current 5GS services.  
[bookmark: _Toc100862442][bookmark: _Toc100921166]5.A.6	Potential New Requirements needed to support the use case
[PR 5.A.6-1] 5GS shall provide to the UE the 5GS sensing service availability information, including the geographical area for which the sensing service is available and the supported type of the sensing measurements (e.g., sensing frequency band, sensing bandwidth, transmission duration)
[PR 5.A.6-2] 5GS shall support UE transmitting a sensing measurement request to the 5GS, potentially including the type of the desired sensing measurements, start and stop indication.
[PR 5.A.6-3] 5GS shall support UE-based sensing measurements by transmitting sensing signal to a desired area according to the UE request.                                            
[PR 5.A.6-4] 5GS shall enable UE to receive the transmitted sensing signal by the network, based on which the UE gathers the sensing measurements.

END OF CHANGE
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