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10.5 Study on Integrated Sensing And Communication (ISAC) for NR
Please refer to RP-252819 for detailed scope of the SI.

[123-R20-ISAC] Email discussion on Rel-20 ISAC – Yingyang (Xiaomi)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2509452	Session Notes of AI 10.5	Ad-Hoc Chair (NTT DOCOMO, INC.)

R1-2509237	Draft TR 38.765 v010: Study on Integrated Sensing And Communication (ISAC) for NR	Xiaomi, China Telecom
R1-2509522	Draft TR 38.765 v010: Study on Integrated Sensing And Communication (ISAC) for NR	Xiaomi, China Telecom
R1-2509522 is endorsed

10.5.1 Evaluation assumptions and performance evaluation
Including study of metrics, measurements, and relevant measurement quantization for UAV use case.

R1-2509238	Summary #1 on evaluations for NR ISAC	Moderator (Xiaomi)

Agreement:
In section 6.2 Performance evaluation results in TR 38.765, 
· Multiple configurations of the following parameters are defined to respectively analyze the evaluation results
· At least Two baseline configurations 1 & 2 are defined for evaluation purpose
	
	Parameters
	Configuration 1
Baseline
	Configuration 2
Baseline

	1
	Scenario
	(UMa-AV, 500m)
	(UMa-AV, 500m)

	2
	Sensing Tx/Rx operating simultaneously or not
	Sensing Tx/Rx operating simultaneously
	Sensing Tx/Rx operating simultaneously

	3
	Carrier frequency
	4 or 4.9GHz
	4 or 4.9GHz

	4
	Max BS Tx power
	52 dBm
	37 dBm

	5
	BS antenna configuration 
	·  (M, N, P, Mg, Ng, Mp, Np)
· Tx: (8,8,2,1,1;4,8)
· Rx: (8,8,2,1,1;4,8)
 = (0.5, 0.8)λ, +45°/-45° polarization
	· (M, N, P, Mg, Ng, Mp, Np)
· Tx: (8,8,2,1,1;4,8)
· Rx: (8,8,2,1,1;4,8)
 = (0.5, 0.8)λ, +45°/-45° polarization

	6
	Number of targets per sector in center site
	N=5
	N=5

	7
	Target vertical distribution
	25-300m
	25-300m



· Additional configurations can be defined for other assumptions of the parameters, based on reported evaluation results in RAN1 #124.

Agreement:
· Companies should report whether a same target is modeled in the ISAC channel of single, multiple or all STXs/SRXs 
· Company should report how to determine the single or multiple STXs/SRXs for a target
· The details of STX/SRX determination will be captured along with the corresponding evaluation results in the TR for NR ISAC
· If the evaluation results are derived by measurement reports from multiple/all STXs/SRXs, companies should report how measurement reports from multiple/all STXs/SRXs are used

R1-2509239	Summary #2 on evaluations for NR ISAC	Moderator (Xiaomi)
R1-2509240	Summary #3 on evaluations for NR ISAC	Moderator (Xiaomi)
R1-2509241	Summary #4 on evaluations for NR ISAC	Moderator (Xiaomi)

Agreement
From RAN1 perspective, the following measurements that may be reported from RAN are identified in the study of NR ISAC. Note: Down selection of Level(s)/Option(s) for recommendation can be discussed separately. 
· Level A: Raw data per Tx antenna port per OFDM symbol per RX antenna port per TRP for a given time stamp
· Option A1: Amplitude and phase samples in time/delay domain of the estimated channel, i.e., Amplitude and phase values of channel impulse response
· Option A2: Amplitude and phase per subcarrier in frequency domain of the estimated channel 
· Level B: Amplitude and phase profile of delay, and/or Doppler, and/or angle per TRP for a given time stamp by using window(s) of the [consecutive] samples in delay, Doppler and/or angle domain
· Option B1: Delay-Doppler profile per Tx antenna port per Rx antenna port, which includes the amplitude and phase samples distributed across different delays and Doppler shifts. 
· Option B2: Delay-Angle profile per Tx antenna port per OFDM symbol, which includes the amplitude and phase samples distributed across different delays and spatial angles (e.g., Angle of Arrival).
· Option B3: Delay-Doppler-Angle profile per Tx antenna port, which includes the amplitude and phase samples distributed across delay, Doppler, and angle domains.
· Option B4: Delay profile per Tx antenna port per OFDM symbol per Rx antenna port, which includes the amplitude and phase samples distributed across different delays.
· Note: Level B is applicable for either LCS or GCS
· Level C: per detected path/point measurements per Tx antenna port per TRP which may be reflected/scattered from scattering point(s).
· Option C1: Delay/range, Doppler/velocity, one or multiple 3D angles, and [power/confidence metric] per detected path for a given time stamp.
· A path is associated with one couple {delay/range, Doppler/velocity, [power/confidence metric]}, and one or multiple 3D angles.
· Option C2: Doppler/velocity, position, and [power/confidence metric] per detected path for a given time stamp.
· A path is associated with one doppler/velocity, [power/confidence metric], one or multiple positions
· Option C3: Delay/range, Doppler/velocity, 3D angle, and [power/confidence metric] per detected path for a given time stamp.
· A path is associated with one delay, and one or multiple triple {Doppler/velocity, 3D angle, [power/confidence metric]}
· Option C4: Delay/range, Doppler/velocity, 3D angle, and [power/confidence metric] per detected point for a given time stamp
· A point is associated with one range/delay, one Doppler/velocity, one 3D angle
· Option C5: Position, velocity, and [power/confidence metric] per detected point for a given time stamp
· A point is associated with one position, one velocity
· FFS: Velocity can be 
· Opt 1: radial velocity 
· Opt 2: 3D velocity
· Note: 
· Position can be defined in either LCS or GCS
· Angle can be defined in either LCS or GCS
· Ambiguity issue will be further discussed
· 3D angle refers to a pair of horizontal and vertical angles
· Level D: Object/target level measurement [per TRP or per gNB]
· One or more value pair(s) {position, velocity} in GCS for a given time stamp is reported for a detected object/target, 
· Option D1: Only one value pair {position, velocity} in GCS for a given time stamp is reported for a detected object/target. The association of multiple measurements across different time stamps for the same detected object/target is not reported.
· Option D2: Only one value pair {position, velocity} in GCS for a given time stamp is reported for a detected object/target. The association of multiple measurements across different time stamps for the same detected object/target is reported.
· Option D3: One or more value pairs {position, velocity} in GCS for a given time stamp are reported for a detected object/target. The association of multiple measurements across different time stamps for the same detected object/target is reported. 
· Option D4: One or more value pairs {position, velocity} in GCS for a given time stamp are reported for a detected object/target. The association of multiple measurements across different time stamps for the same detected object/target is not reported. 
· Note: Ambiguity issue can be further discussed if any
· Note: velocity is 3D velocity for Option D2/D3
· FFS: velocity can be radial velocity or 3D velocity for Option D1/D4
· Note: the possible information from RAN to SF for further processing can be further discussed for all levels
· Note: the possible information from SF to RAN can be further discussed for all levels
· Note: confidence metric can be further discussed for options of Level C/D 
· Note: definition of time stamp for each of all options of all Levels can be further discussed 
· For Level A/B/C, Tx antenna port means reference signal antenna port for sensing purpose


