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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1 #116bis, Changsha, China, April 15th – 19th, 2024
ISAC deployment scenarios
Agreement
RAN1 agrees the following ISAC terminology with minor modifications as follows:
For ISAC channel modelling, RAN1 uses the sensing related terminology as defined in TS22.137 or TR22.837 as a starting point for discussion purposes with the following definitions: 
1. Sensing transmitter: the TRP or a UE that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be located in the same or different TRP or a UE as the sensing receiver.
2. Sensing receiver: the TRP or a UE that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be located in the same or different TRP or a UE as the sensing transmitter.
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
4. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
5. Mono-static sensing: sensing where a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are co-located in the same TRP or UE.  
6. Bi-static sensing: sensing where a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are not co-located in the same TRP or UE. 
7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
8. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.

Agreement
Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations. FFS: other possible sensing transmitters and receivers locations.

Agreement
The following table can be used by companies to propose values for each sensing target
· Additional parameters/rows can be added if needed

Table x. Evaluation parameter template for sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	

	Sensing target
	Outdoor/indoor
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Unintended/Environment objects]
	Types
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	



[bookmark: _Toc156813322]ISAC channel modelling
Agreement
The following cases of radio propagation in the target channel are considered for the study

	Case
	Tx-target 
	Target-Rx 

	1
	LOS condition
	LOS condition

	2
	LOS condition
	NLOS condition

	3
	NLOS condition
	LOS condition

	4
	NLOS condition
	NLOS condition



· Case 1/2/3/4 can be considered for bistatic sensing mode
· At least Case 1/4 can be considered for monostatic sensing mode
· Note: It doesn’t imply the channel response for each link is separately generated then concatenated
· FFS how to determine LOS condition and NLOS condition, e.g., based on LOS probability, or determined based on geometrical locations of environment object (EO).
· In LOS condition, line of sight ray(s) are present between Tx/Rx and target, and there may or may not exist non-line of sight ray(s) between Tx/Rx and target too
· In NLOS condition, there only exist non-line of sight ray(s) between Tx/Rx and target

Agreement
· In the target channel between Tx and Rx, scattering of a sensing target can be modelled as single scattering point or multiple scattering points 
· FFS one or multiple incoming/output rays corresponding to a scattering point
· FFS how to select single or multiple scattering points for the target, e.g. depending on the distance between target and Tx/Rx, size/shape of target, etc.
· Note: the sensing target can be assumed in far field of sensing Tx/Rx.
· FFS details to model the single or multiple scattering points

Agreement
RCS of a physical object shows dependency to at least the following factors: 
· Type of the object
· The size of the object
· The material of the object
· The shape of the object
· Orientation of the object
· FFS: Distance between Tx/Rx and the object
· The incident angle and scatter angle
· The carrier frequency
· polarization of the transmitter and receiver
· FFS Temporal or spatial consistency
· FFS antenna pattern
· FFS whether/how to model the above factors in the CR, e.g. with an RCS model with a scattering point

Agreement
EO is a non-target object with known location. 
· FFS other known parameters of the EO
· FFS details on EO modeling
The following options for EO modeling are considered for further study 
· Option 1: EO is modelled different from a sensing target 
· Applicable at least for an EO having extremely large size (referred as EO type-2 for discussion purpose) 
· FFS modeled similar to section 7.6.8 ground reflection in TR 38.901
· FFS EO modeling impacts the target channel and/or the background channel
· Option 2: EO is modeled same/similar as a sensing target
· Applicable for an EO having comparable physical characteristics as a sensing target, (referred as EO type-1 for discussion purpose)
· FFS Applicable for EO type-2
· FFS EO modeling impacts the target channel and/or the background channel
· Option 3: EO is modeled and its location is determined from a stochastic clutter generated following the cluster generation in TR 38.901
· FFS details
· Option 4: EO is not modelled
· Other options are not precluded
· Note: it is not precluded that multiple options can be supported in the channel modelling

Agreement
The following options are considered for further study to model the target channel for a target
· Option 1: modelled by concatenation of path(s) from Tx to target and from target to Rx
· Option 2: modelled by Tx-to-Rx path(s) satisfying Tx-target-Rx geometry
· Option 3: combination of Option 1 and Option 2

