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In RAN#102 meeting, the following SID [1] on channel modelling for Integrated Sensing And Communication (ISAC) was agreed:
	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.


The following agreements were agreed in RAN1#116 [2]:
	Agreement
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



Agreement
For ISAC channel modelling, RAN1 uses the sensing related terminology as defined in TS22.137 or TR22.837 as a starting point for discussion purposes with the following definitions: 
1. Sensing transmitter: the TRP or a UE that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be located in the same or different TRP or a UE as the sensing receiver.
1. Sensing receiver: the TRP or a UE that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be located in the same or different TRP or a UE as the sensing transmitter.
1. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
1. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
1. Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same TRP or UE.  
1. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different TRPs or UEs. 
1. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
1. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.


In this contribution, we provide our views on deployment scenarios corresponding to NR wireless sensing use cases.
Discussion
As an important potential key technology of 5G-Advanced, integrated sensing and communication (ISAC) has drawn extensive attention. It can provide sensing function in the current 5G communication system. To reduce costs, power consumption, and optimize resource utilization compared to two independent systems, a unified design of communication and sensing functions through signal joint design and/or hardware sharing is important. In other words, the 5G communication system transmits wireless signals to target areas or objects, and analyzes the received reflected or scattering wireless signals to obtain corresponding sensing measurement data, and further provides sensing services to third-party applications. 
The feasibility study report for ISAC in SA1 [3] [4] contains 32 use cases and the corresponding requirements. Among the above use cases, it is agreed that Rel-19 study in RAN side focuses only on the use cases regarding object detection and/or tracking. 

2.1 Applicable deployment scenarios per sensing target
In RAN1#116 meeting, the following mapping relationship between sensing targets and existing communication deployment scenarios is agreed to be considered as a starting point:
	Agreement
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.
 
	[bookmark: OLE_LINK2]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





On top of the agreement, considering the market demand, we suggest to only consider indoor factory and indoor office scenario for detecting/tracking indoor human. UMi and UMa scenario can only be used for human outdoor, instead of both human indoor and outdoor. In our understanding, the agreed table can be treated as a guidance for future ISAC evaluation and study, we prefer not to introduce more non-typical indoor scenarios. For example, if indoor small room in TR 38.808 [5] is introduced, it cannot be used to evaluate the performance for TRP bistatic mode or to evaluate the interference between TRPs as there may be only one TRP in the room. Moreover, for automotive vehicles as sensing target, we prefer to not further consider UMa, UMi, RMa as they are not typical V2X deployment scenarios. 
Based on the above analysis, we support the following proposal:
[bookmark: _Hlk162619703]Proposal 1: For progressing ISAC study, the following sensing targets and scenarios are supported:
	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


According to section 5.2 (Use case on pedestrian/animal intrusion detection on a highway) and section 5.7 (Use case on sensing for railway intrusion detection) in TR 22.837, the objects creating hazards on roads/railways mainly include human and animals. As transportation plays one important role in human’s life and the traffic safety of human is essential, we think the sensing target for objects creating hazards on roads/railways should at least include human.
Proposal 2: Sensing targets for objects creating hazards on roads/railways should at least include human.

