


[bookmark: _Toc156813254]3GPP TSG RAN WG1#116 			R1-2401705
Athens, Greece, February 26th – March 1st, 2023

Agenda Item:	9.7.1
Source:	Moderator (AT&T)
Title:		FL summary #2 on ISAC deployment scenarios
Document for:	Discussion and Decision
[bookmark: _Hlk88345428]
[bookmark: _Toc131604752][bookmark: _Toc131604798]Introduction
This document provides a summary of the discussion of the ISAC deployment scenarios, which is within the objectives in the Rel-19 newly approved SID on the “Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR” [1] as per the objectives shown below:

	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 summary is prepared based on the contributions submitted to the current meeting ([2-45]).

The discussion will focus on the following aspects: 
1) Priority deployment scenarios 
2) Sensing modes and terminology
3) Evaluation parameters
4) Others and next steps

Please note that in this FL summary, a FL proposal may be designated as (H)(M)(L) to indicate its high, medium or low priority for online or offline discussions in this meeting. Nevertheless, we encourage all interested companies to provide feedback on all FL proposals. The FL may revise the priority of the proposals based on inputs from interested companies during the meeting, if it is deemed necessary.

Contact Information: 

See sub-folder in the inbox for AI 9.7 for list of contact for ISAC topics.

Topic #1: Priority Deployment scenarios

The related proposals are copied below.

	[4] Spreadtrum Communications
	Proposal 1: The sensing targets can be modeled as additional objects distributed within at least one of the scenarios defined in TR 38.901.


	[5] Huawei
	Proposal 1: Take Error: Reference source not found as a starting point for discussing scenarios for different use cases and sensing modes. 
· The table is dimensioned to cover both mono-static and bi-static sensing modes in general. 
· E.g., for TRP mono-static, the UT related parameters within the table are not applied.  


	[6] New H3C
	Proposal 1: The scenario of intruder detection in smart home is the focus of Rel-19 ISAC with high priority.
Proposal 2: The scenario of UAV flight trajectory tracing is the focus of Rel-19 ISAC with high priority.


	[7] [8] Tiami Networks
	In this proposal, we have proposed a few deployment scenarios for ISAC including two indoor and two outdoor deployment configurations where we have provided a list of objects and parameters along with their corresponding numerical values.


	[9] NIST
	The 80 configurations for the human gesture use case (see detail in [2]) , and the 27 configurations for the human walking use case are applicable to “Human indoors and outdoors”[1].   Furthermore, the  24 vehicle configurations are applicable to “Automotive vehicles (at least outdoors)” [1]. Sensing mode for human gesture is monostatic.  Sensing mode for human walking and car sensing is bistatic. We propose to approve this categorization of measurement use cases with the scenarios in the SI [1] and, that the measurement data for the used cases identified above be used for ISAC channel modelling for FR2 (28.5 GHz).


	[11] vivo
	Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found

Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found


	[12] CMCC
	Proposal 1: Prioritization of example objects should be considered in the study item, and the following example objects are preferred:
· UAVs;
· Automotive vehicles and humans for V2X;
· Objects creating hazards on roads.
Proposal 2: For detecting or tracking UAVs, the deployment scenario of UMa should be prioritized. 
· Use UMa-AV deployment scenario in TR 36.777 as a starting point. Further study on parameters including the ISD, carrier frequency, etc.
Proposal 4: For detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads, the deployment scenario of Urban grid and highway should be prioritized. 
· Use deployment scenario in TR 37.885 as a starting point. Further study on parameters including the ISD, carrier frequency, etc.


	[13] CATT
	Proposal 1: Reuse scenarios defined in TR 38.901 for ISAC as much as possible. New scenarios/ configurations/ parameters shall only be introduced if indeed necessary.
Proposal 2: For UAV case, the scenarios of UMi-street canyon, UMa and RMa in TR 38.901 can be considered.
Proposal 4: For humans indoors and outdoors case, the scenarios of Indoor-office, InF, UMi-street canyon and UMa can be considered. 
Proposal 6: For automotive vehicles case, the scenarios of UMi-street canyon, UMa and RMa can be considered.
Proposal 10: For the use case of objects creating hazards on roads/railways,
· ‘High Speed Train’ defined in TR 38.802 is considered as the scenario for railway-related objects.
· ‘Highway for eV2X’ defined in TR 37.885 is considered as the scenario for road/highway-related objects. 
Proposal 11: The following objects are considered for railway and road/highway.
· Railway: Pedestrian, vehicle, animal, bicycle/motorcycle, and any other obstacle that has comparable size and/or speed to the previous objects. 
· Road/highway: All the objects that considered for railway, and also vehicles with abnormal parameters (e.g. size, speed, direction).
Proposal 12: Consider the prioritized scenarios, sensing modes and frequency range for each use case in Table 1.
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	[14] Intel
	Proposal 1: Use existing 3GPP deployment scenarios of Error: Reference source not found as starting point for ISAC deployment scenarios. 
[image: ]
Proposal 2: Prioritize ISAC deployment scenarios according to Error: Reference source not found. 
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	[15] Ericsson
	
Proposal 5	A sensing scenario models only one type of sensing target, either indoor or outdoor.
Proposal 6	Support the following scenarios:
·	All of the sensing transmitters, sensing receivers, and targets are outdoor.
·	All of the sensing transmitters, sensing receivers, and targets are indoor.
·	If outdoor gNBs are the sensing transmitters/receivers, the targets are indoor.
Proposal 7	Both indoor and outdoor UAVs as sensing target are in the scope of Rel-19 ISAC channel modelling SI.
Proposal 8	The pairing between sensing scenario and existing deployment scenarios in TR 38.901, is defined according to Table 1.
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	[16] Xiaomi
	Proposal 1: A limited set of typical deployment scenarios and corresponding sensing modes shall be selected to study.
Proposal 2:   Indoor office, highway and UMa-AV/UMi-AV shall be considered as high priority deployment scenario for ISAC channel model.


	[17] OPPO
	Observation 1: A fairly complete study over five example use cases in SID leads to a need of considering all the indoor scenarios (indoor office, INF) and outdoor scenarios (UMi,UMa,RMa).


	[18] Sharp
	Proposal 1: UAVs, Automotive vehicles, and Objects creating hazards on roads/railways should focus on UMi, UMa and RMa deployments.

Proposal 2: Humans, Automotive guided vehicles should focus on InH and InF deployments.

Proposal 9: On further down selection – Automotive vehicles (UMi, UMa and RMa), Automotive guided vehicles (InF) and Human indoors (InH) are of highest priority.


	[19] Nokia
	Proposal 8:	Adopt at least the models proposed in Error: Reference source not found for study in 3GPP ISAC study.
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	[20] NTPU
	Proposal 1: Elevating UAV Detection as a Priority

	[21] China Telecom
	Proposal 1: The study on detection and tracking of UAV is with the highest priority. Three types of deployment scenarios including UMi-AV, UMa-AV and RMa-AV defined in TR 36.777 can be referred as the starting point. 
Proposal 3: At least the combination of UAV deployment scenario, TRP monostatic mode should be prioritized in ISAC channel modelling.   


	[23] Samsung
	Proposal 1	Considering all 5 scenarios in TR38.901 as starting point for ISAC channel model study.
Proposal 2	TR36.777 and TR37.885 can be considered for the use cases involving UAVs and automotive vehicles, respectively, with taking into account the factors that require adjustment.
Proposal 3	Study whether sensing-specific deployment scenario such as new BS deployment or multiple sub-scenarios is needed


	[24] CICTCI
	Observation 1: For the use cases corresponding to the example objects listed in the SID, the sensing transmitter or receiver can be BS or UE. 
Proposal 1: To minimize to complexity of deployment scenario designs, the following use cases can be prioritized in Rel-19 ISAC.
· Sensing for UAV intrusion detection, with BS as the sensing transmitter or receiver
· Intruder detection in surrounding of smart home, with BS or UE-type RSU as the sensing transmitter or receiver
· Sensing assisted automotive manoeuvring and navigation, with BS or UE-type RSU as the sensing transmitter or receiver
· Vehicle sensing for ADAS, with BS or UE as the sensing transmitter or receiver
· AGV detection and tracking in factories, with BS (or UE, optionally) as the sensing transmitter or receiver
· Pedestrian/animal intrusion detection on a highway, with BS or UE-type RSU as the sensing transmitter or receiver


	[27] Sony
	Proposal 1: Use the existing NR deployment scenario as the starting point and identify the deployment scenario to evaluate different type of use-cases.
Proposal 2: Consider the following mapping of object target and existing deployment scenario as the starting point:
–	Dense urban, urban macro, and/or rural scenarios with added UAV for UAV deployment scenario. 
–	Urban grid scenario for connected car scenario for Automotive vehicles deployment scenario. 
–	Indoor factory and/or indoor hotspot scenarios for AGV deployment scenario. 
Proposal 3: Introduce sensing target(s) parameters, such as RCS, velocity, and its distribution in a selected deployment scenario. Other parameters may be required and for further study.
Proposal 4: Reuse the UE and gNB hardware assumptions as in the existing NR deployment scenario.
Proposal 5: UAV (as the sensing target) parameters such as RCS, speed/velocity, and UAV distribution should be considered in the deployment scenario.
Proposal 6: Vehicles (motor/non-motor, and as the target object) parameters such as RCS, speed/velocity, and the vehicles distribution should be considered in the deployment scenario.
Proposal 7: AGV (as the sensing target) parameters such as speed/velocity, RCS, and AGV distribution should be considered in the deployment scenario.

	[28] EURECOM
	Proposal 2: The applications with ISAC operation are deployed in both indoor and outdoor areas.


	[31] Ruijie Network Co. Ltd
	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.

	[33] Panasonic
	Proposal 1	For each of the targets of interest, consider the following deployment scenarios in to be studied:
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	[34] Apple
	P1: RAN1 to identify specific use cases for each of the target types to assist defining the deployment scenarios and corresponding deployment parameters.

P2: If scenarios are to be prioritized, ensure that indoor/outdoor scenarios that can be found in TR 38.901 are included.

	[35] Interdigital
	Observation 1: The sensing use cases can be aligned with the defined scenarios from TR 38.901 and TR 37.885 with modifications specific to sensing. This allows (e.g., partial) reuse of well-studied and validated deployment parameters for ISAC channel model.
Proposal 1: Consider the sensing targets mentioned in the SID (namely UAVs, humans, automotive vehicles, automated guided vehicles and the hazard objects on roads/railways) in the use cases for defining the deployment scenarios for the ISAC channel model.
Proposal 2: Prioritize the outdoor urban scenarios (e.g., UMi and UMa) for UAVs, indoor home scenario (e.g., InH) for humans and outdoor urban scenarios (e.g., urban grid) for automotive use cases.

	[36] ZTE
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	[37] ITL
	Proposal 1: The following scenarios for ISAC deployment in the 5G NR network are mainly focused on Rel-19 ISAC from a RAN1 perspective:
-	Intruder detection in smart home
-	UAV tracking/detection
-	Sensing Assisted Automotive Maneuvering and Navigation

	[38] Lenovo
	Proposal 1: For the UAV use cases, the deployment scenarios for an aerial UE defined in TR 36.777 can be selected as a starting point, e.g., UMa-AV, RMa-AV, where the related parameters of such aerial UE can be considered for a UAV as a sensing target.
Proposal 2: For the human indoor use cases, the deployment scenario for an Indoor Office evaluation with parameters defined in Table 6.1.1-3 of TR 38.855 based on the channel modeling details of TR 38.901 can be assumed as a starting point.
Proposal 3: For the human outdoor use cases, the deployment scenario for UMi street canyon evaluation with parameters defined in Table 6.1.1-4 of TR 38.855 based on the channel modeling details of TR 38.901 can be assumed as a starting point.
Proposal 4: For the automotive vehicles use cases, the deployment scenarios for the evaluation on V2X defined in TR 37.885 can be selected as a starting point.
Proposal 5: For the AGV use cases, the deployment scenarios for an indoor factory evaluation with the parameters defined in Table 6.1-1 of TR 38.857, based on the channel modeling details of TR 38.901 can be selected as a starting point.
Proposal 6: For the use cases of objects creating hazards on roads/railways, the deployment scenarios of highway for the evaluation on V2X defined in TR 37.885 can be selected as a starting point.
Proposal 7: Select the deployment scenarios that have been used for the evaluations with RAT-dependent techniques as the starting point, which can be enhanced with the potential new sensing-related parameters as summarized in the table below.
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	[39] IIT Kanpur
	Proposal 1:  Prioritize use of existing deployment scenarios as mentioned for 5G NR in TR 38.913

	[40] Continental Automotive
	
Proposal 2: For the different sensing targets, consider the prioritization in terms of deployment types and sensing modes shown in Table 1. 
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	[41] AT&T, FirstNet
	Proposal 1: RAN1 considers outdoor deployment scenarios use cases as a high priority for object detection and tracking 


	[43] MediaTek
	Observation 1: The four deployment scenarios have been defined in TR 38.901.
Proposal 1: The TR 38.901 deployment scenario can be referred as a starting point for ISAC use case deployment scenario.