Agreement
If a target is modelled with single scattering point, the following options to model RCS of the target are considered for further study. 
· Option 1: Random RCS value generated by a statistical distribution, depending on the factor(s) having impacts on the RCS modelling. 
· FFS the distribution. 
· FFS the factor(s) 
· Option 2: Deterministic RCS value is defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling 
· Note: Constant RCS for a target type can be a special case of Option 2
· FFS the factor(s)
· FFS details of function and/or table
· Option 3: combination of Option 1 & 2, e.g., RCS value is generated by combining a deterministic component and a randomly generated component.
· FFS application of each option to large scale fading and/or small scale fading
· FFS target with multiple scattering points

Agreement
· Interested companies are encouraged to submit validation results together with their proposal for ISAC channel modeling
· Up to each company to select the way for validation
· Option 1: Experimental results
· Option 2: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model
· Note: the layout of the scenario used for validation is up to company choice

Agreement
ISAC channel model for link level simulation is to be discussed after the system level channel model is sufficiently stable with basic functionalities. 

RAN1 #117, Fukuoka, JP, May 20th-24th, 2024
ISAC deployment scenarios
Agreement
For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis, the following principles apply:
1. For defining sensing Tx and sensing Rx properties (e.g., cell layout, BS antenna height, and minimum distance), scenario parameter values for the applicable communication scenarios in 38.901 are considered as a starting point. Updates to these evaluation parameter values for ISAC scenarios will consider the following:
· aerial UEs parameter values as defined in TR 36.777
· indoor room scenario parameter values defined in TR 38.808 
· automotive scenario parameter values as defined in TR 37.885, 38.859 for Urban grid/Highway 
· Minimum distances between Tx/Rx and target are not defined in the existing communications scenarios and shall be included in the sensing target deployment scenarios.
· Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.
2. For defining sensing target properties, as a baseline
· Evaluation parameter values can be taken from additional TRs, e.g., TR 36.777, 37.885, 38.859, etc.
· Size of sensing targets based on TR 22.837, 37.885 (e.g. for automotive), 38.901 (e.g. for AGV size), etc

Agreement
For ISAC deployment scenarios, carrier frequency, bandwidth, and SCS are not included in the evaluation parameters templates for sensing scenarios, but may be included in the evaluation/calibration phase. 


Agreement
For UAV sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/values.
Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901]
UMi-AV, UMa-AV, RMa-AV

	Sensing transmitters and receivers properties
	Rx/Tx Locations
	Rx/Tx locations are selected among the TRPs and UEs locations in the corresponding communication scenario
Note1: this may include aerial UEs for UMi-AV, UMa-AV, RMa-AV communication scenarios. [In this case, other Rx/Tx properties (e.g. mobility) are also taken from the corresponding communication scenario.]

	Supported sensing modes
	[All 6 sensing modes]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal velocity: Up to 160 km/h 
[FFS specific velocity(ies) or random distribution]
[FFS vertical plane velocity]

	
	3D distribution
	[Uniform between a minimum and maximum height]
[Uniform in horizontal domain at a given height]

	
	Orientation
	Random in horizontal domain

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx and sensing target/[unintended objects]
	FFS

	Minimum 3D distance between sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS




[bookmark: _Hlk167321039]Agreement
RAN1 agrees to the following revised evaluation parameters values for the UAV sensing target scenarios:

	Parameters
	Value

	Sensing transmitters and receivers properties
	Rx/Tx locations are selected among the TRPs and UEs locations in the corresponding communication scenario 
Note 1: Other Rx/Tx properties (e.g. mobility) can also be taken from the corresponding communication scenario.
Note 2: This may include aerial UEs as Rx/Tx that can be selected among locations in the UMi-AV, UMa-AV, RMa-AV communication scenarios.