2.2 Evaluation parameters
Based on the analysis in section 2.1, there is no one-to-one mapping between sensing targets and deployment scenarios. Specifically, one deployment scenario can be configured to evaluate more than one types of sensing targets, and one type of sensing target can appear in multiple sensing deployment scenarios. For example, human may appear in either indoor office or in highway, and highway scenario can include both automotive vehicles and humans. Therefore, we suggest to provide evaluation parameter for each deployment scenario.
Moreover, the evaluation parameter per deployment scenario is related to sensing mode. In one deployment scenario, there may exist the combination of multiple sensing modes including at least one of TRP monostatic, TRP bistatic, TRP-UE bistatic, UE-TRP bistatic, UE monostatic, UE bistatic. If only one sensing mode is assumed, there is no need to include any evaluation parameters for unrelated sensing node (e.g., for TRP bistatic or TRP monostatic only, there is no need to provide UE’s parameters). For UAV as sensing target, we prefer to take TRP monostatic and TRP bistatic as first priority sensing modes since UE’s lack of transmission power and antenna elements.
Proposal 3: Support to provide evaluation parameters for each deployment scenario:
· One deployment scenario can be used to evaluate one or multiple types of sensing targets.
· One or multiple sensing modes can be supported in one deployment scenario.
· For UAV as sensing target, only TRP monostatic and TRP bistatic is supported.
In current communication scenario, only the parameters regarding gNB and UE are considered. Taking that as a starting point, we should further consider: 
· Parameters related to sensing targets (ST): e.g., ST height, ST velocity, ST distribution, min. BS-to-target distance, min. UE-to-target distance, min. target-to-target distance.
· Modification of existing scenario parameter: e.g., BS configuration, ISD, carrier frequency, self-interference isolation of BS
Proposal 4: Consider the following parameters for each deployment scenarios:
· Sensing target (ST) Parameters: e.g., ST height, ST velocity, ST distribution, min. BS-to-target distance, min. UE-to-target distance, min. target-to-target distance.
· Modification of existing scenario parameter: e.g., BS configuration, ISD, carrier frequency, self-interference isolation of BS
Detailed information for scenario parameters is provided in the following sub-sections:
2.2.1 UAV Scenarios
With the continuous expansion of the UAV market, more and more civilian UAVs have entered our lives. The commercialization of low-altitude UAVs has entered a new stage [4]. In future cities, a large number of UAVs will be used in industrial inspections, transportation, and logistics transportation and other scenarios. In the logistics industry, UAV delivery is developed very quickly and is estimated to become a nearly 10-billion-euro market.
By comparing evaluation parameters for RMa-AV/UMa-AV/UMi-AV in TR 36.777 and that for RMa /UMa /UMi in TS 38.901, we observe the following differences in Table 1:
Table 1: Evaluation parameter differences between RMa-AV/UMa-AV/UMi-AV in TR 36.777 and RMa /UMa /UMi in TS 38.901
	
	RMa-AV/UMa-AV/UMi-AV in TR 36.777
	RMa /UMa /UMi in TS 38.901

	Cell layout (site number)
	19 or 37 or even more than 37 sites
	19 sites

	UE height
	Terrestrial UE: same as 38.901
Aerial UE: 
· Uniformly distributed between 1.5m and 300m
· Optionally, fixed height value chosen from {50, 100, 200, 300} m.
· Other optional fixed height values are not precluded.
	UMi, UMa: Same as TR36.873
RMa: 1.5m

	UE mobility
	· 30 km/h for outdoor terrestrial UEs
· 3 km/h for indoor terrestrial UEs
· 160 km/h for aerial UEs
	UMi, UMa: 3km/h

	Min. BS - UE distance(2D)
	Min. BS – Terrestrial UE distance:
· UMi-AV: 10m
· UMa-AV: 35m
· RMa-AV: 35m
Min. BS – Aerial UE distance:
· UMi-AV: 10m
· UMa-AV: 10m
· RMa-AV: 10m
	UMi: 10m
UMa: 35m
RMa: 35m

	Aerial UE ratio


	
-	Case 1: 0% (corresponding to ) used as baseline

-	Case 2: 0.67% (corresponding to )

-	Case 3: 7.1% (corresponding to )

-	Case 4: 25% (corresponding to )

-   Case 5: 50% (corresponding to )
	/

	LOS/NLOS
	Terrestrial UE: LOS and NLOS
Aerial UE: Modelled according to Annex B in 36.777
	LOS and NLOS

	Channel modes
	Terrestrial UE: same as 38.901
Aerial UE: According to Annex B in 36.777
	Section 7.5 of 38.901

	Other parameters: carrier frequency, system bandwidth, BS antenna pattern
	These parameters are not included in 38.901


