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3GPP™ Study Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 	Study on Channel Modeling design for Integrated Sensing and Communication Analysis
Acronym: 
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.
	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
	


 
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	
	

	No
	X
	X
	
	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, we define them as work tasks. If you are in doubt, please contact MCC.
2.2	Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


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 Unique ID and title and Nature of relationship is "parent WID".

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
	Related SA1 study item


NOTE:	Also related or dependent WIs in other TSGs should be indicated.
 
3	Justification
Recent interest has begun to develop around the reuse of communications infrastructure to perform wireless sensing in a variety of novel use cases and scenarios.  3GPP SA1 is currently in the process of studying use cases and requirements for these scenarios as part of its study on integrated sensing and communications.  These use cases may offer promising opportunities for 3GPP at scale, but 3GPP RAN currently lacks the tools to adequately assess the performance of possible solutions for these use cases.  
The channel model developed by RAN1 for NR in TR 38.901 was designed with the goal of assessing mobile communications performance, but it lacks several features that would be necessary to assess systems performing communications and sensing operations jointly.  TR 38.901 characterizes the radio propagation channel primarily as correlated clusters of muti-path components between the gNB and its target UE.  The primary use of this channel model is to characterize the effect of signal propagation on link quality between the gNB and the UE.  In sensing applications, however, it is necessary to further characterize these clusters with consideration to their link quality in identifying a target that lies somewhere between the transmitter and the receiver.
The relevant channels for analyzing sensing performance will depend on the sensing architecture under consideration.  While the legacy channel model may partially capture some of the propagation phenomenon associated with sensing operations, additional channel model parameters must be captured to reflect the corresponding scenario. As would be expected, the characterization of this channel is unique for each potential sensing architecture considered by 3GPP, but for proper analysis each of these channels should be spatially consistent with not only each other but the legacy communications channels as well.
To meet the needs of 3GPP in evaluating integrated sensing and communication, 3GPP RAN1 needs a reliable framework for assessing the performance of communications and sensing solutions jointly, with spatial consistent and coherent channel models for both communication and sensing.  These models should reflect not only realistic device mobility but target mobility as well. In order to fairly consider alternative solutions from multiple stakeholders the channel model should support a wide variety of sensing architectures and deployment scenarios.  To support forward-compatible analysis with next generation technologies, the channel model should be valid over a wide variety of evaluation assumptions not limited to range to target, sounding device height, sensing device height, band of operation, signal bandwidth, target RCS, and target mobility.  And to provide a fair analysis against existing non-3GPP state-of-the-art, channel models should strive to achieve either empirical validation or validation against known industry standards.

4	Objective
4.1	Objective of SI
The study on channel modeling design for integrated sensing and communication analysis should focus on the following scenarios and assumptions:

· Channel model specified in TR 38.901 is a baseline model for characterization and enhancements should focus on providing necessary functionality to perform joint evaluation of sensing and communications solution
· Relevant channels for sensing and communication evaluation should be spatially consistent and coherent.
· To support flexibility the new channel model should be considered valid over a large range of key parameters including, but not limited to target range, sounding device height, sensing device height, band of operation, signal bandwidth, target RCS, and target mobility.

The study on channel modeling design for integrated sensing and communication analysis should achieve the following design objectives:

· Define the relevant channels for each of the potentially supported sensing architectures in NR [RAN1]
· Characterize channel parameters for environmental clutter including overall power, distribution among clusters, number of clusters, cluster AOA/AOD/arrival time, and other statistics.
· Characterize target channel parameters including number of clusters, cluster AOA/AOD/arrival time and other statistics.
· Characterize inter-cluster mobility for both target and environment, and spatial relation for each channel

· Develop parameterized model for target RCS [RAN1]
· Relevant parameters include target classification (i.e., pedestrian, automobile, UAV, etc.), object size and orientation, and sensing band of operation

· Identify range of parameters for valid modeling of sensing operations including target range, sounding device height, sensing device height, band of operation, signal bandwidth, target RCS, and target mobility. [RAN1]


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 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}

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

	
	
	
	
	
	


NOTE:	If this is a RAN WID 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

	TR 38.901
	Study on Channel Modeling design for Integrated Sensing and Communication Analysis
	
	


NOTE:	If this is a RAN WID 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)



7	Work item leadership

RAN1

8	Aspects that involve other WGs
NOTE:	For RAN WIDs: 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

