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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 and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	N/A
	N/A
	



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

	Unique ID
	Title
	Nature of relationship

	
	
	


3	Justification
Radio sensing refers to information retrieval from the received radio signals impacted by the surrounding environment during the propagation. Some examples of ubiquitous radio sensing services are as follows:
· Autonomous vehicles/UAV: Autonomous vehicles/UAV must have the capability to avoid obstacles, select routes, detect hazards, and comply with trafﬁc regulations. In addition to the equipped sensors, wireless signals could be utilized to support or enhance these sensing functions.
· Environment mapping: Using the wireless signal for simultaneous sensing and mapping is to recognize surrounding objects (landmarks), and then reconstructs the 2D/3D map of the environment to further improve positioning accuracy and enable environment related applications.
· Weather or air pollution monitoring: The quality of the received electromagnetic wave signal appears different attenuation characteristics with changes in air humidity and carrier frequency, which can be used to replace traditional hygrometer or other sensors for weather detection.
· Real-time monitoring: The wireless signals could be utilized to facilitate an array of real-time monitoring related applications including intrusion detection….
Introducing sensing capability into cellular wireless communication system has the benefit of sharing the same spectrum and infrastructure especially on the industry has both communication and sensing demand as below. 
Intelligent transportation is developing fast with involving the new cellular communication and sensing/sensor technologies. The automatic diving, the real time dynamic 3D map generation and distribution, and the safety supervision are demanding more and more on the wireless communication, e.g. high data rate to support the dynamic 3D map downloading, and the sensing/sensor capabilities to generate the dynamic 3D map. It is foreseen that over 90% vehicles will have 4G/5G communication module and 70% vehicles will have V2X communication module in the future. On the other hand, Vehicle-Road collaboration is a trend and accelerates the road side ITS facility deployment, e.g. the sensors and cameras. But now the wireless communication and sensing are totally decoupled without any combination or cooperation. Considering the wireless communication base station as infrastructure is already there along the roadside, the cellular network supporting the sensing capability, will dramatically reduce the cost with sharing the base station sites and bring the practicability and flexibility for the intelligent transportation.
There is a similar demand on harmonized communication and sensing for the UAV industry. Realizing the low-altitude air traffic management and supervision is a key aspect to enable the large-scale UAV commercial business. And real time sensing capability plays an important role to comply with the legal regulation. In 3GPP Release 17, 5GS is already enhanced to enable UAV identification and tracking, and to support UAV command and control functions. Both the communication and sensing capabilities are obviously required for UAV applications, remote control, UAV traffic management and so on. The 5GS that provides the sensing capability could bring benefit to the UAV business success.
Railway intrusion detection is another field to demand the harmonized communication and sensing to improve operational efficiency and public safety.
In the above use cases, harmonized communication and sensing is the commonality:
· Communication:
· V2X: real-time high-definition (HD) map downloading, distributed sensor sharing, and dynamic intersection management.
· UAV: camera live video uploading, UAS command and control including remote flight control.
· Railway: CCTV monitoring information uploading, passengers in train communication.
· Sensing:
· automatic Driving:
1) Case1 (V2X & UAV): per-area sensing to generate the dynamic 3D map.
2) Case2 (V2X & UAV): per-area sensing to detect the danger event, and notify the related vehicles.
3) Case3 (V2X & UAV): high granularity sensing to assist automatic driving.
· Safety Supervision:
1) Case1 (V2X & UAV): per-area sensing to detect driving and flying violation.
2) Case2 (Railway & UAV): per-area sensing to detect illegal UAV/object intrusion.
With the RAN resource multiplexing, base station can transmit the radio signals towards the target area, and receive the echo signals reflected from the objects of that area. The network architecture needs to be involved to enable the sensing capability.
4	Objective
This study aims at studying the 5G end-to-end Harmonized Communication and Sensing (HCS) architecture to enable the sensing services. The following aspects are the objectives of the study:
· Gap analysis of the existing 5GS architecture and functionalities for the support of HCS service.
· Study E2E architecture enhancements required to support new sensing service, including:
· Overall HCS architecture, e.g. whether new network function is needed, and new interface and new protocol
· RAN and CN function split to support sensing service.
· E2E signaling interactions to support sensing service including the sensing control and sensing data report among UE, RAN, CN and AF
· Sensing service authorization and exposure.
· Note: RAN and CN coordination is expected focusing on the sensing signalling and data transmission between RAN and CN (RAN3 work)
· 
Note: 12 10 TUs are expected for this study item.
5	Expected Output and Time scale
	New specifications

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	New TR
	23.xxx
	5G Architectural enhancements for Harmonized Communication and Sensing service.
	TSG#96
June. 2022
	TSG#97
Sep. 2022
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	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	



6	Work item Rapporteur(s)



7	Work item leadership
SA2

8	Aspects that involve other WGs
Security aspects including user privacy should be analysed by the SA3 WG. 
RAN aspects should be analysed by the RAN WGs.
SA5 for management and charging aspects.

9	Supporting Individual Members
	Supporting IM name

	Huawei
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	vivo
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	OPPO
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