R1-2509242	Summary #5 on evaluations for NR ISAC	Moderator (Xiaomi)

R1-2509243	Summary #6 on evaluations for NR ISAC	Moderator (Xiaomi)

R1-2508372	Views on evaluation assumptions and performance evaluation for ISAC	Sharp
R1-2508384	Discussion on evaluation assumption and performance evaluation for ISAC	Spreadtrum, UNISOC
R1-2508428	Evaluation methodology and performance evaluation  for 5G-A ISAC	vivo
R1-2508451	Discussion on evaluations and measurements for NR ISAC	CMCC
R1-2508464	Evaluation assumptions and performance evaluation of ISAC for NR	InterDigital, Inc.
R1-2508473	Discussion on Evaluation Assumptions and Performance Evaluation for ISAC	Tiami Networks
R1-2508485	Performance metric, methodologies, and initial evaluation results for ISAC	Huawei, HiSilicon
R1-2508593	Discussion on evaluation assumptions and performance evaluation for R20 ISAC for NR	CATT, CICTCI
R1-2508613	Discussion on ISAC evaluation assumptions and performance evaluation	China Telecom
R1-2508618	Evaluation assumptions and performance evaluation for ISAC	EURECOM
R1-2509458	On ISAC performance evaluations and assumptions	Lenovo	(Revision of R1-2508634)
R1-2508680	Discussion on performance evaluation for ISAC	Xiaomi
R1-2508723	Discussion of ISAC evaluation in 5GA	OPPO
R1-2508798	Discussion on ISAC evaluation assumptions and performance evaluation	Samsung
R1-2508859	Evaluation assumptions and performance evaluations of ISAC for NR	Nokia, Nokia Shanghai Bell
R1-2508877	Considerations on Evaluations for NR ISAC	CAICT
R1-2508883	Discussion on ISAC Performance Evaluation for 5G-A   	NIST
R1-2508938	Discussion on evaluation assumptions and performance evaluation for NR ISAC	Panasonic
R1-2508969	Discussion on evaluation assumptions and performance evaluation for NR ISAC	ETRI
R1-2509002	Discussion on ISAC for NR	Ericsson
R1-2509040	Evaluation assumptions and performance evaluation for NR ISAC	Hanbat National University
R1-2509054	Discussion on Performance Evaluations for Rel-20 ISAC	Google
R1-2509070	Discussion on Evaluation Assumptions and Performance Evaluation of NR ISAC	Sony
R1-2509106	Rel-20 Evaluation assumptions and performance evaluation for 5G-A ISAC	Apple
R1-2509124	ISAC Performance metrics and overhead	T-Mobile USA
R1-2509157	Discussion on ISAC evaluation assumptions and performance evaluation	MediaTek Inc.
R1-2509227	Evaluation Assumptions and performance evaluation for UAV gNB-monostatic sensing	Qualcomm Incorporated
R1-2509503	Discussion on 5G-A ISAC evaluation	ZTE Corporation, Sanechips,VIAVI				(Revision of R1-2509246)
R1-2509276	Evaluation assumptions and performance evaluation for ISAC	NTT DOCOMO, INC.
R1-2509293	Discussion on Evaluation assumptions and of ISAC  for NR	SK Telecom
R1-2509457	Discussion on evaluation assumptions and performance evaluation for NR ISAC	LG Electronics
		(Revision of R1-2509305)
R1-2509497	Evaluation assumptions and Performance Evaluation for Self-Interference Modeling for ISAC			Tejas Network Limited	(Revision of R1-2509326)
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