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Dependency on non-3GPP (draft) specification: 
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Justification
Radar (radio detection and ranging) is a kind of wireless sensing technology that uses back-scattered radio waves  to determine the distance (range), angle, or instantaneous linear velocity of objects. The back-scattered radio waves can also be used for imaging the object in question. The inference of this information relies on propagation models. Wireless sensing technologies have been developed and widely used in other areas, e.g. time-of-flight (ToF) cameras, WiFi sensing, and Lidar. 
Wireless-sensing-based (i.e., RF-based) applications have enjoyed increasing popularity in a variety of verticals in recent years, such as consumer applications, smart home, smart city, smart transportation, smart retail, and industry 4.0. 
In addition to wireless sensing other types of sensors such as camera, motion sensors and ultrasound sensors are used for various applications. For example, in the automotive use case sensors like lidar and camera are used for vehicle control (e.g., ADAS, autonomous driving, etc). In collaboration with communication, sensing information derived from RF-based and/or non-RF based sensors can be used to enhance existing services or enable new ones. 
We call this kind of sensing provided by 5GS Communication-Assisted Sensing and provides the definition below:  
Using RF and/or non-RF sensor inputs to improve existing QoE for services; and enable new services for use cases such as consumer/gaming, positioning, automotive.  Examples of  sensing services, which enable wireless-sensing-based applications for commercial use, include motion detection, gesture recognition, 3-dimensional imaging, etc.
One interesting use case of sensing is that sensing service could also be used for improving 5GS itself, and we call it Sensing-Assisted Communication, i.e. Leveraging RF and/or non-RF sensor inputs to improve communication related operations, e.g., enhanced radio resource management, beam management, mobility, etc.

And verticals enabled by these sensing services have various accuracy requirements for sensing in terms of distance and direction of motion detection, maximum sensing distance, sensing latency, and imaging resolution. Some verticals also  have requirements on energy consumption, etc.

Note that the wireless-sensing signal could penetrate wall or such, which might raise privacy issues. Also, the sensing information maybe very sensitive, so the transfer and storage of the data may raise additional security issues.
It can be beneficial to introduce 3GPP-based RF and non-RF sensing services. For RF sensing, the interference in a legacy radar system can be mitigated by 3GPP resource management. Additionally, higher sensing accuracy can be achieved by joint detection which is done by multiple UEs and gNBs. Moreover, wider-range sensing can be enabled by the wide deployed cellular network. For non-RF sensing, the 3GPP-based system can coordinate and configure the sensors and facilitate communication, data collection across sensors and also enable sensor fusion.
The 3GPP capability to enable RF and non-RF sensing-based services brings potential new business opportunities to operators, vendors, UE subscribers and application providers, thus can meet a vast market demand.
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Objective

The objective of this study item is to identify the use cases and potential requirements for 5GS support of enhanced services and communication utilizing sensing capabilities available in 5G devices and/or networks.. Aspects to be studied include:

· identification of new use cases and enhanced sensing services
· identification potential requirements pertaining to sensing and communication, including:
· discovery, authorization and provisioning/control of sensing service and entities involved in cooperative sensing

· Configuration of sensing related information to be collected and/or exchanged, e.g. about the object(s) to be detected, sensing availability, other sensing parameters
· Communication and sensing performance requirements, e.g., 
· Sensing distance, angle, motion, velocity, image resolution, frequency, latency, accuracy, energy efficiency,   
· Communication requirements for transferring sensing information and/or enabling enhanced sensing services
· Other aspects: security and privacy, charging, use of radio resources
The following scenarios and options should be considered:

· 5G-based wireless sensing and/or other type of sensors can be used (radar, lidar, ultrasound, cameras, motion sensors, etc.)

· Sensing could be provided directly by the UE and/or gNB and/or other devices/entities; 

· Other sensors can be connected to the UE and/or network using 5G connectivity.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	“Internal TR”
	22.XXX
	Study on 5G Sensing based services
	SA#98 (Dec 2022)
	SA#99 (Mar 2023)
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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