Moderator Discussion:

There are divergent views among the various contributions on deployment scenarios and prioritization of deployment scenarios. However, most companies do prefer some level of prioritization in particular per use case scenario. Additionally, most companies have captured that we should leverage the existing scenarios defined in, e.g., 38.901, 37.855, TR 36.777 as a starting point. Note that a wide range of use cases are discussed in the contributions reflecting the use cases prioritized in the ISAC SID and that should be reflected in RAN1 agreements as well.

It should also be noted that without any prioritization, there will be challenges in having any additional ISAC study, evaluation and/or validation of the ISAC channel modelling in the Rel-19 timeframe, in particular for the RAN plenary checkpoint (determining additional SID scope) in Sept 2024.



Moderator Tentative Plan

Based on the wide-ranging and divergent contributions at this very early stage for this SID, RAN1 should take into account the following tentative plan relative to the deployment scenarios:
1. RAN1 should come to a common understanding for high level principles for deployment scenarios in the 1st meeting, including, but not limited to, 
a. (de)prioritization of the following: use cases, deployment scenarios, sensing modes, and other parameters such as frequency bands of interest 
i. Also if no prioritization is to occur
b. agree/confirm definitions/terminology for e.g., sensing modes, targets, etc.
2. Following step one, agree additional evaluation parameters and principles, as well as the modifications necessary to model target(s). - FFS
3. Include any additional (other) agreements as time permits, e.g., target related parameters, KPIs – FFS 
4. Goal is for completion of detailed of deployment scenarios at RAN1#117.


Proposal 3-1 (FL1)


Proposal 3-1: For progressing ISAC deployment scenarios/channel modelling, all of the following use cases/targets will be addressed as part of the SI without any explicit prioritization: 
1. UAVs
2. Humans indoors and outdoors 
3. Automotive vehicles (at least outdoors)
4. Automated guided vehicles (e.g. in indoor factories)
5. Objects creating hazards on roads/railways (excluding target(s) already covered above, e.g., pedestrians, vehicles, etc.)
NOTE: (De)prioritization of certain deployment scenarios addressing a subset of the above use cases is not precluded in the future dependent upon RAN1 progress.


Companies can provide comments/inputs in the following table:

	Company
	Comment

	CMCC
	Among the 5 use cases in proposal 3-1, the following example objects are preferred from our perspective:
• UAVs;
• Automotive vehicles and humans for V2X;
• Objects creating hazards on roads.
Based on our initial investigations from industries, there are some urgent requirements on enabling radio sensing functionality in UAV and V2X scenarios. 
Firstly, effective and seamless surveillance and regulation of UAV operation based on 5G cellular networks have become emerging needs from civil aviation authority and local governments.
Secondly, network facilitated NR based sensing for automotive vehicles detection and tracking is needed to help expand the sensing range and processing capability, solve the sensing problems of the on-board sensors in harsh environments and in blocking blind areas.
Thirdly, Sensing of human in V2X scenario can be prioritised, especially for the case that pedestrian suddenly rushing to the road from the invisible place.
Lastly, the network facilitated NR based sensing can be used to sense the pedestrian/animal intrusion detection in highway with wide area and seamless coverage.

	ZTE
	Generally OK with one thing to clarify: 
For case 5 “objects creating hazards on roads/railways”, the sensing objects should be clearly specified, for example, the objects can be a human (e.g., a child) rushing into the highway. If human on roads/railways (i.e., human outdoor) is already covered by case 5, then case 2 should focus on human indoor only.

	LGE
	Support. Those are already discussed and determined at RAN plenary meeting. We don’t need to iterate the same discussion in RAN1 meeting.

	vivo
	First of all, we believe that the deployment scenario should be independent of use cases and sensing modes. The channel modelling should be unified for any use case and sensing mode. The use cases selected are only for the validation of channel modelling, other than the channel modelling. In consideration of the factors of limited TUs and potential experiment capability and workload, thus, RAN1 prioritizes use cases/targets on 2), 1), and 4).

	CICTCI
	We generally agree the direction proposed by FL that making down selection on the 5 sensing targets will be difficult at current stage because of the different priorities of different companies. But it should be firstly discussed that whether all or part of the use cases related to each sensing target should be evaluated, which will cause some effect on deployment scenarios designs. From our perspective, one or two typical use cases can be selected per sensing target to limit the workload.

	InterDigital
	Support

	Panasonic
	Support

	Sharp
	Support. However, for use case 5 we need to classify the “objects”. Some of the “objects” might already be a part of use case 1-4 and thus there is no addition need to support use case 5. Explicitly defining “objects” for use case 5 is important. Use case 5 can be de-prioritized as it might have overlap with other use cases. 

	China Telecom
	Share the similar view as vivo, we think some prioritization is needed considering the limited TUs. From our perspective, we think at least “UAVs” case is with high priority, considering the accelerating of “low altitude economy” recent years.

	CATT
	We are supportive in general. The discussion on deployment scenarios can take all use cases (sensing targets) into consideration at first. (De)prioritization is possible in the future depending on the progress. 

	MTK
	We are generally ok with the proposal since these exampled use cases have been explicitly captured in approved SID. For the use case 1, it is better to clarify the UAV is outdoor scenario case since the other cases have reflected indoor/outdoor clearly.

	Ericsson
	Agree with the proposal.

No prioritization is mentioned in the SI. Our concern on prioritization is that a channel model agreed for some priority use case may not be workable for other use cases. Either a rework on the previous channel model is needed, or different channel models are developed for different use cases. Both should be avoided.

	Xiaomi
	We can accept the proposal if this is the majority view. We also think the 5th target “Objects creating hazards on roads/railways” needs to be clarified, and if possible, it can be combined with other targets/use cases, e.g. humans. 

	Toyota ITC
	Support

	Spreadtrum
	Support since the use cases have been discussed and written in SID. For use case 5, we also suggest to have a clear definition on the potential sensing target.

	AT&T
	We agree with the direction of the proposal, but even if we consider all use cases as proposed, we still need to agree on the deployment scenarios for the chosen use cases and the corresponding frequencies of interest. This will be important to develop a common framework of the channel modelling among all considered sensing targets and sensing scenarios

	Huawei, HiSilicon
	In our view, we’d like to prioritize UAV and vehicle cases. However, I do understand companies may have different views. If the discussion ends up to no prioritization, we’d like to drop this proposal for saving time. 

	SONY
	Support. However, we can potentially define the prioritization at latter stage.

	Qualcomm
	We support to not attempt to do an explicit prioritization (support FL proposal). 

	OPPO
	Support

	Nokia
	Support the proposal, but agree with ZTE that case 5 may require some further clarification on scope.

	CEWiT
	Support the proposal. We do agree that “Objects creating hazards on roads/railways” is ambiguous and what we consider it is as “undesired object on the roads/railways”. Modified wording is fine with us. 

	Apple
	Support the FL’s proposal

	Samsung
	For case 5, it needs to be clarified which target is considered

	New H3C
	Support in general and similar view on case 5 with other company

	Continental Automotive
	Suppporth



Proposal 3-2 (FL1)


Proposal 3-2: As a starting point for the UAV use cases, reuse and prioritize the deployment scenarios for an aerial UE defined in TR 36.777, e.g., UMa-AV, RMa-Avand TR 38.901.  
· FFS modifications as needed for UAV sensing target characteristics, and sensing background/environmentmodelling the path between sensing transmitter and sensing receiver

Companies can provide comments/inputs in the following table:

	Company
	Comment

	CMCC
	For detecting or tracking UAVs, the deployment scenario of UMa should be prioritized.
Additionally, for detecting or tracking UAVs, using sub-6 GHz network can provide much larger sensing coverage due to the low pathloss when compared to higher frequency bands. A larger ISD can be considered for the deployment scenario of UAV.

	ZTE
	Support to use deployment scenarios defined in TR 36.777 as a starting point, on top of that, we think RMa scenarios should be the first priority deployment scenario considering the needs of long-distance sensing.

	LGE
	We prefer to start with all the existing evaluation scenarios for AV. That is, UMi-AV, UMa-AV, RMa-AV.

	vivo
	Agree.

	CICTCI
	Agree

	InterDigital
	Support

	Panasonic
	We support UMa, RMa. But prefer to reuse deployment scenarios in 38.901. The objective is not to communicate with a UAV, but to detect a UAV in a certain environment. 

	Sharp
	UMa to be prioritized using FR1 bands. TR 36.777 can be used as starting point. 

	China Telecom
	Generally Support. However, from our understanding, three types of deployment scenarios including UMi-AV, UMa-AV and RMa-AV defined in TR 36.777. Is there some consideration to not involved the UMi-AV? Although we know it is just an e.g.

	CATT
	OK. 
BTW, we think the difference between UMa, UMi and RMa in TR 38.901 and UMa-AV, UMi-AV, RMa-AV in TR 36.777 is small. Perhaps one notable difference is that TR 36.777 may not consider FR2 related frequency band.

	Ericsson
	In general, we think we think deployment scenarios in TR 38.901 can be used as a starting point. Scenarios in TR 36.777 may be too restrictive for UAV sensing use case. 

For example, we think indoor UAVs are a use case as important as outdoor UAVs, which are commonly used warehouses and factories and map the deployment scenario of Indoor Factory in TR 38.901.

Our preference is as follows.
	Use cases
	Compatible deployment scenarios from Section 7.2 in TR38.901

	Outdoor UAV
	UMa, RMa, UMi 

	Indoor UAV
	Indoor Factory



Regarding the sub-bullet, how to model the direct path between sensing transmitter and sensing receiver TRP-TRP bistatic, TRP monostatic, UE monostatic, and UE-UE bistatic sensing modes is to be studied, which is not available in TR 38.901.


	Xiaomi
	To reduce the number of deployment scenarios for parameters determination, validation and calibration, selecting one from the three scenarios, e.g., UMa-AV or UMi-AV or RMa-AV, may be enough at first stage. UMa-AV may be a good compromise among the three deployment scenarios.

	Spreadtrum
	Support. We prefer UAV in UMa, UMi, and also RMa scenarios.

	AT&T
	Ok with this proposal 

	Huawei, HiSilicon
	‘UMA-AV, RMa-AV’ as example is made in the proposal, so we wonder what is ‘deprioritized’ by this proposal. In our views, the difference among UMi, Uma, Rma lies the ISD, BS height, such difference is tolerable for simulation. It can be up to company to evaluate the interested scenario. 
 In addition, what’s ‘characteristics’ exactly meaning in the discussion of ‘scenarios’. 
Moreover, we think what’s additionally needed include the minimum distance between BS and UAV

	SONY
	Support

	Qualcomm
	We are generally supportive with one comment:
In the examples, we want to keep Umi-AV (or remove all the examples)

	OPPO
	It seems to say that, for UAV case, the TRP-based mono-static/bi-static modes are prioritized, since the reused deployment from 36.777 only contains gNB (mapping to TRP) and aerial UE (mapping to target). This also echoes Proposal 4-1. In our view, prioritizing TRP-based modes over other modes (like TRP-UE bi-static) would make UAV sensing very limited, especially when TRP are fix-located and sensing turns out to be sensitive to geometry with TRP locations, and/or not every gNB/TRP can work in duplex mode to receive the sensing signal when the neighouring gNB/TRP in a synchronized network transmits the sensing signal.  

