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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
 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the 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

	950003
	Study on Integrated Sensing and Communication 
	service requirements of Integrated Sensing and Communication



 
 
3	Justification
Wireless sensing technologies aim at acquiring information about a remote object and its characteristics without physically contacting it. The perception data of the object and its surrounding can be utilized for analysis, so that meaningful information about the object and its characteristics can be obtained. 
Integrated Sensing and Communication in 3GPP 5G system means that the 5GS shall provide the sensing service and the communication service simultaneously by the same 5G NR wireless communication system and infrastructure. Serving for the sensing service, the 5GS shall have the capabilities to acquire information about characteristics of the environment and/or objects within the environment (e.g. shape, size, speed, location, distances or relative motion between objects, etc) using NR RF signals and, in some cases, previously defined information available in EPC and/or E-UTRA. Furthermore, with the analysis of these information, the network could obtain meaningful information about the environment and/or objects within the environment.
[bookmark: OLE_LINK5]Integrated Sensing and Communication could be used in a variety of scenarios, such as smart city, smart transportation, UAV, smart industry, smart home, meteorology monitoring. Some examples documented in TR22.837 are as following:
· [bookmark: OLE_LINK4]Sensing for smart transportation: the base station can sense the road situation along the highway or railway so that the intruder (e.g. vulnerable pedestrian and animal) can be detected constantly to improve the efficiency of transportation management and safety supervision. In addition, the sensing data derived by the 3GPP radio signals impacted by an object or environment can be used to generate sensing result, which will be exposed by the network to the trusted third party for the construction of HD dynamic maps for autonomous driving.
· Sensing for UAV: The mobile network can provide kinds of sensing service for UAV, to improve the accuracy and efficiency of public safety supervision and management. For example, the UAV flies to the destination along the traced flight route or its off-route behavior is sensed by the base station. In addition, the base station can sense the intruder flying in the flight route protection area of a UAV, which should be protected from illegal or uncollaborated UAVs for potential collision and unlawful usage.
· Sensing for flooding in smart cities: the base station can sense the surface of the road using radio wave, when the administrator determines that a flooding is coming, the people in the areas will be noticed to evacuate the areas.
· Sensing for tourist spot traffic management: the base station at the entrance and exit of the scenic spot can sense the people and vehicles that will enter or leave the place, and analyze the traffic status. When the traffic congestion will occur, the management system will notice the tourist manager to limit the traffic.
· AGV detection and tracking in factories: based on the sensing measurement date, the sensing entities could detect the proximity of the AGV to worker and alert the worker to avoid the potential risk.
· Rainfall monitoring: with analysis of the attenuation of radio signals, the 5GS can process the sensing result, and based on the sensing result, the weather application obtains the rainfall information and sends to the farmer. Then the farmer could plan the irrigation, drainage and fertilizer for the crops in his farm.
· Intruder detection in smart home: when homeowner is not in house, with analysing the differences between the 5G signals and the reflected signals, the UE or 5GC can process the sensing result and determine there is a potential intruder.
[bookmark: OLE_LINK3]Firstly, since the sensing result may be beneficial for UE, 5GC, or AF, this study need investigate the architecture enhancement to provide integrated communication and sensing services requested by UE, 5GC, or AF, which would take into account the discovery and selection of the sensing entities which take charge of performing the sensing measurement, parameter provisioning for sensing service, handling of the sensing data in UE or RAN, or in 5GC, furthermore, the exposure of the sensing information/result.
Secondly, in order to adapt to a variety of service scenarios, the flexible policy control and differentiated QoS is needed.
Thirdly, the sensing technology may gather the use’s privacy information, e.g., the user’s health status. The enhancement to security mechanism for sensing service shall be taken into account.
Additionally, both of the sensing service consumer and the sensing measurement entities may keep moving during the sensing service, whether or/and how to guarantee the service continuity should be further studied.
4	Objective
The study item aims at investigating on the potential system enhancements to support Integrated Sensing and Communication for SA1 use cases in 5GS, with the following considerations:
WT#1: Overall architecture to support new sensing service including:
· WT#1.1: Study and define the possible architecture and function enhancement to support new sensing service, e.g. whether new network function is needed.
WT#2: Basic functionalities to support new sensing service including:
· WT#2.1: Sensing service exposure to UE, 5GC NF or AF.
· WT#2.2: Discovery and selection of the sensing entities, e.g. AMF, NG-RAN, UE.
· WT#2.3: Sensing control parameter generation and provisioning for sensing service;
· WT#2.4: Sensing based QoS control, including policy control and differentiated QoS.
· WT#2.5: Handling of sensing data.
 WT#3: E2E signalling to support new sensing service including:
· WT#3.1: define the E2E signaling interactions to support sensing service including the sensing service initiation, sensing authorization, sensing control, and sensing data report among UE, RAN, CN and AF.
· WT#3.2: support of sensing service continuity.
Note 1: Support of the security and privacy mechanism for sensing service shall be considered by SA3.

5	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
	23.xyz
	Study on Architecture Enhancement to support Integrated Sensing and Communication
	
	
	



 

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

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

	 
	 
	 
	 

	
	
	
	



6	Work item Rapporteur(s)
Aihua Li, China Mobile, liaihua@chinamobile.com

7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN for the RAN related issues.

9	Supporting Individual Members
 
	Supporting IM name

	China Mobile

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