Considering the promising UAV market and differences between RMa-AV/UMa-AV/UMi-AV and RMa/UMa/UMi, we suggest to provide evaluation parameters for UAV deployment scenarios separately. For UAV as sensing target, the evaluation parameters don’t include parameters regarding UE. We support to use Table 1 as a starting point for study of UAV deployment scenarios for ISAC.
Proposal 5: Support to take Table 2 as a starting point for UAV deployment scenarios for ISAC.
Table 2: Evaluation parameters for UAV deployment scenarios for ISAC
	Evaluation parameters
	RMa-AV
	UMi-AV
	UMa-AV
	Note

	Cell layout
	· Hexagonal grid, 7 macro sites, 3 sectors per site

· Hexagonal grid, 19 macro sites, 3 sectors per site
	· Hexagonal grid, 7 micro sites, 3 sectors per site
· Hexagonal grid, 19 micro sites, 3 sectors per site
	· Hexagonal grid, 7 macro sites, 3 sectors per site
· Hexagonal grid, 19 macro sites, 3 sectors per site
	Based on 36.777, additionally consider 7 sites,
37 sites are FFS

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	FFS
	e.g., 60-80 dBm

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	FFS
	E.g., 0.02 m2

	ST height
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	Refer to 36.777, ST height is either a fixed value or a uniformly distributed value

	ST velocity
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	E.g., velocity smaller than 160km/h

	ST distribution (horizontal) 
	Uniform
	Uniform
	Uniform
	Refer to 36.777

	Min. BS – ST distance
	10 m
	10 m
	10 m
	Refer to 36.777

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	N per sector, N is FFS
	Refer to 36.777

	BS antenna height
	35 m
	10 m
	25 m
	

Reuse 36.777

	BS transmit power
	44 dBm
	49 dBm
	49 dBm
	

	Inter-site distance
	1732 m
	200 m
	500 m
	

	BS noise figure
	5 dB
	5 dB
	5 dB
	

	BS antenna element gain
	8 dBi
	8 dBi
	8 dBi
	




2.2.3 Outdoor scenarios
For ISAC outdoor scenarios, highway scenario and urban grid scenario referring to 37.885 can be supported wherein both TRP and UE may be involved for sensing RS transmission or reception.
[bookmark: _Hlk162625491]Proposal 6: Support to take Table 3 as a starting point for urban grid and highway scenario for ISAC.

Table 3: Evaluation parameters for urban grid and highway for ISAC
	Evaluation parameters
	Urban grid
	Highway
	Note

	Cell layout
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	Reuse 37.885 and 36.885

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 8, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	UE distribution (horizontal)
	FFS
	FFS
	E.g., distributed in the lane

	Min. BS – UE distance
	FFS
	37m
	Refer to 36.885

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and automotive vehicle may have different RCS

	ST height
	FFS
	FFS
	E.g., provided per sensing target type

	ST velocity
	FFS
	FFS
	E.g., provided per sensing target type. Pedestrian 3km/h, car up to 140km/h for highway, car up to 60km/h for urban grid 

	ST distribution (horizontal)
	FFS
	FFS
	E.g., may not just distributed in lane

	Min. BS – ST distance
	0m
	0m
	

	Min. UE – ST distance
	0m
	0m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	25m
	25m or 35m
	



Refer to 37.885

	BS transmit power
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	

	Inter-site distance
	500m
	500m or 1732m
	

	BS noise figure
	Below 6GHz: 5dB
Above 6GHz: 7dB
	Below 6GHz: 5dB
Above 6GHz: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	



Proposal 7: Support to take Table 4 as a starting point for UMi and UMa scenario for ISAC.
Table 4: Evaluation parameters for UMi and UMa for ISAC
	Evaluation parameters
	UMi
	UMa
	Note

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
	Refer to 38/901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. 