	
	




ISAC channel modelling
Agreement
Multiple sensing targets can be modelled in the ISAC channel of a pair of sensing Tx and sensing Rx
· FFS whether to model a propagation path from Tx to Rx interacting with more than one sensing target 
The same sensing target can be modelled in the ISAC channels of multiple pairs of sensing Tx and Rx

Agreement
· For discussion purpose, the propagation paths in the target channel are classified  
· The direct path, i.e., LOS ray from Tx to target + LOS ray from target to Rx
· The indirect paths, i.e., any propagation path other than the direct path, including 
· LOS ray from Tx to target + NLOS ray from target to Rx
· NLOS ray from Tx to target + LOS ray from target to Rx
· NLOS ray from Tx to target + NLOS ray from target to Rx
· For radio propagation Case 1, 
· For a direct path, the following parameters are [deterministically] generated at least based on the geometry location of Tx, target and Rx
· AoA/ZoA at Rx
· AoD/ZoD at Tx
· AoA/ZoA/AoD/ZoD at target
· delay
· FFS initial phase
· Doppler
· FFS power/polarization including the impact of RCS
· FFS the number of direct path(s) for a target
· FFS on detailed modelling of indirect path(s)
· FFS on details of modelling of indirect paths in radio propagation Case 2/3/4
· To generate the channel coefficients of direct/indirect path(s) in the target channel, the channel coefficient generation function in step 11 in section 7.5 of TR 38.901 (e.g., formula 7.5-22) is used as the start point
· Note: modification to step 11 is deemed necessary
· FFS adding impact of small scale RCS
· FFS Doppler


Agreement
· Spatial consistency should be supported for ISAC channel
· Spatial consistency should be supported based on movement of sensing Tx, sensing target and/or sensing Rx 
· FFS EO handling


Agreement
When the stochastic cluster is used to generate the indirect paths in the target channel of a target
· The stochastic cluster generation in section 7, TR 38.901 is used as starting point. 
· FFS a stochastic cluster is generated between Tx and Rx satisfying Tx-target-Rx geometry, or between Tx/Rx and target 
· FFS modification to stochastic cluster generation in section 7, TR 38.901
· FFS use of sub-cluster to model the indirect paths
Note: RAN1 continues studying using EO to generate the indirect paths in the target channel of a target


Agreement
When the stochastic cluster is used to model indirect path in the target channel
· For bistatic, the LOS condition from Tx to target and from target to Rx is determined separately for a target
· FFS: The correlation of LOS condition of Tx-target and Rx-target links of a target 
· For monostatic, a same LOS condition is determined for Tx to target and target to Rx
· The LOS condition from Tx to target and/or from target to Rx is determined with the LOS probability
· The probability schemes in existing 3GPP TRs, e.g., TR 38.901. TR 36.777, TR 37.885, etc. are considered as start point
· FFS: How to consider the impacts of target height on LOS probability.


Agreement
When stochastic cluster is used to model indirect path in the target channel, down-select between the following options
· Option 1: modelled by concatenation of path(s) from Tx to target and from target to Rx
· For each of the Tx-target link and target-Rx link, 
· The parameters delay, power, angle, [initial phase], [Doppler] of NLOS ray(s) in the link Tx-to-Target or Target to RX are generated 
· FFS following cluster generation in section 7, 38.901 
· The target channel is generated by concatenating the parameters of the Tx-target link and target-Rx link. 
· FFS on Convolutional or 1-by-1 coupling or 1-to-many coupling
· FFS how to combine the clusters in target channel and the clusters in background channel
· Option 2: modelled by Tx-to-Rx path(s) satisfying Tx-target-Rx geometry of the direct path 
· The parameters delay, power, angle, initial phase of a stochastic (sub-)cluster between Tx and Rx are generated following cluster generation in section 7, 38.901
· The parameters [delay], [power], [angle], [Doppler] of the (sub-)cluster are updated by the target property
· FFS how to combine the clusters in target channel and the clusters in background channel

2.1.2	Remaining Open issues
The following open issues need to be addressed:
· Identify details of the deployment scenarios for ISAC channel modeling.
· 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), radar cross-section (RCS), mobility and clutter/scattering patterns;
b) spatial consistency.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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	28.01.2021		minor adaptations for RAN #91e
	09.11.2020		minor adaptations for RAN #90e
	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
3 / 3
