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Abstract: This document provides a text proposal to introduce sensing processing entity.
1. Introduction
There are 2 use cases mentioning sensing processing entity. It is better to discuss what it is and to delete the ambiguity.
Enable UE process sensing result
Enable UE expose sensing result and utilize it locally
2. Reason for Change
Sensing processing entity is firstly introduced in use case 5.10, and later reutilized in use case 5.31. 
	Use case 5.10
	In description:
Specifically, 5G RAN entities can relies on radio sensing to obtain the information on UAV position and motion (e.g., distance, angle) and send sensing measurement data to a sensing processing entity located in the 5G system.  
The 5Gsensing processing entity can collect the sensing data from one or multiple network infrastructures.
In service flow:
The 5G base stations and UEs then send the sensing measurement data to the 5Gsensing processing entity.
The 5G sensing processing entity collects the UAV sensing measurement data from one or multiple base stations and UEs, and estimates the positions and velocities, and sends in real time the sensing results (e.g., UAV positions, velocities) to the UAV operator and/or UTM.
In potential requirements:
[P.R 5.10.6-2] The 5G system shall be able to support means to authorize RAN entities and UEs in certain location area generating and reporting sensing measurement data (e.g., related to a UAV position, velocity) to a 5G sensing processing entity.
NOTE: 	The requirement above assumes that the sensing measurement data is post-processed in 5G sensing processing entity which is located within the 5G system.
[P.R 5.10.6-3] The 5G system shall be able to support means to process the sensing measurement data and expose in real time the sensing results (e.g., related to a UAV position, velocity) from a 5G sensing processing entity to a trusted 3rd party application.

	Use case 5.31
	In service flow:
Step 3: Sensing measurement data is collected by sensing receiver and transferred to the sensing processing entity to derive the sensing result, which is then exposed to the service consumer to fetch out whether there is obstacle presence in the blind spot area, e.g.:
· Bob’s car is a 5G V2X UE and has processing capabilities, 5G system authorizes 5G UE as sensing processing entity.
· Juan’s car is not a 5G V2X UE, but Juan has his smartphone (5G UE) carried in car, 5G system authorizes 5G UE as sensing processing entity.
· Alex has no 5G UE on board, 5G system processes the sensing measurement data to derive sensing result.



Similar to positioning service, UE also has processing capabilities regarding sensing service. UE is also part of 5G system, which can process with 5G system’s guidance.
Different with RAN and core network, applciaiton can also be installed on UE, to reduce the response time to get the sensing result, it is also proposed to expose a secure API on UE to enable UE directly utilize sensing result, otherwise, the latency is uncontrolable.
The 5G sensing processing entity can be an NF in core network, and also a UE.
It is proposed to add an definition, and emphasize that UE can be authorized as a sensing processing entity.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837 v1.0.0.



