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Abstract: This contribution proposes a new use case for FS_Sensing, which is about providing environment perception assistance for visually impaired, based on the 5GS sensing service.
1	Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 0.3.0.


FIRST CHANGE
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NEXT CHANGE
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102][bookmark: _Toc100743488][bookmark: _Toc100921159]5.A	Use case of Sensing 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 impaired, 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 manoeuvring 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/manoeuvring assistant. As such, an assistant application may utilize the available sensor information at the UE device, e.g., camera, together with the sensing results obtained via the 5GS sensing services to facilitate a reliable perception of the surrounding. This may include the presence, position and/or velocity of the non-deterministic obstacles in the manoeuvring pathway (i.e., 5GS sensing and connectivity as an alarm mechanism of the obstacles in the pedestrian pathways) or the objects of interest for a person with impaired visual capability, e.g., finding a close-by standing vehicle (e.g., taxi), a trash container or a door in the walking distance of the visually impared pedestrian, upon request (i,e, 5GS sensing and connectivity as a tool for sorrounding evironment search/exploration).     
                                                                            
                          [image: ]
Figure 1. The 5GS sensing service assists the detection and positioning of the obstacles in the pedestrian pathway as well as the requested objects of interest of the pedestrian. 
[bookmark: _Toc100862438][bookmark: _Toc100921162]In Figure 1, a pedestrian is walking through a walking route towards an obstacle, where the presence of the obstacle is not a priori known (e.g., by means of the available map data) and also cannot 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). The obstacle may be located in the close vicinity of the person (e.g., a vehicle parked in the 1-meter radius of the pedestrian), or located at a distant location (e.g., a bicycle moving towards the pedestrian pathway). Moreover, the pedestrian may request the 5GS for finding an object of interest within the walking distance of the pedestrian, e.g., a taxi/standing vehicle, a trash container, etc., which otherwise is not detectable by the pedestrian. The 5GS may utilize the sensing measurement of the UE device of the walking pedestrian and/or the other UE or gNB nodes in the close-by area of the pedestrian walking route to generate sensing results as assistance information.
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 good and sometimes 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. Moreover, he occasionally has difficulty identifying the surrounding object of interest at the time of need, e.g., a trash container, door etc., due to his impaired visual capability. Hence, he uses a walking assistance application on its UE device, which is among others, subscribed to a 5GS sensing service offered by MNO A. The Bob’s UE is authorized by the 5GS to obtain sensing results of the 5GS sensing service.
[bookmark: _Toc100862439][bookmark: _Toc100921163]5.A.3	Service Flows
Step 1: [process initiation]
Bob initiates the walking assistance application on its UE device and enters the journey destination to a walking assistance app. 
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.  
      Step 2: [journey starts]
Bob starts his walking journey. The walking assistance app provides audio warnings, recommendations for start/stop and direction of movement based on the available sensor data input on the UE device.
Step 3: [5GS sensing assistance for obstacle detection]
The weather goes dark and fogy and the accessible UE sensors fail to provide the necessary precision for a reliable walking guidance. The UE triggers/requests the 5GS sensing service to provide support with the sensing results of the 5GS sensing service. Depending on the sensing capability, the Bob’s UE may or may not participate in the sensing measurement process of the 5GS.
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/lighting and his visually impaired condition.  
The 5GS sensing service obtains sensing results from the related area to the walking pathway of Bob (including the close-by obstacle) and informs Bob’s UE (or the application server of the walking assistance app) of the obtained sensing results.   
Based on the obtained sensing results of the 5GS sensing service and other available information of the surrounding environment (e.g., camera data), Bob’s UE (or the application server of the walking assistance app), warns Bob of a potential collision and recommends a movement direction.  
Step 4: [5GS sensing assistance for exploration]
Bob needs to find a trash container to dispose his water bottle. Due to the indeterministic location of the container, Bob’s UE (or the application server of the walking assistance app) requests 5GS sensing service for identifying a trash container in the walking distance of Bob. 
The 5GS sensing service detects the trash container position and informs the Bob’s UE (or the application server of the walking assistance app) of the sensing results. The walking assistance application directs Bob towards to the location of the container.
Step 4: [journey ends]
Bob reaches the destination safely and terminates the walking assistance app. 
      Step 5: [process termination]
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 Bob 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 sensing service availability information, including the location areas for which 5GS can provide sensing results according a requested KPI; 
[PR 5.A.6-2] 5GS shall support sensing in a desired sensing area according to the mobility pattern of a UE (e.g., area in front of the UE in the movement direction, the user pose)
[PR 5.A.6-3] 5GS shall support the operator with a mechanism to provide sensing results for detection/positioning of an object of interest, based on the user’s description of the object of interest
[PR 5.A.6-4] In accordance to the operator’s policy, the 5GS shall support an operator with a mechanism to authorize a UE or application server to receive a requested 5GS sensing results (e.g., based on the location)
[PR 5.A.6-5] 5GS shall be able to provide sensing results with the following KPIs: 
Table 5.A.6-1	Performance requirements of sensing results of sensing assistance for visually impaired
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	Obstacle detection for a visually impaired pedestrian
	Outdoor, 30 sqm in front of the pedestrian
	95
	[≤1]
	N/A
	N/A
	N/A
	[1]
	[1]
	[≤1000]
	[≤1]
	[≤3]
	[≤3]

	NOTE:	The terms in Table 5.14.6-1 are found in Section 3.1.
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