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Introduction
During RAN#102, a new SID for Rel-19 on channel modelling for Integrated Sensing And Communication (ISAC) for NR was agreed [1]. The objective of the study item is:
The focus of the study is to define channel modelling aspects to support object detection and/or tracking (as per the SA1 meaning in TS 22.137). The study should aim at a common modelling framework capable of detecting and/or tracking the following example objects and to enable them to be distinguished from unintended objects:
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g. in indoor factories)
· Objects creating hazards on roads/railways, with a minimum size dependent on frequency

All six sensing modes should be considered (i.e. TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic). 

Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz. (If significant problems are identified with scaling above 52.6 GHz, the range above 52.6 GHz can be deprioritized.)

For the above use cases, sensing modes and frequencies:
· Identify details of the deployment scenarios corresponding to the above use cases.
· Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
a) modelling of sensing targets and background environment, including, for example (if needed by the above use cases), radar cross-section (RCS), mobility and clutter/scattering patterns;
b) spatial consistency.

It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.

In this contribution, we discuss what deployment scenarios should be considered for channel modelling based on the 5 objects of interest described above. 
Discussion
The SID mentions the following target objects: 
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g., in indoor factories)
· Objects creating hazards on roads/railways, with a minimum size dependent on frequency

During the last meeting, 	RAN1 discussed high level principles for use cases and deployment scenarios. The following agreement was made: 
For progressing ISAC study, the following sensing targets and existing communication scenarios will be considered as a starting point:
· Note1: the table below does not imply that the sensing target will be placed at positions defined for UEs and BSs in the scenarios in the right column.
· Note2: the table below does not imply that UEs are necessarily placed at positions defined for UEs in the scenarios in the right column.
· Note3: the existing communication scenarios are listed with the intent to use the evaluation parameters defined for those scenarios, as a starting point.

	Sensing Targets
	Scenarios 

	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777) 

	Humans indoors
	InF, Indoor Office, [Indoor Room (TR 38.808)], [UMi, UMa]

	Humans outdoors
	UMi, UMa, [RMa]

	Automotive vehicles (at least outdoors)
	Highway, Urban grid, UMa, UMi, RMa

	Automated guided vehicles (e.g. in indoor factories)
	InF

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway, Urban grid, HST



In addition to the above, RAN1 should discuss the (de)prioritization of sensing modes, and other parameters such as frequency bands of interest. Most importantly, the SID states that all six sensing modes should be considered (i.e. TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic). We feel that prioritization is needed, especially that each sensing mode has its advantages and its challenges. Moreover, some sensing modes are suitable for certain type of applications and not suitable for others (see table 2 below). 

Table 2: Sensing methods and requirements on duplex
	Sensing method
	Compatible Scenario
	Duplex Requirements

	TRP monostatic
	Target is near TRP
	Full Duplex at TRP

	UE monostatic
	Target near UE
	Full Duplex at UE

	TRP-TRP bistatic
	Flexible coverage
	· Half Duplex
· Accurate synchronization among TRPs

	TRP-UE bistatic
	There is a UE nearby
	· Half Duplex
· High computation at UE

	UE-TRP bistatic
	There is a UE nearby
	· Half Duplex

	UE-UE bistatic
	There is a UE nearby
	· Half Duplex
· High computation at UE



UE monostatic sensing seems to be challenging since it requires full duplex at UE and hence it should not be a priority whenever permissible except Automotive vehicles outdoors where the more complexity could be handled for the safety of Automotive vehicles. We therefore identify a suitable sensing method for each other targets described in the SID: 


Consider the following prioritization in sensing modes in Table 3 for each of the target objects of interest. 

Table 3: Target objects and suitable sensing modes
	Target Objects of Interest
	Suitable Sensing Mode
	Remarks

	UAVs
	· gNB1 to gNB2 bistatic
· gNB monostatic
	No UE is around UAV

	Humans indoors and outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
· gNB to UE bistatic
	gNB monostatic and gNB to UE bistatic can be lower priority because of higher requirements

	Automotive vehicles outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
	Only in urban scenarios, UEs could possibly be near the vehicle. 

	Automated guided vehicles in factory
	· gNB monostatic
· gNB1 to gNB2 bistatic
	Controlled environment so UE involvement can be avoided

	Objects creating hazards on roads/railways
	· gNB monostatic
· gNB1 to gNB2 bistatic

	Dangerous for UEs to be in the proximity of those targets in high speed scenarios. 




Conclusions
Based on the discussion above, we propose the following:

1. Consider the following prioritization in sensing modes in Table 3 for each of the target objects of interest. 

Table 3: Target objects and suitable sensing modes
	Target Objects of Interest
	Suitable Sensing Mode
	Remarks

	UAVs
	· gNB1 to gNB2 bistatic
· gNB monostatic
	No UE is around UAV

	Humans indoors and outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
· gNB to UE bistatic
	gNB monostatic and gNB to UE bistatic can be lower priority because of higher requirements

	Automotive vehicles outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
	Only in urban scenarios, UEs could possibly be near the vehicle. 

	Automated guided vehicles in factory
	· gNB monostatic
· gNB1 to gNB2 bistatic
	Controlled environment so UE involvement can be avoided

	Objects creating hazards on roads/railways
	· gNB monostatic
· gNB1 to gNB2 bistatic

	Dangerous for UEs to be in the proximity of those targets in high speed scenarios. 
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