So our preference to move forward with this proposal is to remove “and prioritize” in the main sentence. This question is applicable to all Proposal 3-2 to 

	Apple
	OK with the proposal

	Samsung
	The reusing or prioritization for the deployment scenario is fine but the further checking for parameters and modelling is needed.

	New H3C
	OK

	Continental Automotive
	Support, agreed with Huawei, at least minimum distance between UAV and BS is needed. 



Proposal 3-3 (FL1)


Proposal 3-3: As a starting point for the human indoor use cases, reuse and prioritize the deployment scenario for an Indoor Office evaluation defined in TR 38.855 based on the channel modelling details of TR 38.901. As a starting point for the human outdoor use cases, reuse and prioritize the deployment scenario for UMi street canyon evaluation defined in TR 38.855 based on the channel modelling details of TR 38.901.  
· FFS modifications as needed for human sensing target characteristics, and sensing background/environment


Companies can provide comments/inputs in the following table:

	Company
	Comment

	ZTE
	For human indoor:
Basically, we prefer to support limited deployment scenarios for all sensing targets, indoor factory scenario can be used for both human indoor use case and AGV use case.
For human outdoor:
As we commented in FL Proposal 3-1, if case 5 already include human outdoor, then maybe simplification here can be made.

	LGE
	We prefer to start with all the existing evaluation scenarios. For the indoor use cases, we can reuse indoor office and indoor factory scenario defined in TR38.901. For the outdoor use cases, we can reuse UMa, UMi, RMa defined in TR38.901, and urban grid and highway for V2X defined in TR37.885.

	vivo
	Basically, we are fine with the proposal with the comment as follows. Considering the use case of smart home, the room size should not be too big. As discussed in TR 38.808, the small room defined as the scenario of indoor-B can be constructed with an area of 20m×20m, where TRP is equipped at ceiling, UEs are deployed in the room and the sensing target of human is deployed in the room, moving around. Therefore, for the deployment scenario for indoor, RAN1 should take into account use case with both large room size (120m×50m) and small room sizes (20m×20m defined in TR 38.808).
Regarding the deployment scenario in the proposal, there is no necessity to refer to TR 38.855. It is the same as in 38.901, except that there are additional configurations related to the antennas of FR1 and FR2. The antenna configuration has nothing to do with channel modelling, and thus, the deployment scenario and channel modelling of indoor office and UMi can directly use 38.901 as a reference.

	CICTCI
	Regarding human indoor and human outdoor, it is preferred to select one of them to reduce the workload and human outdoor is our preference.
Compared with UMi scenario, we think urban grid in TR 37.885 is a more suitable scenario where the pedestrians are dropped along the sidewalk, such as for the use case of intruder detection in surrounding of smart home, the blocks defined in TR 37.885 can be treated as the smart home and the pedestrian (may need to configure a lower density) can be treated as the “intruder”.

	InterDigital
	Support

	Panasonic
	can reuse scenarios defined in TR38.901

	Sharp
	Support. InH for Human indoor is priority and UMi for Human outdoor is priority. 

	CATT
	OK in general.
Indoor: OK to go with indoor-office, but this scenario is already defined in TR 38.901 too. Do we really need to consult TR 38.855?
Outdoor: OK to go with UMi. Fine to consider either UMa or UMi.

		MTK
	Prefer directly using the TR 38.901 indoor/outdoor deployment scenario as a starting point.



	

	Ericsson
	We think UMa scenario is an important scenario for both the two use cases, human indoors and human outdoors. O2I sensing link is an important part for the use cases of indoor sensing targets, which can be based on O2I communication model defined in TR 38.901. Moreover, TR 38.855 also includes UMa scenario with 50% indoor UEs and 50% outdoor UEs.

In general, we think deployment scenarios in TR 38.901 can be used as a starting point. Our preference is as follows.

	Use cases
	Compatible deployment scenarios from Section 7.2 in TR38.901

	Outdoor humans
	UMa, UMi, RMa

	Indoor humans
	UMa, UMi, Indoor Office, Indoor Factory



Same comment to the sub-bullet as mentioned in the previous proposal.

	Xiaomi
	From our perspective, human indoor and outdoor use cases are more related to smart home use cases, and thus human indoor shall be prioritized. Therefore, we support to consider indoor office scenarios defined in TR 38.901 as the starting point for human indoor use cases. We are open to consider UMi as the deployment scenario for human outdoor use cases.  

	Spreadtrum
	We think the scenarios defined in TR 38.901 can be reused, and the UE distribution can be considered as the distribution of humans.

	AT&T
	Ok with this proposal. Agree to reuse TR38.901 without the need to go to TR 38.855

	Qualcomm
	For human indoor, we would like to keep both Indoor Office and Indoor factory. This is a starting point discussion, and depending on progress further changes may be done, but for now, we think both cases will be very useful for human indoor sensing. 

	OPPO
	If the SI output is still TR 38.901, which seems the case at present, we wonder whether the proposal 3-3 would bring scenario parameters from 38.855 into 38.901 if there is anything about scenario to be different between the two TRs . Because 38.901 focuses on channel modeling, any scenario difference that does not lead to difference in channel modeling should be avoided to be stated in 38.901. Further, if 38.901 ends up with an indoor office scenario (as in current 38.901) for communication evaluation and another different indoor office scenario (as what Proposal 3-3 brings into) for sensing, it is not clear how to mix them in a “Joint” evaluation, given the SI is for Joint-SAC as it is called.
So we think it is sufficient to take indoor office scenario in 38.901 as the starting point for indoor human detection and to leave 38.855 aside. 

	Nokia
	Similar view InF can be included and are open to inclusion of other outdoor scenarios for as well

	Apple
	Okay with the proposal

	Samsung
	Support of revised proposal. 
It is difficult to find difference between technical reports from the deployment scenario perspective, at least. We think that TR 38.901 is sufficient.

	New H3C
	OK

	Continental Automotive
	Support. 



Proposal 3-4 (FL1)


Proposal 3-4: As a starting point for the automotive vehicles use cases, reuse and prioritize the deployment scenarios for the evaluation on V2X defined in TR 37.885.  
· FFS modifications as needed for automotive vehicle sensing target characteristics, and sensing background/environment


Companies can provide comments/inputs in the following table:

	Company
	Comment

	CMCC
	For detecting or tracking of automotive vehicles and humans in V2X scenario, the deployment scenario of urban grid and highway should be prioritized. 

	ZTE
	V2X scenario in TR 37.885 include highway and urban grid. In ZTE’s view, Highway scenario should be at least included considering the strong need of public safety, high probability of LOS channel conditions and the feasibility of wireless sensing.

	LGE
	Support

	vivo
	In consideration of the factors of limited TUs and potential experiment capability and workload, this use case should be deprioritized.

	CICTCI
	Support. And highway scenario is preferred.

	InterDigital
	Support

	Panasonic
	Support

	Sharp
	Support

	CATT
	OK. Specifically, in TR 37.855, we think ‘Urban grid’ can be focused in this use case, while ‘Highway’ is focused in use case of Objects creating hazards on roads/railways

	MTK
	Ok

	Ericsson
	Channel models defined in TR 37.885 are mainly for sidelink. E.g., in urban grid scenario, vehicle speed is in the range from 15kmh to 60kmh. We are not sure if such fast moving UEs are suitable as sensing transmitters/receivers.

In general, we think deployment scenarios in TR 38.901 can be used as a starting point. Our preference is as follows.

	Use cases
	Compatible deployment scenarios from Section 7.2 in TR38.901

	Automotive vehicles
	UMa, UMi, RMa





	Xiaomi
	To reduce the number of deployment scenarios for parameters determination, validation and calibration, selecting a single deployment scenario between urban grid and highway may be sufficient. Considering that highway scenario has less complexity and higher vehicle velocity, highway scenario can be prioritized.

	Toyota ITC
	Support. Both urban grid and highway in TR 37.885 should be considered.

	Spreadtrum
	OK

	Huawei, HiSilicon
	For vehicle use case, the cell layout from TR37.885 can be referenced. The METIS section 4.2.1 can also be as a reference for geometry map. In addition, the environment target related parameters can also be added into the scenario discussion.

	SONY
	We have a similar view as Ericsson. In principle, we can consider both TRs and select the relevant assumptions / parameters for ISAC.

	Qualcomm
	Support

	OPPO
	Support

	Nokia
	Support, but also believe that scenarios covering UMa, and RMa could be relevant to modelling UE tracking in suburban environments.

	CEWiT
	Support.

	Apple
	Support

	Samsung
	The reusing or prioritization for the deployment scenario is fine but the further checking for parameters and modelling is needed.

	New H3C
	OK

	Continental Automotive
	Support. TR 37.885 as starting point. At least, urban scenarios (intersections) and highways.



Proposal 3-5 (FL1)


Proposal 3-5: As a starting point for the Automated Guided Vehicles (AGV) use cases, reuse and prioritize the deployment scenarios for an indoor factory evaluation with the parameters defined in TR 38.857, based on the channel modelling details of TR 38.901.  
· FFS modifications as needed for AGV sensing target characteristics, and sensing background/environment


Companies can provide comments/inputs in the following table:

	Company
	Comment

	ZTE
	OK

	LGE
	We support FL proposal for the indoor use cases for AGV. We think that we can also study the use case where AGV is operating in outdoor such as the port area. In this case, we can start with UMi defined in TR38.901, and develop a new evaluation scenario for V2X.

	vivo
	Support.

	CICTCI
	Support.

	InterDigital
	Support

	Sharp
	Support. AGV for InF is high priority for Industry 4.0.

	CATT
	Support. One minor comment similar to before: indoor factory is already defined in TR 38.901 too. Do we really need to consult TR 38.857?

	MTK
	Prefer directly using the TR 38.901 indoor factory deployment scenario as a starting point.

	Ericsson
	Channel models defined in TR 38.857 aim to support advanced positioning techniques for higher accuracy (horizontal and vertical) than those studied in TR 38.855. These requirements are different from sensing performance requirements defined in TS 22.137. Therefore, we think deployment scenarios in TR 38.901 can be used as a starting point. Our preference is as follows.

	Use cases
	Compatible deployment scenarios from Section 7.2 in TR38.901

	AGVs
	Indoor Factory




	Spreadtrum
	We think the indoor factory scenario defined in TR 38.901 can be reused.

	Sony
	Support. In principle, we can use both TR 38.857 and TR 38.901. TR 38.857 is the most recent one.

	Qualcomm
	Support

	OPPO
	Same comment as for Proposal 3-3. We would like to see what impacts this proposal would bring to 38.901. 

	Nokia
	Support. Ok to include UMi as well.

	CEWiT
	Support

	Apple
	Support

	Samsung
	Same comments with CATT. InF scenarios are already defined in TR 38.901. 

	New H3C
	OK



Proposal 3-6 (FL1)


Proposal 3-6: As a starting point for the use cases of objects creating hazards on roads/railways, reuse and prioritize the deployment scenarios of urban grid and highway for the evaluation on V2X defined in TR 37.885, and reuse UMa, UMi, RMa defined in TR38.901. 
· FFS modifications as needed for hazards on roads/railways and associated sensing target characteristics, including distinguishing from background/environment
 

Companies can provide comments/inputs in the following table:

	Company
	Comment

	CMCC
	Based on the initial tests of V2X scenario at sub-6 GHz and above 6 GHz, we found that the interference caused by clutter and jamming from strong reflective surfaces and from inter-target cases is serious in urban city. Sensing in urban city has several challenges on satisfying the sub-meter accuracy of positioning, 5% missed detection and 5% false alarm requirements. However, the interference of clutter and jamming at highway is weak, the scenario of V2X at highway can be prioritized at the first stage. Additionally, we have received demands from the highway management department that the major accidents caused by pedestrians or animals crossing highways occur frequently. Currently, the highway supervision systems are mainly based on traditional sensors (e.g. cameras) equipped in the roadside infrastructure, but it only has partial coverage along the roadside. The network facilitated NR based sensing can be used to sense the pedestrian/animal intrusion detection with wide area and seamless coverage. In TR 22.837, the assumption of size and typical velocity of traffic participant is described in the Table below, which can be used as a starting point.
	