	ST height
	1.5m
	1.5m
	Human outdoor

	ST velocity
	3km/h
	3km/h
	Human outdoor

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	FFS
	FFS
	

	Min. UE – ST distance
	FFS
	FFS
	

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	

	BS antenna height
	10m
	25m
	



Refer to 38.901 and 38.855


	BS transmit power
	44dBm
	49 dBm
	

	Inter-site distance
	200m
	500m
	

	BS noise figure
	FR1: 5dB
FR2: 7dB
	FR1: 5dB
FR2: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	FR1: 9dB
FR2: 13dB
	FR1: 9dB
FR2: 13dB
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – UE distance
	10m
	35m
	




2.2.2 Indoor scenarios
For ISAC indoor scenarios, we suggest to focus on indoor factory scenario referring to 38.857 and indoor office scenario referring to 38.901, in indoor scenarios, both TRP and UE may be involved for sensing RS transmission or reception.

Proposal 8: Support to take Table 5 as a starting point for indoor factory and indoor office scenarios for ISAC.
Table 5: Evaluation parameters for indoor factory and indoor office for ISAC
	Evaluation parameters
	Indoor factory
	Indoor office
	Note

	Cell layout
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
-	for the small hall (L=120m x W=60m): D=20m
-	for the big hall (L=300m x W=150m): D=50m
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	Refer to 38.957 and 38.901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (4, 4, 2)

	BS antenna element gain
	FFS
	FFS
	E.g., 8dBi

	BS antenna electrical downtilt angles 
	FFS
	FFS
	[bookmark: _GoBack]E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE velocity
	0 km/h
	0km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and AGV may have different RCS

	ST height
	1.5m
	1.5m
	Suggest to only consider one ST height for indoor scenario

	ST velocity
	3km/h
	3km/h
	Suggest to only consider one ST velocity for indoor scenario

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	0 m
	0 m
	

	Min. UE – ST distance
	0 m
	0 m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	8 m
	3 m
	

Reuse parameters in 38.857 and 38.901

	Total transmit power
	24 dBm
	24dBm
	

	Inter-site distance
	20m or 50 m
	20m
	

	BS noise figure
	5 dB
	5 dB
	

	UE antenna height
	1.5m
	1m
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	UE noise figure
	9 dB
	9 dB
	

	Min. BS – UE distance
	0 m
	0 m
	




Conclusion
In this contribution, we provide our views on details of the deployment scenarios corresponding to ISAC use cases, and we have the following proposals:
Proposal 1: For progressing ISAC study, the following sensing targets and scenarios are supported:
	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


Proposal 2: Sensing targets for objects creating hazards on roads/railways should at least include human.
Proposal 3: Support to provide evaluation parameters for each deployment scenario:
· One deployment scenario can be used to evaluate one or multiple types of sensing targets.
· One or multiple sensing modes can be supported in one deployment scenario.
· For UAV as sensing target, only TRP monostatic and TRP bistatic is supported.
Proposal 4: Consider the following parameters for each deployment scenarios:
· Sensing target (ST) Parameters: e.g., ST height, ST velocity, ST distribution, min. BS-to-target distance, min. UE-to-target distance, min. target-to-target distance.
· Modification of existing scenario parameter: e.g., BS configuration, ISD, carrier frequency, self-interference isolation of BS
Proposal 5: Support to take Table 2 as a starting point for UAV deployment scenarios for ISAC.
Table 2: Evaluation parameters for UAV deployment scenarios for ISAC
	Evaluation parameters
	RMa-AV
	UMi-AV
	UMa-AV
	Note

	Cell layout
	· Hexagonal grid, 7 macro sites, 3 sectors per site

· Hexagonal grid, 19 macro sites, 3 sectors per site
	· Hexagonal grid, 7 micro sites, 3 sectors per site
· Hexagonal grid, 19 micro sites, 3 sectors per site
	· Hexagonal grid, 7 macro sites, 3 sectors per site
· Hexagonal grid, 19 macro sites, 3 sectors per site
	Based on 36.777, additionally consider 7 sites,
37 sites are FFS

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	FFS
	e.g., 60-80 dBm

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	FFS
	E.g., 0.02 m2

	ST height
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	Refer to 36.777, ST height is either a fixed value or a uniformly distributed value

	ST velocity
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	E.g., velocity smaller than 160km/h

	ST distribution (horizontal) 
	Uniform
	Uniform
	Uniform
	Refer to 36.777

	Min. BS – ST distance
	10 m
	10 m
	10 m
	Refer to 36.777

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	N per sector, N is FFS
	Refer to 36.777

	BS antenna height
	35 m
	10 m
	25 m
	

Reuse 36.777

	BS transmit power
	44 dBm
	49 dBm
	49 dBm
	

	Inter-site distance
	1732 m
	200 m
	500 m
	

	BS noise figure
	5 dB
	5 dB
	5 dB
	

	BS antenna element gain
	8 dBi
	8 dBi
	8 dBi
	



Proposal 6: Support to take Table 3 as a starting point for urban grid and highway scenario for ISAC.