* * * Second Change * * * *
[bookmark: _Toc128512976]5.31	Use case on blind spot detection
[bookmark: _Toc128512977]5.31.1	Description
Blind spot detection reduces the risk of accidents during lane changes by monitoring the dangerous blind spot area [57]. The blind spot area is a typically a moving target area that changes when car moves if we take the road infrastructure as reference point. Currently, the blind spot detection system operates via a variety of external sensors located on a car’s bumpers and wing mirrors, which can detect if a person or vehicle enters your blind spot, notifying you via an audible or visual cue - typically, a warning light located in the car’s wing mirror. 
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Description automatically generated]
Figure 5.31.1-1: blind spot detection system, a moving target area.
Wireless sensing technology can be utilized to detect obstacles that presents in car’s blind spot area:
· Case I: Base stations on the roadside are already used to provide 5G coverage for communication, and the radio signals that reflected can be used to sense the blind spot area of a car.
· Case II: Base stations on the roadside are already used to provide 5G coverage for communication, and the radio signals that received by the UE (i.e. the car is a 3GPP UE, or there is a 3GPP UE such as smartphone on the car) can be used to sense the blind spot area of the car. 
In addition, when the UE is the sensing receiver for such blind spot detection sensing operation, UE can also be authorized by operator to process the measured sensing data, and expose the derived sensing result locally to reduce the sensing service latency. 
Any obstacle that presents in the car’s bind spot area, no matter the obstacle is moving (e.g. car, motorcycle, walking human, animal etc) or static (building, tree), will affect the reflected/received signals. By deriving the characteristics of the affected signals, obstacle can be detected, and danger can be avoided. It is convenient to utilize current deployed 5G network system to achieve this blind spot detection.
This use case is to reuse 5,8 to describe the blind detection aspects.
[bookmark: _Toc128512978]5.31.2	Pre-conditions
MNO provides blind spot detection sensing service to different kinds of subscribers:
· Bob’s car is a 5G UE and subscribes to this sensing service.  His car has NR-based sensing technology and capabilities such as NR-based sensing capabilities, sensing processing capabilities are also provided to the MNO.
· Juan’s car is not a 5G UE, but his 5G UE (smartphone) subscribes to this sensing service, where an application is installed on the 5G UE.
· Alex’s car is not a 5G UE, an application installed on his car subscribes to this sensing service
Laura has no subscription to the blind spot detection sensing service.
[bookmark: _Toc128512979]5.31.3	Service Flows
Step 1: Bob, Juan, Alex and Laura are friends and driving together to Alps skiing resort. At 8:00am, Bob starts from Street A, Juan and Alex start from Street B and Laura start cars from Street C. Bob, Juan and Alex trigger the bind spot detection sensing service separately.
Step 2: When received the service request, 5G system discovers and configures sensing transmitter(s) and sensing receiver(s) to track and monitor the moving car’s blind spot area (from sensing transmitter’s perspective), e.g.:
· Bob’s car is a 5G UE and has NR-based sensing capabilities, 5G system configures base station(s) as sensing transmitter and Bob’s car as the sensing receiver. The moving blind spot area is tracked by Bob’s 5G UE.
· Juan’s car and Alex’s car are not 5G UE. 5G system configures base station(s) as sensing transmitter and sensing receiver. Juan’s car’s moving blind spot area and Alex’s car’s moving blind spot area are separately tracked by 5G base station.
Step 3: Sensing measurement data is collected by sensing receiver and transferred to the sensing processing entity to derive the sensing result, which is then exposed to the service consumer to fetch out whether there is obstacle presence in the blind spot area, e.g.:
· Bob’s car is a 5G V2X UE and has processing capabilities, 5G system authorizes 5G UE as sensing processing entity.
· Juan’s car is not a 5G V2X UE, but Juan has his smartphone (5G UE) carried in car, 5G system authorizes 5G UE as sensing processing entity.
· Alex has no 5G UE on board, 5G system processes the sensing measurement data to derive sensing result.
Step 4: A car is moving very fast from Street A to Street B to Street C and presents sequentially in Bob’s, Juan’s Alex’s and Laura’s blind spot area. 
· Bob is changing lane, the moving car is detected and Bob safely changed lane.
· Juan and Alex turning left, the moving car is detected and they safely turned right. 
· Laura is overtaking a truck, the moving car suddenly presents in the blind spot area, Laura forgets the over-shoulder view and hits the moving car. 
[bookmark: _Toc128512980]5.31.4	Post-conditions
Bob, Juan and Alex drive safely to the Alps skiing resort and enjoy their holiday thanks to the blind spot detection sensing service. 
Laura is in hospital.
[bookmark: _Toc128512981]5.31.5	Existing features partly or fully covering the use case functionality
[bookmark: _Toc128512982]None5.31.6	Potential New Requirements needed to support the use case
[PR 5.31.6-1] The 5G System shall be able to provide sensing service to track a moving sensing target area.
[PR 5.31.6-2] Subject to operator policy and user consent, the 5G system shall be able to authorize a 5G UE to securely process the 3GPP sensing data that collected by the same UE locally if the 5G UE has the processing capabilities. 
[PR 5.31.6-3] The 5G system shall be able to receive sensing processing capabilities that are sent by a 5G UE.
[PR 5.31.6-3] The 5G system shall be able to receive sensing processing capabilities within the 5G system.
[PR 5.31.6-4] Based on operator policy, the 5G system shall be able to provide a UE with secure access to an API for sensing results exposure by authenticating and authorizing the UE.
* * * End of Change * * * *
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