	Size
(Length x Width x Height)
	[bookmark: _MCCTEMPBM_CRPT81540021___4]Typical velocity

	Pedestrian
[bookmark: _MCCTEMPBM_CRPT81540022___4](Adult)
	0.5m x 0.5m x 1.75m
	[bookmark: _MCCTEMPBM_CRPT81540023___4]5km/h

	Animal
[bookmark: _MCCTEMPBM_CRPT81540024___4](Sheep/deer)
	1.5m x 0.5m x 1 m
	[bookmark: _MCCTEMPBM_CRPT81540025___4]5km/h

	[bookmark: _MCCTEMPBM_CRPT81540026___4]Vehicle
	4m x 1.75m x 1.5m
	[bookmark: _MCCTEMPBM_CRPT81540027___4]60km/h - 120km/h




	ZTE
	Support

	LGE
	We prefer to start with all the existing evaluation scenarios. We can reuse UMa, UMi, RMa defined in TR38.901, and urban grid and highway for V2X defined in TR37.885.

	vivo
	In consideration of the factors of limited TUs and potential experiment capability and workload, this use case should be deprioritized.

	CICTCI
	Support.

	Sharp
	Support. The definition of “objects” is crucial to characterize the exact deployment scenario. This use case can be deprioritized as it can have overlap with other use cases. Defining “Objects” is like adding new use cases.

	China Telecom
	Share the similar view that the “objects” needs further clarification. 

	CATT
	Support using highway of TR 37.855 for this use case. 
But if we only consider highway, the ‘railway’ part in this use case seems dropped. We suggest to reuse ‘high speed train’ in TR 38.802/TR 38.913 for ‘railway’ part.

	Ericsson
	It needs some study on the types of hazardous objects as sensing targets. They may not be vehicles. In this sentence, we are not sure if channel models defined in V2X TR can be reused for the sensing use case of objects creating hazards on roads/railways.

In general, we think deployment scenarios in TR 38.901 can be used as a starting point. Our preference is as follows.

	Use cases
	Compatible deployment scenarios from Section 7.2 in TR38.901

	Objects creating hazards on roads
	UMa, RMa

	Objects creating hazards on railways
	UMa, RMa





	Xiaomi
	Fine to accept the proposal.

	Toyota ITC
	Both urban grid and highway in TR 37.885 should be considered.

	Spreadtrum
	As commented for proposal 3-1, we suggest to have a clear definition on the potential sensing target.

	Qualcomm
	With regards to roads, the above proposal seems a good starting point.

	OPPO
	Ok with the proposal 3-6. 

	Nokia
	In our view, clarification on target types and use cases may need to be clarified before the scenario is clear. Prefer not to down-select at this time.

	New H3C
	OK

	Continental automotive
	Support.



Topic #2: Sensing Modes/terminology

The related proposals are copied below.

	[4] Spreadtrum Communications
	Proposal 2: For channel modeling for ISAC, each deployment scenario can be defined supporting all six sensing modes.


	[5] Huawei
	Proposal 1: Take Error: Reference source not found as a starting point for discussing scenarios for different use cases and sensing modes. 
· The table is dimensioned to cover both mono-static and bi-static sensing modes in general. 
· E.g., for TRP mono-static, the UT related parameters within the table are not applied.  


	[9] NIST
	The 80 configurations for the human gesture use case (see detail in [2]) , and the 27 configurations for the human walking use case are applicable to “Human indoors and outdoors”[1].   Furthermore, the  24 vehicle configurations are applicable to “Automotive vehicles (at least outdoors)” [1]. Sensing mode for human gesture is monostatic.  Sensing mode for human walking and car sensing is bistatic. We propose to approve this categorization of measurement use cases with the scenarios in the SI [1] and, that the measurement data for the used cases identified above be used for ISAC channel modelling for FR2 (28.5 GHz).


	[11] vivo
	Error: Reference source not foundError: Reference source not found

Error: Reference source not foundError: Reference source not found


	[12] CMCC
	Proposal 7: Both mono-static and bi-static modes can be considered for ISAC channel modeling.


	[13] CATT
	Proposal 12: Consider the prioritized scenarios, sensing modes and frequency range for each use case in Table 1.
[image: ]


	[15] Ericsson
	Proposal 3	For TRP-UE bistatic and UE-TRP bistatic sensing modes, the direct propagation path between sensing transmitter and sensing receiver can be referred to the existing gNB-UE communication channel model.
Proposal 4	For TRP-TRP bistatic, TRP monostatic, UE monostatic, and UE-UE bistatic sensing modes, the direct propagation path between sensing transmitter and sensing receiver is not defined in TR 38.901 and needs to be studied.

	[16] Xiaomi
	Proposal 1: A limited set of typical deployment scenarios and corresponding sensing modes shall be selected to study.


	[17] OPPO
	Proposal 1: Besides mono-static sensing and bi-static sensing, multi-static sensing mode is also supported in Rel-19 ISAC channel modeling.
· Support of multi-static mode is mostly implemented in the support of bi-static mode.         


	[18] Sharp
	
Proposal 4: Narrowing down on the type of sensing mode and frequency bands of interest can expedite the process for target characterization, modeling, and verification of ISAC channel model.

Proposal 5: We may further prioritize and narrow down the gNB-gNB and gNB-UE based sensing modes for ISAC channel modeling and verification and deprioritize UE based bi-static based sensing modes.

Proposal 6: Monostatic sensing (gNB based and UE based) can be deprioritized.


	[19] Nokia
	Proposal 1:	Define the term sensing signal as a reference signal or synchronization signal (e.g., UE or gNB) which is transmitted or received as part of an ISAC sensing operation.
Proposal 2:	Define an ISAC sounder as a RAN entity (e.g., UE or gNB) which transmits a sensing signal to be measured for an ISAC sensing operation.
Proposal 3:	Define an ISAC sensor as a RAN entity (e.g., UE or TRP) which receives a sensing signal to be measured for an ISAC sensing operation.
Proposal 4:	Define a monostatic sensing operation as an ISAC sensing operation in which a single RAN entity (e.g., UE or TRP) acts as the sole ISAC sounder and sole ISAC sensor.
Proposal 5:	Define a bistatic sensing operation as an ISAC sensing operation in which a single RAN entity (e.g., UE or TRP) acts as the sole ISAC sounder while a different RAN entity acts as the sole ISAC sensor. 
Proposal 6:	Define a target as an entity, RAN or non-RAN, which is illuminated by an ISAC sounder with a sensing signal for the purpose of being measured by an ISAC sensor during an ISAC sensing operation.
Proposal 7:	Define a multi-static sensing operation as an ISAC sensing operation in which multiple RAN entities (e.g., UE or TRP) act as either ISAC sounder or sensor.
Proposal 9:	Define new monostatic channels for sensing modes a. and c. and cross-link channels between proximate TRPs and UEs for sensing modes b. and d. and define calibration scenarios for all new sensing modes.


	[20] NTPU
	Proposal 2: Primacy of TRP Monostatic Channel Modeling

	[21] China Telecom
	Proposal 2: Study TRP-based sensing mode with high priority, including both TRP monostatic and TRP-TRP bistatic sensing mode. 
Proposal 3: At least the combination of UAV deployment scenario, TRP monostatic mode should be prioritized in ISAC channel modelling.   


	[23] Samsung
	Proposal 4	RAN1 reuses/refers to the sensing related terminology as defined in TS22.137 or TR22.837 for the study. 
-	Sensing transmitter (Tx): the entity that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be either a BS or a UE. A sensing transmitter can be located in the same or different entity as the sensing receiver
-	Sensing receiver (Rx): the entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be either a BS or UE. A sensing transmitter can be located in the same or different entity as the sensing transmitter
-	Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target in interest)
-	Environment background/target: background and/or target that no need to be sensed within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target that not in interest)
-	Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same entity
-	Bi-static sensing: sensing transmitter and sensing receiver are located in different entities
-	Sensing signal: signals being transmitted on the 3GPP radio interface that can be used for sensing purpose
-	Forward signal: signals being transmitted on the sensing transmitter to sensing target (arrival : sensing transmitter and departure : sensing target)
-	Echo signal: signals being reflected and/or scattered on the sensing target to sensing receiver (arrival : sensing target and departure : sensing receiver)
Proposal 6	Discuss how to make working scope of channel modeling for 6 sensing modes and whether RAN1 need to focus on specific some of sensing mode 


	[29] CAICT
	Observation1: For each sensing scenario, it usually doesn’t need to use all of six sensing modes.
Proposal1: It is suggested to down select the sensing modes with low priority for each scenario, and thus to simplify the work of validation and calibration of ISAC channel modelling.


	[30] Toyota
	
Proposal 3: RAN1 to define ISAC channel modelling that is flexible enough to support all the six sensing modes from the SID (i.e., TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic).

	[33] Panasonic
	Proposal 2	Consider the following prioritization in sensing modes for each of the target objects of interest:
[image: ]

	[36] ZTE
	[image: ]

	[40] Continental Automotive
	
Proposal 2: For the different sensing targets, consider the prioritization in terms of deployment types and sensing modes shown in Table 1. 



	[41] AT&T, FirstNet
	Proposal 3: RAN1 considers UE-based sensing, both monostatic and bi (multi-) static, with lower priority
Proposal 4: For ISAC channel modelling development, consider both monostatic and bistatic (multi-static) sensing 




Discussion: Based on the contributions for this meeting, there are a wide variety of inputs on the sensing modes, how they should be treated, relative to the use cases/deployment scenarios, and priority. It should be noted that the SID for ISAC channel modelling states the following: 
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). 
  
Additionally, there were quite a few contributions that mention “multi”-static vs. bi-static. There seems to be some need to define these sensing modes/targets and perhaps also define/include multi-static as several companies also expressed support for defining this additional mode.

Proposal 4-1 (FL1)


Proposal 4-1: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes with the following exceptions:
NOTE: Any (de)prioritization based on sensing mode is FFS.
UAV sensing target should deprioritise sensing modes where the UE is either a sensing transmitter or receiver.
· For Human sensing target RAN1 should consider deprioritising sensing modes where there is no TRP/gNB involvement.

Companies can provide comments/inputs in the following table:

	Company
	Comment

	CMCC
	Support

	ZTE
	Support.
For UAV case, more antennas are needed for high angle accuracy estimation and high transmission power for large coverage, therefore, TRP only scenario is more suitable.

	LGE
	We support the main sentence. We don’t support the sub-bullets since all 6 sensing modes are already discussed and determined at RAN plenary meeting. We don’t need to iterate the same discussion in RAN1 meeting.

	vivo
	As we pointed out in the beginning, the deployment scenario should be independent of use cases and sensing modes. The channel modelling should be unified for any use case and sensing mode. Considering the reuses of TR38.901, RAN1 should focus on the sensing mode(s) based on Uu link, as a starting point.
In addition, the 2nd sub-bullet is not that clear to us in terms of its intention. We believe that the down-scope is too large.

	CICTCI
	· For UAV case, we agree that it is not reasonable to take the UE (UAV) as the sensing transmitter or receiver considering that the high speed will affect the sensing accuracy.
· For human case, the RSU (Road side unit) as a UE-type equipment which also has a fixed location similar as gNB can be considered as sensing transmitter or sensing receiver.
Thus, the following update is proposed for Proposal 4-1.

Proposal 4-1: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes with the following exceptions:
· UAV sensing target should deprioritise sensing modes where the UE is either a sensing transmitter or receiver.
· For Human sensing target RAN1 should consider deprioritising sensing modes where there is no TRP/gNB and RSU involvement.