Table 3: Evaluation parameters for urban grid and highway for ISAC
	Evaluation parameters
	Urban grid
	Highway
	Note

	Cell layout
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	Reuse 37.885 and 36.885

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 8, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	UE distribution (horizontal)
	FFS
	FFS
	E.g., distributed in the lane

	Min. BS – UE distance
	FFS
	37m
	Refer to 36.885

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and automotive vehicle may have different RCS

	ST height
	FFS
	FFS
	E.g., provided per sensing target type

	ST velocity
	FFS
	FFS
	E.g., provided per sensing target type. Pedestrian 3km/h, car up to 140km/h for highway, car up to 60km/h for urban grid 

	ST distribution (horizontal)
	FFS
	FFS
	E.g., may not just distributed in lane

	Min. BS – ST distance
	0m
	0m
	

	Min. UE – ST distance
	0m
	0m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	25m
	25m or 35m
	



Refer to 37.885

	BS transmit power
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	

	Inter-site distance
	500m
	500m or 1732m
	

	BS noise figure
	Below 6GHz: 5dB
Above 6GHz: 7dB
	Below 6GHz: 5dB
Above 6GHz: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	


Proposal 7: Support to take Table 4 as a starting point for UMi and UMa scenario for ISAC.
Table 4: Evaluation parameters for UMi and UMa for ISAC
	Evaluation parameters
	UMi
	UMa
	Note

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
	Refer to 38/901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. 

	ST height
	1.5m
	1.5m
	Human outdoor

	ST velocity
	3km/h
	3km/h
	Human outdoor

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	FFS
	FFS
	

	Min. UE – ST distance
	FFS
	FFS
	

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	

	BS antenna height
	10m
	25m
	



Refer to 38.901 and 38.855


	BS transmit power
	44dBm
	49 dBm
	

	Inter-site distance
	200m
	500m
	

	BS noise figure
	FR1: 5dB
FR2: 7dB
	FR1: 5dB
FR2: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	FR1: 9dB
FR2: 13dB
	FR1: 9dB
FR2: 13dB
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – UE distance
	10m
	35m
	


Proposal 8: Support to take Table 5 as a starting point for indoor factory and indoor office scenarios for ISAC.
Table 5: Evaluation parameters for indoor factory and indoor office for ISAC
	Evaluation parameters
	Indoor factory
	Indoor office
	Note

	Cell layout
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
-	for the small hall (L=120m x W=60m): D=20m
-	for the big hall (L=300m x W=150m): D=50m

[image: ]
	
[image: ]
	Refer to 38.957 and 38.901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (4, 4, 2)

	BS antenna element gain
	FFS
	FFS
	E.g., 8dBi

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to cpmpany to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE velocity
	0 km/h
	0km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and AGV may have different RCS

	ST height
	1.5m
	1.5m
	Suggest to only consider one ST height for indoor scenario

	ST velocity
	3km/h
	3km/h
	Suggest to only consider one ST velocity for indoor scenario

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	0 m
	0 m
	

	Min. UE – ST distance
	0 m
	0 m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	8 m
	3 m
	

Reuse parameters in 38.857 and 38.901

	Total transmit power
	24 dBm
	24dBm
	

	Inter-site distance
	20m or 50 m
	20m
	

	BS noise figure
	5 dB
	5 dB
	

	UE antenna height
	1.5m
	1m
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	UE noise figure
	9 dB
	9 dB
	

	Min. BS – UE distance
	0 m
	0 m
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