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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	Study on Integrated Sensing and Communication for NR Rel-19
Acronym: NR_ISAC
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-19
[bookmark: _Hlk24657802][bookmark: _Hlk24657936]Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1	Impacts 	
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	



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


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2	Parent Work Item 
	Parent Work / Study Items 

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

	
	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 	Perf. part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	950003
	Study on Integrated Sensing and Communication
	Rel-19 SA1 study item on integrated sensing and communication.


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.

3	Justification
Integrated Sensing and Communication (ISAC), where the sensing and communication share the same frequency band and hardware, is intended as a key technology component in wireless systems of 5G-Advanced. As wireless communication technologies such as massive MIMO evolves with more antenna elements and wider bandwidth in higher frequency bands e.g., mm-wave bands, they become reliant on increasingly more specific and accurate assistance information, such as distance (range), angle, instantaneous velocity, and area of objects.  Meanwhile, wireless sensing technologies aim at acquiring information about a remote object without physical contact. The sensing data of the object and its surrounding can then be utilized for analysis so that meaningful information about the object and its characteristics can be obtained with high resolution and reliable accuracy. Leveraging the strengths of wireless sensing technologies will be hugely advantageous to the development of future wireless communication technologies; the integration of sensing and communication in 5G-Advanced systems is needed.
There are multiple market segments and verticals where 5G-Advanced-based sensing services can be beneficial for intelligent transportation, aviation, enterprise, smart city, smart home, smart factories, consumer applications, and public sector. Meanwhile, the sensing wireless system, that relies on the same 5G NR wireless communication system and infrastructure, offers the sensing information, which can be utilized to assist the wireless communication functionalities, such as radio resource management, interference mitigation, beam management, mobility, etc. A higher efficiency for both sensing services and sensing assisted communications is enabled when the wireless sensing and communication are integrated in the same wireless channel or environment. 
To initiate the ISAC in 5G-Advanced, SA1 is undertaking a study on the ISAC use cases [1] [2]. The use cases identified includes intruder detection function in a smart home, pedestrian/animal intrusion detection on a highway, tourist traffic monitoring, health monitoring with distributed sensing and so forth. The identified sensing KPIs include sensing accuracy, sensing resolution, latency, refreshing rate, etc. As a follow-up, RAN1 needs to look at the potential ISAC technologies and perform feasibility study relating to somewhat representative use cases in an Rel-19 study item. It is envisioned that, the 5G-Advanced-based ISAC technologies studied in Rel-19 should mainly rely on the current NR architecture, with limited specification modifications. 
Four exemplified use cases, which can benefit from ISAC, are as follows:
· Outdoor smart transportation
· Use case 1: Perception of blind spots in road traffic area. The blind spot of a car refers to the area where the line of sight is blocked by obstacles or the car itself and cannot be directly observed by the driver. There exist many sub-use cases, especially relating to heavy vehicles whose large blind spots of vision cause them to incur the most traffic accidents.
· Use case 2: Perception of road dynamic information. This use case can be classified into traffic road jam detection and traffic safety risk detection. In the former, severe traffic congestion will directly reduce travel efficiency, impact people’s lives and limit manufactory production, while indirectly increase air pollution and affect people's health. The latter relates to dangerous driving behaviours induced by for instance speeding, sharp turning, sudden acceleration, and sudden braking. However, currently deployed effective detection that focuses on the acquisition of road dynamic information are mainly cameras and speed-measuring radars with a limited deployment scope.
· [bookmark: _Ref118219874]Indoor smart life
· Use case 3: Contactless respiration monitoring. Respiratory diseases suffered by people worldwide every day incur a huge global health burden, particularly for vulnerable infants and young children. This use case has been adopted in SA1 study item, where a human’s sleep situation is monitored with 3GPP-based wireless signals.
· Use case 4: Gesture Recognition. The gesture recognition is more flexible to express the meanings from the human body, such as header, hand, leg, and combinatorial human body parts. In general, there are two types of schemes for gesture recognition: "device-based" and "device-free", corresponding to "wearable" devices and "non-wearable" devices, respectively. Common sensors for device-based solutions include camera, depth camera, glove and wristband, while sensors for device-free solution mainly contain radar.
The sensing modes can be categorized into six modes shown in Figure 1 below, including gNB-based mono-static sensing, gNB1-to-gNB2-based bi-static sensing, gNB-to-UE-based bi-static sensing, UE-to-gNB-based bi-static sensing, UE-based mono-static sensing, and UE1-to-UE2-based bi-static sensing, in general. Note that several sensing modes can be used together for some use case.
[image: ]
Figure 1: Six basic sensing modes
This SI will achieve several goals. 
The first goal of this SI is to select use cases of interests with the corresponding identification of KPIs in typical sensing modes by means of the legacy NR technologies with a limited specification modification. 
The second goal is to study the channel model towards the ISAC identified use cases and interested sensing modes. The channel model can be applied for both sensing and communication, and can be extension of the channel model specified in TR 38.901. The ISAC channel model will be available for the performance evaluation throughout Rel-19 studies and beyond.
Finally, specification impact will be assessed in consideration of leveraging the performance between the communication services and sensing services, to reach a better understanding of the achievable KPIs and how it would be possible to support sensing functionalities with limited changes to NR specifications.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
Study the 3GPP framework for ISAC corresponding to each target use case associated with sensing mode, KPI, and channel model, regarding aspects such as performance, complexity, and potential specification impact.
Use cases, KPIs, and sensing modes:
1. Identify use cases of interests and the corresponding target KPIs for representative use cases [RAN1].
2. Identify target sensing modes for the study with potential prioritization among, e.g., gNB-based mono-static sensing, gNB1-to-gNB2-based bi-static sensing, gNB-to-UE-based bi-static sensing, UE-to-gNB-based bi-static sensing, UE-based mono-static sensing, and UE1-to-UE2-based bi-static sensing [RAN1]. 
Evaluation:
1. Study on ISAC channel models based on TR 38.901 [RAN1].
· The study should consider identified use cases and interested sensing modes. 
2. Evaluate performance of different solutions against the identified KPIs for the representative use cases [RAN1]. 
Specification impact:
1. Identify potential specification impact for the representative use cases and sensing modes [RAN1, RAN2].
· Consider aspects relative to the potential specification of sensing signal and measurement, e.g., whether to reuse legacy RS (e.g. CSI-RS) and/or measurement quantities, or design new sensing signal and/or measurement quantities.
· Signalling and procedure for different sensing modes.
Note: The  specification impact study on ISAC is based on the current NR architecture (Uu/PC5), targeting minimized specification changes, if possible.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
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}

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

	Internal TR
	38.xxx
	Study on Integrated Sensing and Communication for NR Rel-19
	RAN#107
	RAN#108
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

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

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

	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)
TBD
7	Work item leadership
Primary: RAN1

8	Aspects that involve other WGs
None.
NOTE:	For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9	Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 
	Supporting IM name

	vivo
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