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1
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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 Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	


3
Justification

Integrated Sensing and Communication (ISAC) will be one of the key technologies of 5G-Advanced evolution. The ISAC technology will provide with the new type of 5G service combing of communication and sensing on the basis of 5G network. The ISAC technology is designed to utilize NR bands (either FR2 or FR1) to provide 5G consumers with 5G new services and capabilities, e.g. objective detection, tracking and monitoring. At present, the high frequency bands of FR2 have larger bandwidth of spectrum, and massive number of antenna arrays to enable the integration of wireless sensing and communication in one 5G system. At this stage, the ISAC technology can provide the integrating of the sensing and communication function on upgrading the infrastructure of 5G commercial network. 

There are some typical scenarios that the sensing services can be bring the beneficial for commercial deployment, such as smart city, intelligent transportation, wisdom medical (WITMED), smart factory, smart home, etc. 

- Smart city: UAV monitoring, weather monitoring, traffic management, parking space sensing;

- Intelligent transportation: pedestrian/animal intrusion detection, automotive maneuvering;

- WITMED: intelligent medical service, health monitoring;
- Smart factory: AGV detection and tracking, AMR collision avoidance, production line monitoring;
- Smart home: home security, such as intruder detection;
3GPP SA1 has agreed to study on the ISAC use cases and KPI in [1], the identified a list of sensing KPIs include sensing accuracy, positioning estimate accuracy, velocity estimate accuracy, sensing resolution, sensing service latency, etc. Therefore, RAN WGs should also study the ISAC technology based on SA progress. RAN WGs should identify the commercial use cases which can be supported in the new release of Rel-19 and study the potential solutions as well as the potential specification impacts. Meanwhile, it is also critical for RAN WGs to study the relevant design of physical layer signal, channel modelling, as well as the evaluation on the performance according to different use cases.
In 3GPP previous releases since Rel-16, positioning functionality has been studied and specified. Considering  ISAC requirement, it has common parts of service as providing positioning information, and some reference signals of physical layer can be considered to be reused, e.g. PRS, SRS, etc. But there are also some significant differences between ISAC and the existing positioning functionality: 

- Deployment scenarios and signal transmission pattern;

- Positioning is designed to monitor the registered UE, and ISAC is sensing for both registered UE and objects in the service area;

The architecture and functionality of ISAC need to be further studied. There are several types of the sensing modes for the ISAC solution, such as gNB sensing mode, gNB and UE coordinated sensing mode. For one specific use case, sensing mode, the network architectures, channel model and functionality design and the detail solutions need to be studied in Rel-19.
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4
Objective

4.1
Objective of SI or Core part WI

The detailed objectives of the study item (work item) are as follows:

Identify the target use cases and the corresponding KPIs for each use cases.

Study the gNB and UE sensing mode and sensing functions on the basis of 5G network for ISAC corresponding to each target use case. 

Study on ISAC channel models based on TR 38.901[2];
Performance evaluation of the identified KPIs for the target use cases in Rel-19;

Study the physical layer related design and specification impacts for ISAC.
Reusing the legacy reference signals (e.g. CSI-RS, SRS, PRS) as the baseline, and study the necessary enhancement on RS, measurement quantities, etc.
Study the signaling and procedures of different sensing modes. 

Study the ISAC potential architecture and functionality:
Study the ISAC candidate sensing architecture based on current 5G network architecture, e.g. gNB sensing (no UE involvement), gNB and UE coordinated sensing;

Study and identify interface(e.g. Uu, NG, Xn, F1) impacts related sensing functionality, e.g. sensing resource configuration, sensing information report, etc.
Study the sensing interference coordination among multiple gNBs/UEs;

Study the gNBs sensing coordination if sensing echo signal is received by different gNB;

Study the sensing service continuity when sensing object moving between gNBs;

4.2
Objective of Performance part WI

Not applicable.

4.3
RAN time budget request

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

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

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


	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)

7
Work item leadership

Primary:

Secondary: 

8
Aspects that involve other WGs

9
Supporting Individual Members

	Supporting IM name
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