	InterDigital
	Regarding the first bullet about UAV, we are not sure why involvement of UE is deprioritized. For example, the use case in 5.10 in TR 22.837 states that UEs can be involved in sensing. The use case in 5.12 in TR 22.837 also infers involvement of UE in sensing. 

	Sharp
	Supporting all six sensing modes can be very demanding for channel modelling validation. We should ensure that we have sufficient time for channel model validation if we want to support all 6-sensing mode without any prioritization. However, if no company is interested in prioritization we support the above proposal.

	CATT
	Support.
For UAV, it is more typical that only TRP can provide sensing service. The distance between UAV and ground UE is too large so as the pathloss. 
For human, it is about life. We agree that the involvement of TRP should be guaranteed for robust and continuous sensing.

	MTK
	Share the similar view with InterDigital. 
It seems that the proposal is not needed, which sensing mode can be used for each use case from the deployment scenario, it can be up to company’s interest or real implementation.

	Ericsson
	For UAV sensing target, we think gNB-UE bistatic mode needs to be considered. 

The number of UEs is orders of magnitude more than that of gNB. So even though the LOS probability to a UAV is typically lower for a specific UE than a specific gNB, it is very likely that there will be at least as many or possibly more UEs than gNBs with LOS to the UAV. Lastly this sensing mode can work well for indoor UAVs in indoor factory scenario.

	Xiaomi
	Support.

	Spreadtrum
	Support the main bullet at least. We assume there will not be channel modelling discussion at the beginning of 6G system design. So all six sensing modes should be supported.

	Sony
	We have similar view as InterDigital. We would prefer not to have any exceptions at this stage. UE can still be involved in sensing procedure, including in UAV case. For example, PRU (i.e., A UE at a known location) or PRU-like can be utilized.

	Qualcomm
	We agree that we should consider all 6 sensing modes in principle and if we can reach consensus on what to exclude, we could discuss this aspect, but if no consensus is reached, then all are included.
On the 2 cases that are proposed to be excluded above:
· For UAV sensing, another UE (e.g. UAV) could be receiving the reflected signals, or transmitting to sense other UEs.
· For human sensing, we don’t agree deprioritizing the modes without TRP/gNB involvement. We would be excluding main cases in which a UE is picking up reflections (e.g. UE-UE monostatic, UE-UE bi-static, UE being an RSU, etc) which can be very useful for the ecosystem to be studied. 
Based on the above, we don’t think that we currently agree on deprioritizing the above. 

	OPPO
	We disagree with the two sub-bullets. From channel model point of view, there is no difference between TRP and UE. The model only cares about Tx and Rx. The two bullets do not simplify the modeling methodology but put great limitation on the applicability of the model. 

	Nokia
	Support main proposal but think that UE as a sensor could be relevant for UAV tracking in both indoor and outdoor scenarios.  

	CEWiT
	Support new modification.

	Apple
	Support updated proposal. All modes should be supported.

	Samsung
	Support new modification

	New H3C
	OK

	Continental Automotive
	Support. Each sensing mode has advantages for at least certain type of targets. 



Proposal 4-2 (FL1)


Proposal 4-2: For ISAC channel modelling, RAN1 reuses/refers/confirms the sensing related terminology as defined in TS22.137 or TR22.837 for the study as follows: 
1. Sensing transmitter (Tx): the entity that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be either a BS TRP or a UE. A sensing transmitter can be located in the same or different entity as the sensing receiver
2. Sensing receiver (Rx): the entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be either a BS TRP or UE. A sensing transmitter receiver can be located in the same or different entity as the sensing transmitter
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target in interest)
4. Environment background/target: background and/or target that does not need to be sensed within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target that is not of interest)
5. Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same entity
6. Multi/Bi-static sensing: sensing transmitter(s) and sensing receiver(s) are located in different entities
7. Sensing signal: signals being transmitted on the 3GPP radio interface that can be used for sensing purpose

Companies can provide comments/inputs in the following table:

	Company
	Comment

	ZTE
	Generally OK.

	LGE
	We’re fine with the proposal

	vivo
	We are basically fine with the proposal, with the following modifications.
For 2), it should be modified as
Sensing receiver (Rx): the entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be either a BS or UE. A sensing transmitter receiver can be located in the same or different entity as the sensing transmitter.
For 4), if the target is not used for sensing, it should be not defined. Thus, the definition should be modified as
Environment background/target: background and/or target that does not need to be sensed within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target that is not of interest).
In addition, in 1) and 2), BS needs to be changed to TRP in order to have the terminology consistent.

	CICTCI
	We may need to firstly discuss whether/how to support multi-static sensing mode which is not listed in the SID before terminology definition.

	InterDigital
	Support

	Sharp
	Support. Typo in bullet 2.
2. A sensing transmitter receiver can be in the same or different entity as the sensing transmitter.
In bullet 4 refrain from using the word target. It should just be environment background. 

	CATT
	Mostly support. 
For 4), we prefer the original terminology in SID, i.e. ‘background environment’.

	Ericsson
	In ISAC Channel Modelling SID:
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:

We think the unintended objects belong to 4. environment background/target. They need to be sensed, so that sensing receivers can distinguish them from the sensing targets.

	Xiaomi
	Not sure what “entity” means here. For mono-static sensing, does it mean the transmitter and receiver are the same entity, or transmitter and receiver can be different entity with the same location?

	Toyota ITC
	Support the proposal with a correction of the bullet 2 as commented by vivo and Sharp.

	Spreadtrum
	Support

	AT&T
	Ok with this proposal. Agree with the modifications suggested by Sharp and CATT

	Huawei, HiSilicon
	We think it should be better to split the environment into two parts:
Environment target: the scatter in the Tx-Rx propagation channel, which contribute main power in the channel and can interact with the sensing target (e.g. the wall and ground).
Background clutters: the scatter in the Tx-Rx propagation channel, which contribute small power in the channel and do not interact with the sensing target ( e,.g. the tree).

	SONY
	Support

	OPPO
	Support. In addition, from scenario point of view, both sensing Tx and sensing Rx can be unified as sensing entity, because it is not precluded one sensing Tx cannot be the sensing Rx at the same time. 

	Nokia
	Ok with proposal.

	CEWiT
	WE are fine with the proposal

	Apple
	OK

	Samsung
	Ok with proposal

	New H3C
	OK

	Continental Automotive
	Support





Topic #3: Initial evaluation parameters/principles 

The related proposals are copied below.

	[4] Spreadtrum Communications
	Proposal 3: Adopt Table 2.1 on evaluation parameters for UAVs in UMi, UMa and RMa scenarios.
Proposal 4: Adopt Table 2.2 on evaluation parameters for humans in UMi, UMa, Indoor Office, Indoor Factory and RMa scenarios.
Proposal 5: Adopt Table 2.3 on evaluation parameters for automotive vehicles in UMi, UMa and RMa scenarios.
Proposal 6: Adopt Table 2.4 on evaluation parameters for automated guided vehicles in Indoor Factory scenario.
Proposal 7: For the use case of objects creating hazards on roads/railways, it is suggested to discuss the  exact definition first.


	[5] Huawei
	Proposal 1: Take Error: Reference source not found as a starting point for discussing scenarios for different use cases and sensing modes. 
· The table is dimensioned to cover both mono-static and bi-static sensing modes in general. 
· E.g., for TRP mono-static, the UT related parameters within the table are not applied.  


	[9] NIST
	The 80 configurations for the human gesture use case (see detail in [2]) , and the 27 configurations for the human walking use case are applicable to “Human indoors and outdoors”[1].   Furthermore, the  24 vehicle configurations are applicable to “Automotive vehicles (at least outdoors)” [1]. Sensing mode for human gesture is monostatic.  Sensing mode for human walking and car sensing is bistatic. We propose to approve this categorization of measurement use cases with the scenarios in the SI [1] and, that the measurement data for the used cases identified above be used for ISAC channel modelling for FR2 (28.5 GHz).


	[12] CMCC
	Proposal 2: For detecting or tracking UAVs, the deployment scenario of UMa should be prioritized. 
· Use UMa-AV deployment scenario in TR 36.777 as a starting point. Further study on parameters including the ISD, carrier frequency, etc.
Proposal 3: Consider the requirements on detection or tracking of UAVs in Table 3 as baseline design targets in future evaluations.
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Proposal 5: Consider the requirements on detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads in Table 5 as baseline design targets in future evaluations.
Proposal 6: Study the ISAC channel modeling for both FR1 and FR2.


	[13] CATT
	Proposal 1: Reuse scenarios defined in TR 38.901 for ISAC as much as possible. New scenarios/ configurations/ parameters shall only be introduced if indeed necessary.
Proposal 2: For UAV case, the scenarios of UMi-street canyon, UMa and RMa in TR 38.901 can be considered.
· BS antenna down-tile may be adjusted or up to companies, when evaluation/calibration is considered.
Proposal 3: The following aspects are considered for characterizing UAV.
· Characteristics and parameters of UAV in TR 36.777;
· Maximum flight height up to 600m;
· 3~4 reference sizes (Length x Width x Height) vary from 0.15m x 0.15m x 0.1m to 3m x 3m x 1m.
Proposal 4: For humans indoors and outdoors case, the scenarios of Indoor-office, InF, UMi-street canyon and UMa can be considered. 
Proposal 5: The following aspects are considered for characterizing humans indoors and outdoors.
· Human velocity (e.g. 0-20 km/h);
· 2-3 reference human sizes (e.g. children and adult) vary from 0.2m x 0.3m x 1m to 0.3 x 0.4m x 1.7m.
Proposal 6: For automotive vehicles case, the scenarios of UMi-street canyon, UMa and RMa can be considered.
Proposal 7: The characteristics captured in TR 37.885 (e.g. vehicle types/sizes, dropping, mobility) can be considered for characterizing Automotive vehicles.
Proposal 8: For AGV case, the scenario of InF (including 5 types sub-cases) defined in TR 38.901 can be considered.
Proposal 9: The following aspects are considered for characterizing AGV.
· AGV speed: <30km/h. 
· Trajectory: regular, e.g. linear motion, or turn with a fixed degree (e.g. 90 degree).
· AGV sizes: 3 reference sizes (small, medium, large).
Proposal 10: For the use case of objects creating hazards on roads/railways,
· ‘High Speed Train’ defined in TR 38.802 is considered as the scenario for railway-related objects.
· ‘Highway for eV2X’ defined in TR 37.885 is considered as the scenario for road/highway-related objects. 
Proposal 11: The following objects are considered for railway and road/highway.
· Railway: Pedestrian, vehicle, animal, bicycle/motorcycle, and any other obstacle that has comparable size and/or speed to the previous objects. 
· Road/highway: All the objects that considered for railway, and also vehicles with abnormal parameters (e.g. size, speed, direction).
Proposal 12: Consider the prioritized scenarios, sensing modes and frequency range for each use case in Table 1.


	[16] Xiaomi
	Proposal 3: The detail parameters of BS and UT for ISAC channel model may reuse the current scenario descriptions in exiting TR. More specifically,
· Indoor office scenario can refer to 38.901
· Highway scenario can refer to 37.885
· UMa-AV scenario can refer to 36.777
Proposal 5: For indoor office scenario, the details are listed
Proposal 6: For highway deployment scenario, the details are listed

	[17] OPPO
	Proposal 2: RAN1 takes Table 2-1 and Table 3-1 as starting point for discussion of ISAC deployment scenarios.
· Use “sensing entity” and “sensing target”, instead of UE/TRP/Tx/Rx, in description of sensing deployment scenarios.


	[18] Sharp
	Proposal 3: The descriptions in Section 6.2 of TR 38.901 [1] can be reused for ISAC, but ISD may be chosen carefully based on the desired/maximum sensing range (which may depend on sensing mode, frequency, target).

Proposal 7: For UMi, UMa, RMa deployments consider FR1, FR3, FR2 (less preferred) bands as they provide reasonable coverage and accuracy [5,6]. If the sensing requirements (accuracy, resolution, etc.) for outdoor sensing applications cannot be met by the FR1 or FR3 bands, the FR2 band may be a viable alternative.

