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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN#102 meeting, the study on channel modelling for integrated sensing and communication (ISAC) for NR [1] was discussed. The following was agreed on the ISAC deployment scenarios:
	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.


In this contribution, we present our views on ISAC deployment scenarios for the identified use cases and proposals for moving forward.
ISAC deployment scenarios for UAVs
For UAVs, the scenarios mainly concern outdoor. The deployment scenarios include agriculture, forestry and plant protection, geographical survey, logistics, security, power line cruising, etc. In the future, plenty of UAVs are expected to be deployed in many areas like industrial inspection, security patrols, transportation, etc. Furthermore, other relatively small deployment scenarios like insurance evidence collection, livestock monitoring, and cultural relic protection are expected to be promising areas for UAVs. Typical ISAC deployment scenarios for UAVs involve path management and intrusion detection. 
For UAV path management, sensing for its location, height, direction and velocity are essential, especially when there are more than one UAVs in one area. UVA path management requires full-domain sensing capability for the relatively unstable flying path for UAV, and may need more than one frequency band (i.e., multi-band collaborative system) to be able to provide complete information for objects of various sizes (from small to large sized) on the surrounding environment.
For intrusion detection, the main deployment scenarios include sensitive areas like airport, government, institute, military area and high-speed railway station. Last but not least, it is important to provide electronic fence for illegal intrusion detection across borders. Intrusion detection requires contiguous coverage for a specific area under different kinds of weathers. 
Based on the above analysis, we propose the following:
Proposal 1: ISAC deployment scenarios for UAVs should include path management and intrusion detection. This may need more than one frequency band (i.e., multi-band collaborative system) to be able to provide complete information for objects of various sizes (from small to large sized) on the surrounding environment. Furthermore, it may require contiguous coverage for a specific area under different kinds of weathers.
ISAC deployment scenarios for humans indoors and outdoors
For humans indoors and outdoors, 
· The deployment scenario for indoors mainly concerns smart home where main applications include real-time environment construction, intrusion detection and human-computer interaction, as well as medical and health where main applications include vital sign monitoring, disease monitoring and diagnosis, and disease rehabilitation training, etc.
· The deployment scenario for outdoors mainly concerns social service where main applications include public security, passenger flow statistics as well as ecological and environmental protection, etc.
Based on the above analysis, we propose the following:
Proposal 2: ISAC deployment scenarios for humans indoors should include smart home as well as medical and health related scenarios.
Proposal 3: ISAC deployment scenarios for humans outdoors should include social service-related scenarios.
ISAC deployment scenarios for automotive vehicles
For automotive vehicles, the scenarios mainly concern outdoors. C-V2X scenario will be a very important part in transportation field, where moving vehicles are the main sensing targets. In C-V2X, real-time monitoring and high-precision map construction are typical use cases where buildings, trees, humans etc. are all potential sensing targets. 
More specifically, for real-time monitoring, traffic conditions include obstacles information (e.g., pedestrians, animals, rocks), weather status and vehicle information, etc. Sensing information can be obtained via wireless sensing from UE, RSU or gNB, cameras, vehicle-mounted LiDAR and other sensors. For high-precision map construction, it involves information from road properties, traffic equipment, lane models as well as possible changing surroundings like trees, obstacles and buildings, etc. The required information can be also obtained via wireless (cooperative) sensing from UE, RSU or gNB.
In all, for automotive vehicles, the deployment scenarios are mainly outdoors where networking environment with contiguous coverage is needed in sensing service area. 
Based on the above analysis, we propose the following:
Proposal 4: ISAC deployment scenarios for automotive vehicles should include C-V2X. The deployment scenarios are mainly outdoors where networking environment with contiguous coverage is needed in sensing service area.
ISAC deployment scenarios for automated guided vehicles
For automated guided vehicles, the scenarios mainly concern indoors and restricted outdoors, e.g., in indoor factories or wharfs. The sensing is mainly for the location, height, volume, weight, color etc. of cargos in transportation and storage, to ensure more accuracy and efficiency in logistics. The deployment scenarios include sensing for cargo transportation, sorting, handling, stacking and management, where requirements for latency and reliability are key factors to be considered. 
Based on the above analysis, we propose the following:
Proposal 5: ISAC deployment scenarios for automated guided vehicles should include indoor factories and restricted outdoors, e.g., wharfs. The deployment scenarios include sensing for cargo transportation, sorting, handling, stacking and management, where requirements for latency and reliability are key factors to be considered.
Conclusions
In this contribution, we present our views on ISAC deployment scenarios. Based on the discussions in the previous sections we propose the following: 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: ISAC deployment scenarios for UAVs should include path management and intrusion detection. This may need more than one frequency band (i.e., multi-band collaborative system) to be able to provide complete information for objects of various sizes (from small to large sized) on the surrounding environment. Furthermore, it may require contiguous coverage for a specific area under different kinds of weathers.
Proposal 2: ISAC deployment scenarios for humans indoors should include smart home as well as medical and health related scenarios.
Proposal 3: ISAC deployment scenarios for humans outdoors should include social service-related scenarios.
Proposal 4: ISAC deployment scenarios for automotive vehicles should include C-V2X. The deployment scenarios are mainly outdoors where networking environment with contiguous coverage is needed in sensing service area.
Proposal 5: ISAC deployment scenarios for automated guided vehicles should include indoor factories and restricted outdoors, e.g., wharfs. The deployment scenarios include sensing for cargo transportation, sorting, handling, stacking and management, where requirements for latency and reliability are key factors to be considered.
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