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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	



3	Justification
Integrated Sensing and Communication Network aims to utilize radio signals which contains sensing information to identify target objects in surrounding environment. Introducing such sensing capability into cellular wireless communication system has the benefit of sharing the same spectrum and infrastructure especially on the industry with both communication and sensing demand as below.
· The sensing use cases are varied based on the application requirement from different industries, such as Autonomous vehicles/UAV detection, Environment Real-time monitoring, Weather or air pollution monitoring, etc. Autonomous vehicles/UAV: Autonomous vehicles/UAV applications have some common functional requirements. For example, Autonomous vehicles/UAV must support Detect and Avoid (DAA) to avoid obstacles. Meanwhile, Autonomous vehicles/UAV must have the capability to monitor path information, like selecting routes, complying with traffic regulations.
· Environment Real-time monitoring: Using wireless signals to reconstruct the environment map to further improve positioning accuracy and enable environment related applications, such as realizing an array of real-time monitoring related applications including dynamic 3D map for driving assistance, pedestrian flow statistics, intrusion detection, traffic detection and etc.
· Weather or air pollution monitoring: The quality of the received wireless signal appears different attenuation characteristics with changes in air humidity, air particulate matter (PM) concentration, carrier frequency and etc, which can be used for weather or air detection.
Focusing on the network-based sensing, with the RAN air interface resource multiplexing, base station(s) can transmit the radio signals towards the target area, and then the base station(s) or other base station(s) can receive the echo signals reflected from the objects of that area. So the network architecture needs to be involved and evolved to enable the sensing capability.
Hence, 3GPP SA1 should take the responsibility and start the work to explore Sensing Network and specify the requirements on above typical scenarios. 
4	Objective
The objective of this study item is to study 5G system support of Integrated Sensing and Communication (e.g. sensing the target object using the radio resource), including:.
-  Study use cases for sensing services under the scenarios/situations related to:
√ The sensing information generation (e.g. from terminal or RAN nodes), in a sensing operation mode, e.g. active sensing operation that is the sensing signal transmitter and receiver is the same device(s), passive sensing operation that is the sensing signal transmitter and receiver are the different devices, or mixture sensing operation that includes active and passive sensing operation in the meantime.
√ Different dimensions of sensing services (e.g., per UE/per object/per Area ).
√ Sensing capabilities & information exposure to UE or 3rd party.
-  Identify sensing service requirements and performance requirements, including:
√ Description of sensing information that used to reconstructs the sensed target region for the sensing services, e.g. object presence in the area of interest, distance from the object to the sensing device, object velocity, etc.
√ Sensing service related KPIs (e.g., distance, velocity or angle resolution/accuracy that indicates the ability of distinguishing adjacent objects, detection rate that indicates the probability of judging there is an object when there is actually an object, false alarm rate that indicates the probability of judging there is an object when there is actually no object, QoS requirements) for typical use cases;
√ Network related KPIs for support of sensing services for typical use cases;
-  Aspects related to security, regulatory requirements and charging.
-  Gap analysis between the identified requirements and existing 5GS requirements or functionalities.
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	New specifications {One line per specification. Create/delete lines as needed}
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