Proposal 8: For InH and InF deployments consider FR2, FR3 bands as they provide smaller coverage but greater sensing accuracy [5].


	[19] NTPU
	Proposal 3: Strategic Focus on S and X Frequency Bands

	[23] Samsung
	Proposal 5	Study and specify signal directionality 
Proposal 7	Study and model the ISAC channel considering validation of efficacy for frequency bands
Proposal 8	Study the channel parameters for ISAC with possible frequency dependency
Proposal 9	study whether/how the mobility of sensing target and/or background environment targets are to be modelled including motion state, velocity and mobility 
Proposal 10	Study minimum distance between sensing transmitter, receiver and target

	[24] CICTCI
	Observation 1: For the use cases corresponding to the example objects listed in the SID, the sensing transmitter or receiver can be BS or UE. 
Proposal 1: To minimize to complexity of deployment scenario designs, the following use cases can be prioritized in Rel-19 ISAC.
· Sensing for UAV intrusion detection, with BS as the sensing transmitter or receiver
· Intruder detection in surrounding of smart home, with BS or UE-type RSU as the sensing transmitter or receiver
· Sensing assisted automotive manoeuvring and navigation, with BS or UE-type RSU as the sensing transmitter or receiver
· Vehicle sensing for ADAS, with BS or UE as the sensing transmitter or receiver
· AGV detection and tracking in factories, with BS (or UE, optionally) as the sensing transmitter or receiver
· Pedestrian/animal intrusion detection on a highway, with BS or UE-type RSU as the sensing transmitter or receiver
Proposal 2: The deployment scenario including UMi, UMa and RMa for aerial vehicles in TR 36.777 can be treated as a starting point for UAV scenario in Rel-19 ISAC. 
· It is preferred that one target UAV is modelled per sector, i.e., the ratio of UAV is 7.1%.
Proposal 3: Urban scenario in TR 37.885 can be treated as a starting point for human modelling in Rel-19 ISAC.
· It is preferred to update the density of pedestrian/human to a lower level.
Proposal 4: General principles on highway scenario modeling defined in TR 37.885 can be inherited for scenario deployment related to automotive vehicles in Rel-19 ISAC with the following updates.
· It is preferred to introduce N target vehicles to indicate the vehicles that need to be detected or tracked.
· The dropping model of RSU in Rel-18 NR sidelink positioning should be reused where RSUs are uniformly dropped on both sides of road and the distance between two adjacent RSUs are 200m 
Proposal 5: Indoor-factory defined in TR 38.901 can be reused to evaluate automated guided vehicles (AGV) in Rel-19 ISAC.
· One or two AGVs are modelled per factory and the speed is up to 30km/h
· It is optional whether human is modelled in such scenario.
Proposal 6: Highway scenario in TR 37.885 can be treated as a starting point for scenario modelling for objects creating hazards on roads with the introduction of sensing targets.
· Two sensing targets per side and total four sensing targets
· The location of sensing targets is fixed
· The distance between two sensing targets at the same side is 1000m, the distance between sensing target and highway is 5m


	[25] LG
	Proposal 1: For evaluation scenario of TRP-related monostatic and bistatic sensing, UMa, UMi, RMa, indoor office and indoor factory scenario defined in TR38.901 are reused for outdoor and indoor use case.
Proposal 2: For evaluation scenario of UE-only-related monostatic and bistatic sensing, urban grid and highway for V2X defined in TR37.885 are reused.
Proposal 3: For UAV detection use case, UMi-AV, UMa-AV, RMa-AV defined in TR36.777 are the starting point of the evaluation scenarios.


	[27] Sony
	Proposal 1: Use the existing NR deployment scenario as the starting point and identify the deployment scenario to evaluate different type of use-cases.
Proposal 2: Consider the following mapping of object target and existing deployment scenario as the starting point:
–	Dense urban, urban macro, and/or rural scenarios with added UAV for UAV deployment scenario. 
–	Urban grid scenario for connected car scenario for Automotive vehicles deployment scenario. 
–	Indoor factory and/or indoor hotspot scenarios for AGV deployment scenario. 
Proposal 3: Introduce sensing target(s) parameters, such as RCS, velocity, and its distribution in a selected deployment scenario. Other parameters may be required and for further study.
Proposal 4: Reuse the UE and gNB hardware assumptions as in the existing NR deployment scenario.
Proposal 5: UAV (as the sensing target) parameters such as RCS, speed/velocity, and UAV distribution should be considered in the deployment scenario.
Proposal 6: Vehicles (motor/non-motor, and as the target object) parameters such as RCS, speed/velocity, and the vehicles distribution should be considered in the deployment scenario.
Proposal 7: AGV (as the sensing target) parameters such as speed/velocity, RCS, and AGV distribution should be considered in the deployment scenario.

	[29] CAICT
	Obervation2: Scenarios assumptions including UMa-AV/UMi-AV/RMa-AV in TR 36.777, UMi-street canyon/UMa/RMa/InH/Indorr-office/Indoor Factory in TR 38.901, urban grid/highway for eV2X in TR 37.885, and high speed train TR38.802 can be used as baselines for sensing assumptions.
Proposal2:  UMa-AV/UMi-AV/RMa-AV for UAVs sensing, urban gird/highway for humans/cars/hazardous objects sensing, and InH/Indoor-office for humans sensing can be considered preferentially for channel model calibration.
Proposals3: In the sensing assumptions, it should include parameters related to the sensing target (e.g., target mobility, number of targets, RCS, target distribution, and target location) and min BS/UT-target distance and set frequency and bandwidth for sensing purpose.

	[41] AT&T, FirstNet
	Proposal 2: RAN1 consider high FR1 bands and mm Wave (FR2-1) bands as priority bands for ISAC channel modelling.



Proposal 5-1 (FL1) - Placeholder


Proposal 5-1: For ISAC evaluation parameters, agree on the following considerations as a starting point:
· To be determined following consensus/agreements on Topics #1 and #2.

Companies can provide comments/inputs in the following table:

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Topic #3: Other Proposals (placeholder)

The related proposals are copied below.

	[15] Ericsson
	Proposal 1	To model sensing objects, study parameters of their locations, trajectories, radar cross-sections, and clutter types.
Proposal 2	RAN1 to define new sensing scenarios and ensure that the sensing-related model additions to TR 38.901, when enabled, do not have an undue effect on perceived communication quality and potential conclusions thereof.

	[16] Xiaomi
	Proposal 4: Target related parameters should be introduced for each deployment scenario, including at least:
· type of target, target location (Outdoor/indoor, LOS/NLOS, height of target), target distribution(2D/3D), target velocity, min BS-to-target/target-to-UT/target-to-target distance(2D/3D), sensing modes


	[17] OPPO
	Proposal 3: RAN1 prioritizes LOS condition over NLOS for the link between sensing entity (Tx/Rx) and sensing target. 


	[19] Nokia
	Proposal 1:	Define the term sensing signal as a reference signal or synchronization signal (e.g., UE or gNB) which is transmitted or received as part of an ISAC sensing operation.
Proposal 2:	Define an ISAC sounder as a RAN entity (e.g., UE or gNB) which transmits a sensing signal to be measured for an ISAC sensing operation.
Proposal 3:	Define an ISAC sensor as a RAN entity (e.g., UE or TRP) which receives a sensing signal to be measured for an ISAC sensing operation.
Proposal 4:	Define a monostatic sensing operation as an ISAC sensing operation in which a single RAN entity (e.g., UE or TRP) acts as the sole ISAC sounder and sole ISAC sensor.
Proposal 5:	Define a bistatic sensing operation as an ISAC sensing operation in which a single RAN entity (e.g., UE or TRP) acts as the sole ISAC sounder while a different RAN entity acts as the sole ISAC sensor. 
Proposal 6:	Define a target as an entity, RAN or non-RAN, which is illuminated by an ISAC sounder with a sensing signal for the purpose of being measured by an ISAC sensor during an ISAC sensing operation.
Proposal 7:	Define a multi-static sensing operation as an ISAC sensing operation in which multiple RAN entities (e.g., UE or TRP) act as either ISAC sounder or sensor.
Proposal 8:	Adopt at least the models proposed in Error: Reference source not found for study in 3GPP ISAC study.
Proposal 9:	Define new monostatic channels for sensing modes a. and c. and cross-link channels between proximate TRPs and UEs for sensing modes b. and d. and define calibration scenarios for all new sensing modes.


	[22] NVIDIA
	Proposal 1: Define a common reference scenario for ray tracing to be used in ISAC evaluation. 
Proposal 2: Select one the following option to define a common reference scenario for ray tracing to be used in ISAC evaluation:
· Option 1: Real-scenario map that is a virtual representation of a real area on earth. 
· Option 2: Synthetic-scenario map that is artificially constructed to mimic a certain environment such as urban macro, rural macro, indoor office, or indoor factory.
Proposal 3: Describe the scene geometry and the characteristics of the materials involved in the common reference scenario for ray tracing to be used in ISAC evaluation.


	[28] EURECOM
	Proposal 1: Latency requirement of ISAC is strict for some applications. Mechanism to reduce latency of ISAC operation should be studied.
Proposal 3: All of three coverage scenarios: in-coverage scenario, out-of-coverage scenario and partial-coverage scenario are supported.
Proposal 4: Both Uu interface and PC5 interface are supported.
Proposal 5: Licensed and unlicensed spectrum are considered for ISAC operation.

	[30] Toyota
	
Proposal 1: For object detection and/or tracking of automotive vehicles, RAN1 to consider outdoor scenarios (e.g., highway, urban intersections, general roads) and indoor scenarios (e.g., indoor/underground parking, tunnels).
Proposal 2: For objects creating hazards on roads/railways, RAN1 to consider motorcyclists, vulnerable road users (e.g., pedestrian, road workers, cyclists), animal (e.g., deer), debris from vehicles (e.g., tires, wheels, cargo), natural debris (e.g., rocks, fallen trees).


	[39] IIT Kanpur
	Proposal 2: Prioritize the use of 3GPP 38.901 channel modelling as a starting point, with modifications as needed, to include sensing for different deployment scenarios at least with
•	Sensing target characteristics,
•	Sensing background/noise/clutter characteristics, 
•	Channel characteristics as per mode of operation,
•	Channel characteristics for different frequencies of operation,
•	Different sensing KPIs 
•	Other options are not precluded	

	[40] Continental Automotive
	Proposal 1: Decisions and agreements made by RAN1 in this SI (FS_ISAC_NR) should be based on and consistent with the assumption that the ISAC SI targets “sensing as a service” as priority.

Proposal 3: For the work to be done in the ISAC SI (FS_ISAC_NR), consider the work segmentation/division illustrated in Figure 1.
[image: ]
Proposal 4: Automotive-relevant ISAC services include, at least, the scenarios indicated in Table 2. These involve both outdoor and indoor situations, in- and out-of-coverage, and potentially supported by Uu- and/or PC5-based sensing.

	[41] AT&T, FirstNet
	Proposal 5: RAN1 discuss and agree that defining and evaluating sensing KPIs should be in scope of the SI, 
Proposal 6: Sensing KPIs to be evaluated at least include range and velocity resolution, probability of missed detection and false alarm, unambiguous range, and unambiguous velocity. 


	[42] Qualcomm
	Proposal 1: Consider cases where only a single scatter-point is dropped into the scenario. The drop may be random or may be at a specific location in the scenario layout, relative to other nodes (e.g., relative to gNB(s) and/or UE(s)).
Proposal 2: Consider the simplified models of specific objects with gain-functions as proposed in this contribution, as building blocks to model actual sensing targets (such as humans, AGVs, UAVs, vehicles, hazard objects, etc) and clutter.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 6-1 (FL1) - Placeholder


Proposal 6-1: TBD
· 

Companies can provide comments/inputs in the following table:

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Round 2 Proposals (For Thursday online session) 

0. Proposal 3-0.1 (FL2)

Based on the official offline discussion, to get a common understanding of the definition of deployment scenarios for ISAC, the following proposal is made: 

[HIGH] Proposal 3-0.1: As a starting point for defining ISAC deployment scenarios, the following parameters may be considered for each of the sensing targets defined in [1]. Additional parameters are not precluded.

