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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

	
	
	

	
	
	

	
	
	


Dependency on non-3GPP (draft) specification: 
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Justification
Radar (radio detection and ranging) is a kind of wireless sensing technology that uses back-scattered radio waves  

to determine the distance (range), angle, or instantaneous linear velocity of objects. The back-scattered radio waves can also be used for imaging the object in question. The inference of this information relies on propagation models. Wireless sensing technologies have been developed and widely used in other areas, e.g. time-of-flight (ToF

) cameras, WiFi sensing, and Lidar. 
Wireless-sensing-based applications have enjoyed increasing popularity in a variety of verticals in recent years, such as consumer applications, smart home, smart city, smart transportation, smart retail, and industry 4.0. 
Wireless sensing services, which enable wireless-sensing-based applications for commercial use, include motion detection, gesture recognition, 3-dimensional imaging, etc.
Verticals have various accuracy requirements for wireless sensing in terms of distance and direction of motion detection, maximum wireless sensing distance, wireless sensing latency, and imaging resolution. Some verticals also  have requirements energy consumption, etc.
Note that the that the wireless-sensing signal could penetrate wall or such, which might raise privacy issues. Also, the sensing information maybe very sensitive, so the transfer and storage of the data may raise additional security issues.
It can be beneficial to introduce 3GPP-based wireless sensing services. The interference in a legacy radar system
 can be mitigated by 3GPP resource management. Additionally, higher sensing accuracy can be achieved by joint detection which is done by multiple UEs and gNBs. 

Moreover, wider-range sensing can be enabled by the wide deployed cellular network.

The 3GPP capability to enable wireless sensing-based services, as a complement to Lidar, mmWave Radar, and ToF cameras, brings potential new business opportunities to operators, vendors, UE subscribers and application providers, thus can meet a vast market demand

.
4
Objective

The objective of this study item is to 
identify the use cases and potential requirements for services utilizing wireless sensing that use scattered radio waves 


to determine the distance (range), angle, or instantaneous linear velocity of an object. The study will also address imaging of the object to be detected. Aspects to be studied include:

· identification of use cases and potential requirements pertaining to wireless sensing, including:
· -
the information about the object 




to be detected, e.g. distance, angle, instantaneous linear velocity, image, etc.
· -
performance requirements, e.g., 

accuracy of distance, angle, instantaneous linear velocity


, image resolution, etc.  
· 
Energy consumption of UE due to sensing service
· 

· Security and privacy 




of sensing service 
· Charging aspects of sensing service
· 
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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”
	22.XXX
	Study on Wireless Sensing Services
	(March 2022)
	(June 2022)
	


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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Dong Chen (chendong7@xiaomi.com) (Rapporteur) 

7
Work item leadership

SA1
8
Aspects that involve other WGs
RAN may need to deal with radio transmission and receiving.
SA2 may need to upgrade the system architecture.

SA3 may need to deal with security aspect.
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Supporting Individual Members
	Supporting IM name

	Xiaomi

	OPPO

	Oracle

	ABS 

	China Telecom

	

	

	

	

	

	

	

	

	

	

	

	

	

	


�That is not entirely true. Rather, the reflected signal is strong for inference of the parameters of interest, e.g. distance. I recommend deleting the text between the brackets.


�OK, delete it.


�Please spell out.


�OK.


�This sentence is a bit vague. I think the previous sentence represents the same sentiment. I therefore propose to delete this sentence.


�OK. Delete it.


�Not clear what you want to say here. 


�OK. Delete it.


�Please spell out


�Convoluted sentence. Please break it up into succinct sentences. 


�I simplify it.


�I don’t agree. There will be at least some cost (new UE functions needed, etc.). However, I would agree that the cost will probably be rather low.


�Delete it to avoid mistake.


�I suggest to 


�Suggestion?


�A study that studies. Hm. What about “study” ( “understand”?


�Change to “identify”.


�What about removing the text between the brackets?


�OK. 


�How would you be able to differentiate reflected and transmitted signals? How would absorption etc. change your signal? ( Needs to be included in your study.





�It seems it should be studied by RAN, not SA1.


�ACK, comment can be closed.


�You are not detecting any information. You are detecting signals and infer information from them (based on a propagation model or such).


�Yes.


�Well, then the wording of this bullet point should be changed accordingly.


�Add one sentence in part 3.


�ACK. this comment can be closed.


�How is that a requirement?


�Delete it.


�How is that a requirement?


�Delete it.


�Instantaneous velocity of object


�Sorry for not making myself clear. The question is whether it is the rotation velocity or the lateral velocity. 


�Thanks, add “linear” before velocity.


�ACK, this comment can be closed.


�“of”?


�Not clear who’s doing the sensing. The UE? The gNb? Both?


�All is possible. UE or gNB or NR/gNB jointly do the sensing


�Not clear what you want to say here. 


�Delete it.


�security and privacy of what?


�Security and privacy of sensing service. Since wireless sensing is done through a wall, it may cause privacy problem. And the sensing data maybe very sensitive, so the transfer and storage of the data may have security


�Ah, very interesting. Please add a bit on this in the section 4 or section 3.


�OK. Add one paragraph in part 3.


�ACK, this comment can be closed.


�Not clear what you want to say here. 





�I delete it.





