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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 Channel Models for ISAC Techniques
Acronym:


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
	X

	
	Core Network
	

	
	Services
	


Potential target Release:
Rel-19
1
Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification
This description is either a … 
	X
	Study Item


or a
	Normative Work Item:

tick applicable boxes below

	
	Stage 1

	
	Stage 2

	
	Stage 3

	
	Other (e.g. testing)


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/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	
	
	
	


Dependency on non-3GPP (draft) specification: 
3
Justification

ISAC systems offer unmatched advantages in terms of hardware, power usage and effective spectrum utilization as they use a single platform for communication and sensing. TR-22.837 lists various use cases for integrated sensing and communication, such as environment monitoring, object identification and tracking, and human movement tracking. 

Typically, radio propagation for communication consists of propagation from transmitter to receiver. In contrast, sensing consists of echoes from transmitter to scatterers and scatterers to receiver. The communication channels for the frequency range 0.5-100 GHz are characterized in TR 38.901 and help simulate and evaluate the communication performance of the ISAC technique. However, these communication channel models do not support sensing applications. Deterministic channel models for sensing applications tend to furnish accurate performance evaluation results. However, deterministic channel modelling requires high computational costs and complex implementation for large-scale deployment or rich scattering environments. Further, statistical channel models have also been considered for sensing channels due to low complexity, but these channel models do not provide sensing accuracy due to simplified modelling conditions. Moreover, since the channel modelling for sensing is dependent on sensing modes, the sensing channel models for the use cases listed in TR-22.837 should not only include the power delay profile, delay spread, and arrival and departure angles but also consider echo angle and radar cross section (RCS) for each arriving wave. Therefore, the existing channel models in TR 38.901 fail to form an effective, accurate and generalizable ISAC channel model.  

This study item aims at studying the generalizable sensing appropriate channel models for the ISAC use cases listed in 3GPP TR 22.837 for Rel-19 and beyond. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This study aims to identify and evaluate the potential enhancements to the channel models proposed in TR 38.901 to support the sensing applications. 
The detailed objectives are as follows:
1. Categorise the use cases based on scenarios and requirements and discuss potential enhancements to the existing channel models based on TR 38.901 to develop sensing evaluation methodology.
a. Large-scale fading with Radar Cross Section (RCS) of the target object.

b. Small-scale fading:
i. Modelling the sensing path.
ii. Identify and evaluate the parameters for clusters, reflection modelling, and distance dependency in the sensing path.

2. Study the impact of sensing modes (mono-static and bi-static) on the channel modelling.
3. Identify existing architecture and signalling to support sensing.
a. Study the impact on the channel response for sensing applications using the reference signals from the existing 5G NR frame structure.
b. Study the potential enhancements to the reference signal design and frame structure.
c. Consider reusing positioning functions (e.g. LMF) and signalling (e.g. Positioning Reference Signals (PRS), Sounding Reference Signals (SRS), etc.).
4. Study and evaluate AI/ML based methodology for classification of the channel responses for various use cases.
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 

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

	Internal TR
	38.XXX
	Study on Channel Model for ISAC Techniques
	TSG#xx
	TSG#xx
	


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

	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)

Chaudhary, Vivek, Lekha Wireless, vivek.c@lekhawireless.com [RAN1]
Dey, Abhinaba, Lekha Wireless, abhinaba.dey@lekhawireless.com
Sam, Roshan S, Lekha Wireless, roshan.ssam@lekhawireless.com
Ramanath, Sreenath, Lekha Wireless, sreenath@lekhawireless.com
NOTE:
The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7
Work item leadership

Primary: RAN WG1
8
Aspects that involve other WGs

NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members
	Supporting IM name

	Tejas Networks

	Reliance JIO
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