	Parameters

	Carrier frequency

	Cell layout (e.g., ISD, grid, no. of sites/sectors, etc.) 

	Sensing transmitter location (e.g., Outdoor/indoor,
Height, etc.)

	Sensing receiver location (e.g., Outdoor/indoor,
LOS/NLOS, height, mobility)

	Min. sensing transmitter – sensing target distance

	Background environment/clutter characteristics


 
Moderator comments. Based on offline discussion, the following proposal replaces the proposals in 7.0, 7.2-7.7.

0.1 Proposal 3-0.2 (FL3) – For Online Discussion

[HIGH] Proposal 3-0.2: For progressing ISAC deployment scenarios/channel modelling, the following use cases/sensing targets and corresponding deployment scenarios will be considered as a starting point:

	Sensing Targets
	Deployment scenarios 

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

	Humans indoors
	INF, Indoor Office, Indoor Room (TR 38.808)

	Humans outdoors
	UMi, UMa

	Automotive vehicles (at least outdoors)
	Highway and Urban grid

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

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




Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	We are supportive but would like to ensure that we reuse deployment parameters in e.g. 38.901 as much as possible. This could be done by defining sensing scenarios, e.g. “UAV” or “human indoor”, that could be paired with any of the compatible existing scenarios such as e.g. UMa or RMa. This way, the existing scenarios would specify the network geometry while the sensing scenario specifies the targets and clutter geometries. The parameters in the new sensing scenario do not need to include parameters already specified in the existing scenario but can instead be e.g.:
Target and clutter types
Positions and orientations
Trajectories and velocity
Radar cross sections
Some examples of such pairing could be “UAV” + UMa, “UAV” + RMa, or “human indoor” + InF.,
Note: Additional channel model parameters for the sensing add-on may need to be specified per sensing scenario, for example the LOS probability between the Tx and target and between the Rx and target. 


	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	UMa, UMi, Rma can be considered for automotive vehicles. 

	Ericsson
	The deployment scenarios from TR38.901 should be considered for the geometry of the active UEs and BS, while the use of the other TRs is only for reference. For example, deployment scenarios from other TRs can be used to define the geometry of the passive objects of the sensing targets, for example UAVs in TR 36.777. Note that, in the other TRs, the relevant objects are active devices, namely UAVs are UEs. They should be considered as passive sensing targets when defining the sensing targets. Hence these deployment scenarios cannot be used to define the geometry for the active UEs and BS, which may be sensing transmitters and/or receivers.

We suggest to update the table of the proposal as follows:

	Sensing Targets (target and clutter deployment)
	Deployment scenarios (active UEs and BS deployment)
		
	

	UAVs
	RMa, UMa, Umi, InF 
	
	

	Humans indoors
	InF, Indoor Office, UMa, UMi
	
	

	Humans outdoors
	UMi, Uma, RMa
	
	

	Automotive vehicles (at least outdoors)
	UMa, UMi, RMa
	
	

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

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	, UMa, RMa
	
	



It would also be expedient to progress, if a separate proposal could define the sensing parameters. For example:
· Target and clutter types
· Positions and orientations
· Trajectories and velocity
· Radar cross sections

	Panasonic
	We share the same view as Ericsson. Perhaps 36.777 would be suited for TRP-monostatic or TRP-bistatic sensing, but 38.901 is better suited for TRP-UE bistatic or UE-TRP bistatic, but here this also requires a discussion to define the UE in this case. In principle, we are trying to detect a UAV in a certain environment, with the UAV possibly not involved in any communication. We prefer to use what Ericsson suggested.

	SONY
	Is this a general understanding that indoor room is only for the case of above 52 GHz case? If so, we need to mention it.
In general, we prefer the updated input made by Ericsson

	Huawei, HiSilicon
	In general support this proposal from FL and prefer not to take the suggestion from Ericsson. 
If it is bi-static sensing modes with TRP-UE as transmitter/receiver, the scenario defined in TR38.901 would be naturally reused as much as possible by default.  
What we need to define is how to drop the sensing target. For example, UAV, referring to TR36.777 is exactly taking sensing target as aerial UE for the scenario deployment, basically defining the height, speed, and minim distance between transmitter/receiver and sensing target (UAV).

	Toyota ITC
	Support. At least highway and urban grid should be considered for automotive vehicles and objects creating hazards on roads/railways.

	
	

	
	

	
	

	
	



Proposal 3-1.2 (FL2)


[HIGH] Proposal 3-1.2: For progressing ISAC deployment scenarios/channel modelling, all of the following use cases/targets will be addressed as part of the SI: 
1. UAVs
2. Humans indoors and outdoors 
3. Automotive vehicles (at least outdoors)
4. Automated guided vehicles (e.g. in indoor factories)
5. Objects creating hazards on roads/railways (examples defined in TR 22.837)
NOTE: (De)prioritization of certain deployment scenarios for the above sensing targets is not precluded, dependent upon RAN1 progress.

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Support

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	Support

	SONY
	Support. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Proposal 3-2.2 (FL2)


[HIGH] Proposal 3-2.2: As a starting point for the UAV use cases, reuse the deployment scenarios for an aerial UE defined in TR 36.777 as a sensing target. 
FFS modifications as needed for UAV detection and tracking

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Please see our comments to proposal 3-0.1 To reiterate, the existing deployment scenarios in TR 38.901 should be used to specify the network geometry, while the sensing scenario should specify the target and clutter geometry. Parts of this sensing geometry can be taken from 36.777, but we should keep in mind that in 36.777 the UAVs are actively communicating 3GPP UEs while the sensing targets in some of the considered use cases may be uncooperative UAV that actively try to avoid detection.

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	The parameters from TR 38.901 can be reused with some parameters from TR 36.777.

	SONY
	At this stage, we could just write both TRs. (36.777 and 38.901).

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-3.2 (FL2)


[HIGH] Proposal 3-3.2: As a starting point for the human indoor use cases, reuse the deployment scenario for an Indoor Office evaluation based on the channel modelling details of TR 38.901. As a starting point for the human outdoor use cases, reuse the deployment scenario for UMi street canyon based on the channel modelling details of TR 38.901.  
· FFS modifications as needed for human detection and tracking

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Please see our comments to proposal 3-0.1 To reiterate, the existing deployment scenarios in TR 38.901 should be used to specify the network geometry, while the sensing scenario should specify the target and clutter geometry. The human indoor sensing scenario can be used together with different existing deployment scenarios such as InH, InF, UMa, UMi, RMa. Similarly, the human outdoor sensing scenario can be paired with existing UMa, UMi, RMa.

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-4.2 (FL2)


[HIGH] Proposal 3-4.2: As a starting point for the automotive vehicles use cases, reuse the deployment scenarios for the evaluation on V2X defined in TR 37.885, and compatible deployment scenarios from Section 7.2 in TR38.901.  
· FFS modifications as needed for automotive vehicle detection and tracking

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Please see our comments to proposal 3-0.1 To reiterate, the existing deployment scenarios in TR 38.901 should be used to specify the network geometry, while the sensing scenario should specify the target and clutter geometry. Parts of this sensing geometry can be taken from 37.885, but we should keep in mind that in 37.885 the vehicles have actively communicating 3GPP UEs while the sensing targets can include a broader category of vehicles.

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-5.2 (FL2)


[HIGH] Proposal 3-5.2: As a starting point for the Automated Guided Vehicles (AGV) use cases, reuse the deployment scenarios for an indoor factory evaluation with the parameters defined in TR 38.857, based on the channel modelling details of TR 38.901.  
· FFS modifications as needed for AGV detection and tracking

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Please see our comments to proposal 3-0.1 To reiterate, the existing deployment scenarios in TR 38.901 should be used to specify the network geometry, while the sensing scenario should specify the target and clutter geometry. Parts of this sensing geometry can be taken from 38.857.

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-6.2 (FL2)


[HIGH] Proposal 3-6.2: As a starting point for the use cases of objects creating hazards on roads/railways, reuse the deployment scenarios of urban grid and highway for the evaluation on V2X defined in TR 37.885, and reuse UMa, UMi, RMa defined in TR38.901. 
· FFS modifications as needed for detection of hazards on roads/railways 

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Please see our comments to proposal 3-0.1 To reiterate, the existing deployment scenarios in TR 38.901 should be used to specify the network geometry, while the sensing scenario should specify the target and clutter geometry. Parts of this sensing geometry can be taken from 37.885, but we should keep in mind that in 37.885 does not consider additional hazardous objects so these need to be additionally specified in the sensing scenario. 

	Moderator
	Moderator comments. Based on offline discussion, the proposal in 7.1 Proposal 3-0.2 replaces the proposals in 7.0, 7.2-7.7.

	EURECOM
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-7.2 (FL2) – For Online Discussion


[HIGH] Proposal 3-7.2: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes with the following exceptions:
NOTE: Future (de)prioritization based on sensing mode is not precluded.

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	We see no need for this proposal at this stage. Depending on companies’ contributions and progress of the SI it may turn out that some sensing modes are more difficult to model. That would lead to a natural de-prioritization through lack of progress or consensus. 

	EURECOM
	This proposal was discussed in RAN planery. We can just follow the agreement from RAN planery meeting.

	SONY
	These are more or less the same wording in the study item (except the note). We think we do not need this proposal.

	Huawei, HiSilicon
	Like the discussion of use case prioritization, we don’t see the need. 

	Toyota ITC
	We share the views of other companies. At this moment, we don’t see the need of this proposal.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 3-8.2 (FL2) – For Online discussion


[HIGH] Proposal 3-8.2: 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 (Tx): the entity that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be either a TRP or a UE. A sensing transmitter can be located in the same or different entity as the sensing receiver.
2. Sensing receiver (Rx): the entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be either a TRP or UE. A sensing receiver can be located in the same or different entity as the sensing transmitter.
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment with the certain sensing service quality from the impacted wireless signal (i.e., target of interest).
4. Background environment: background (clutter and/or environmental objects) that does not need to be sensed within the environment with the certain sensing service quality from the impacted wireless signalare not the sensing target(s).
5. Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same entity  
6. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different entities. 
7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers.FFS: Multi-static sensing.
8. Sensing signal: signals being transmittedTransmissions on the 3GPP radio interface that can be used for sensing purposes.[

Companies can provide comments/inputs in the following table:

	Company
	Comment

	Ericsson
	Supportive. We note that a SLS channel model that supports bi-static sensing will by definition also support multi-static sensing. 

	Moderator
	Based on the offline discussion, proposal is updated to align with RAN1 common understanding and SA TR/TSs definitions.

	EURECOM
	Support

	Panasonic
	In 38.901, “background environment” term is not used, but only “environment”.  We prefer to stick to “Environment” for consistency with the communication channel terminology. The word “background” is not adding much information.  

	Sony
	Support

	Toyota ITC
	Support

	
	

	
	

	
	

	
	

	
	

	
	



Round 3 Final Proposals for Thursday Online Session
Moderator comments. Based on the feedback in the offline session(s) and on the email discussion, it seems that the majority view is to remove the proposal for prioritization of the sensing modes. It is also the view to consolidate the deployment scenario proposals into the following table, as a starting point. Defining some general sensing definitions as a starting point for discussion purposes is also essential to have a common understanding going forward to defining ISAC deployment scenarios.

Proposal 3-0.3 (FL3) – For Online Discussion

[HIGH] Proposal 3-0.3: For progressing ISAC deployment scenarios/channel modelling, the following use cases/sensing targets and corresponding deployment scenarios will be considered as a starting point:

	Sensing Targets
	Deployment scenarios 

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

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

	Humans outdoors
	UMi, UMa

	Automotive vehicles (at least outdoors)
	Highway and 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 and Urban grid, HST



Proposal 3-8.3 (FL3) – For Online Discussion

[HIGH] Proposal 3-8.3: 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 (Tx): the entity that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be either a TRP or a UE. A sensing transmitter can be located in the same or different entity as the sensing receiver.
2. Sensing receiver (Rx): the entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be either a TRP or UE. A sensing receiver can be located in the same or different entity as the sensing transmitter.
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the impacted wireless signal (i.e., target of interest).
4. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
5. Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same entity.  
6. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different entities. 
7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers.
8. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.
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Table 1: Summary of deployment scenarios for example objects

Example objects

Potential deployment scenarios

UAVs

Deployment scenarios for aerial vehicles in TR
36.777, incl. UMi-AV, UMa-AV, RMa-AV

Human indoors and outdoors

Indoor open office, UMi

Automotive  vehicles (at least

outdoors)

Deployment scenarios for V2X in TR 37.885, incl.
Urban grid, Highwa

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

Indoor factory

Objects  creating hazards on

roads/railways

Deployment scenarios for V2X in TR 37.885, incl.
Urban grid, Highway; deployment scenarios for
High-speed frain in TR 38.802, incl. Dense urban,
Rural, Urban macro.
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Table 3. ISAC use case categorization based on sensing service area

Chtegory | Sensing service area(s) ISAC use case(s) Existing 3GPP deployment
scenario(s) as starting point
A Residential/commercial indoors | 5.1,5.6,5.15,5.16,5.17,5.18,5.2 Indoor-Office (LOSNLOS) [3]
B Residential outdoors-to-indoors | 5.18 UMa (02D) [3]
UMi-Street Canyon (020) [3]
RMa (02D [3]
c Rural outdoors 5 RMa (LOS/NLOS) [3]
D Urban outdoors B UMa (LOS/NLOS) [3]
UMi-Street Canyon (LOS/NLOS) [3]
E Public outdoor parking lot 520 UMa (LOS) [3]
F Factory indoors 59,523,532 InF (LOSNLOS) [3]
G Road outdoors 5.2,58,526,5.28,530,531 Highway for eV2X [4]
Urban grid for eV2X [4]
H ‘Acrial outdoors 5.10,5.12,5.13 UMi-AV
UMa-AV [5]
RMa-AV [5]
1 Factory outdoors 5.19 FFS
T Public indoor parking lot 20 FFS
K Railway outdoors FFS





image3.png
Table 4. ISAC deployment scenario prioritization for channel modeling

Bucket | Description TSAC use case(s) Priority of channel modeling
1 Use cases with high priority based on their sensing 51,52,56,58,59,5.10,5.11,5.12,5.13, 1=
target (Table 2) which have existing 3GPP deployment | 5.14, 5.16, 5.20 (outdoor parking), 521, 5.22,
scenario(s) as starting point (Table 3). 5.3,5.5.5.6,5.27,5.28,5.30,531,5.32
2 Use cases with high priority based on their sensing 5.7, 5.19, 5.20 (indoor parking) =
target (Table 2) whose cxisting 3GPP deployment
scenario(s) are FFS (Table 3)
3 Use cases with low priority based on their sensing 53,55,5.15,5.17,5.18,5.24,529 3@

target (Table 2)
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Table 1: Pairing between sensing scenarios and existing deployment scenarios

Sensing scenarios

Compatible deployment scenarios from Section
7.2iin TR38.901

Outdoor UAV UMa, RMa, UMi
Indoor UAV Indoor Factory
Outdoor human UMa, UMi, RMa
Indoor human UMa, UM, Indoor Office, Indoor Factory
Automotive vehicles UMa, RMa, UMi
Automated guided
vehicles Indoor Factory
Objects creating UMa, RMa
hazards on roads
Objects creating UMa, RMa

hazards on railways





image5.png
Table 1: Proposed mapping between ISAC evaluation scenarios and legacy TR 38.901 evaluation scenarios

ISAC Scenario Baseline
UAV tracking and detection UMa, RMa

‘Human tracking and Indoor 10O, InF

detection Outdoor UMa, UMi

Automotive Vehicles UMa, RMa

Automated Guided Vehicles InF

Roadside Hazards UMa, UMi





image6.png
Target Objects of Interest Detection and Tracking Environment
UAVs UMi-street canyon, UMa, RMa in TR 38.901

Humans indoors and outdoors UMi-street canyon, UMa, Indoor office, RMa, InF in TR
38.901

Automotive vehicles outdoors Not in TR 38.901. Adapt Urban Grid and Highway from
TR 37.885

Automated guided vehicles InF in TR 38.901
Objects creating hazards on roads/railways RMa from TR 38.901, Highway from TR 37.885
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Proposal  1 :  For  each  target/use case, define priority  deployment scenarios , RMa  scenarios with large ISD should be prioritized as shown in the following table   for  UAVs :  

Sensing target  D eployment  scenario  Sensing mode  Use case   

UAV  R Ma (1 st   priority)   U Ma (2 nd   priority)  TRP - TRP bi - static   TRP mono - static    UAV intrusion detection   (5.13)  

Human indoors and  outdoors  I ndoor factory   U Ma   for outdoor  TRP - TRP bistatic   TRP monostatic   TRP - UE  bistatic   UE - TRP bistatic  1. Intruder detection   2.   Intruder detection in  surroundings  

Automotive vehicles  HighWay  TRP - TRP bistatic   TRP monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  1.  A ccurate sensing for  automotive maneuvering and  navigation service  (5.26)   2. Use case on Vehicles Sensing  for ADAS  (5.28)   3. Use case on  s ensing for  automotive maneuvering and  navigation service when not  served by RAN  (5.30)  

Automated guided  vehicles  I ndoor factory  TRP - TRP bistatic   TRP  monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  AGV detection and tracking in  factories   (5.9)  

Objects creating  hazards on  roads/railways,  e.g.  p edestrian/animal  HighWay  TRP - TRP bistatic   TRP monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  1.  Pedestrian/animal intrusion  detection on a highway   (5.2)   2.  Railway intrusion detection   (5.7)   3.  Sensing at crossroads  with/without obstacle   (5.11)    

 


image8.png
Scenarios as the starting

Sensing-related parameters

St = point to be enhanced and assumptions
Scenarios defined in TR
. : E.g.. target drops, size. type of a
UAV 30,777, o8, UMa-AV, RMa- | AV, UE drops, UE heights.
E.g.. target type, height, pose,
Indoor | drops and trajectory: UE drops, )
Human e . UB hight, pos, drops and
Outdoor | UMi street canyon defined in Yectory
Table 6.1.1-4 of TR 38.855

Automotive vehicle

Scenarios defined in TR 37.885

E.g. target type velocity, drops
and trajectory: UE drops, UE
heights, UE mobility

AGV/AMR

Indoor factory defined in Table
6.1-1 of TR 38.857

E.g. target type velocity, drops
and trajectory: UE drops, UE
heights, UE mobility

Objects creating hazards
on roads/railways

Highway scenario defined in
TR 37.885

E.g. target type, size, velocity
and trajectory: UE drops, UE
heights, UE mobility

Note that in the table the UE could be the selected node to assist sensing in a UE-involved sensing
modes, i.e., TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic and UE-monostatic modes.
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Table 1 Prioritized scenarios for each use case.

UMa, RMa TRP monostatic, TRP-to-TRP bi-static FRI

UMa, UMi TRP monostatic, TRP-to-TRP bi-static, UE-to-TRP FRI
bi-static, TRP-to-UE bi-static

Indoor-office TRP monostatic, TRP-to-TRP bi-static, UE-to-TRP FR2, FR1
bi-static, TRP-to-UE bi-static, UE-to-UE bi-static

UMa, UMi TRP monostatic, TRP-to-TRP bi-static, UE-to-TRP FRI
bi-static, TRP-to-UE bi-static, UE monostatic, UE-to-
UE bi-static (see Note 1)

InF TRP monostatic, TRP-to-TRP bi-static FR2, FR1

UMa TRP monostatic, TRP-to-TRP bi-static, UE-to-TRP FRI
bi-static, TRP-to-UE bi-static (see Note 1)

UMa TRP monostatic, TRP-to-TRP bi-static FRI

*Note 1: UE may be vehicle or normal UE in this use case





image11.png
Target Objects of Interest

Suitable Sensing Mode

Remarks

UAVs

- gNBI to gNB2 bistatic
- gNB monostatic

No UE is around UAV/

Humans indoors and outdoors

- gNBI 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

- gNBI 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
- gNBI to gNB2 bistatic

Controlled environment so UE
involvement can be avoided

Objects creating hazards on
roads/railways

- gNB monostatic
- gNBI to gNB2 bistatic

Dangerous for UES o be in the
proximity of those targets in high
speed scenarios
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Proposal  1 :  For  each  target/use case, define priority  deployment scenarios , RMa  scenarios with large ISD should be prioritized as shown in the following table   for  UAVs :  

Sensing target  D eployment  scenario  Sensing mode  Use case   

UAV  R Ma (1 st   priority)   U Ma (2 nd   priority)  TRP - TRP bi - static   TRP mono - static    UAV intrusion detection   (5.13)  

Human indoors and  outdoors  I ndoor factory   U Ma   for outdoor  TRP - TRP bistatic   TRP monostatic   TRP - UE  bistatic   UE - TRP bistatic  1. Intruder detection   2.   Intruder detection in  surroundings  

Automotive vehicles  HighWay  TRP - TRP bistatic   TRP monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  1.  A ccurate sensing for  automotive maneuvering and  navigation service  (5.26)   2. Use case on Vehicles Sensing  for ADAS  (5.28)   3. Use case on  s ensing for  automotive maneuvering and  navigation service when not  served by RAN  (5.30)  

Automated guided  vehicles  I ndoor factory  TRP - TRP bistatic   TRP  monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  AGV detection and tracking in  factories   (5.9)  

Objects creating  hazards on  roads/railways,  e.g.  p edestrian/animal  HighWay  TRP - TRP bistatic   TRP monostatic   TRP - UE bistatic   UE - TRP bistatic   U E - UE bistatic   U E monostatic  1.  Pedestrian/animal intrusion  detection on a highway   (5.2)   2.  Railway intrusion detection   (5.7)   3.  Sensing at crossroads  with/without obstacle   (5.11)    
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Table 3: Requirements on detection or tracking of UAVs.

UAV intruder detection | _UAV trajectory tracking

RCS 0.01~2
‘Availability (%) 95
Drone height Above BS height ~ 300 (baseline)

Above BS height ~ 600 (optional)
Sensing coverage (m) 1200 600
Positioning accuracy (m) 20 5~10
Distance resolution (m) 10
Velocity range (km/h) 5~100
Velocity resolution (m/s) 5
Angle accuracy (m) 1 0.6°
Sensing latency (ms) <= 1000
Refresh rate (s) 1
Miss detection probability (%) 5
False alarm probability (%) 5
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Task:
channel modeling

Identified most feasible Identify a basic set of essential elements and features corresponding
deployment types and o the different deployment types:
sensing modes for the ~ Dimensions/layouts, frequencies, radio interfaces, parameters related to

: e target's mobility and location disiribution, parameters related to 3GPP
intended sensing service, i.., ISAC-capable nodes mobilty and locaion distribution (tower-based gNB,
detection and tracking of conventional UE, car-mounted UE, UE-RSU, gNB-RSU, drone-mounted UE,
certain specific targets. elc.), communication/sensing coverage, elc.

Identify and agree on deployment-specific
elements:
~ Fine-tuning and validation schemes (€.g.,using
measurments), eference/canonical scenarios,

digital models, calibration-aspects, comparisson.
- Resulting ISAC channel model(s).

Identify and agree on deployment-agnostic
elements, parameters, and characteristics, €.g..:
~ unified channel modelling methodology applicable to
multiple scenarios, including generation of large and  —%
small scale parameters, etc., or
- define Radar Cross Section (RCS) or micro-doppler
patterns (if feasible) specific of intended targets, etc.

Fiqure 1. Proposed workflow for the RAN1’s 5G ISAC Study Item (FS ISAC NR).





