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« Define channel modelling aspects to support object detection and/or
tracking (as per the 3GPP Service and System Aspects 1 (SA1) meaning
in the technical specification (TS) 22.137 [2])

« Construct a common modelling framework capable of detecting and/or
tracking the following example objects (sensing targets) and to enable
them to be distinguished from unintended objects:

1. Unmanned aerial vehicles (UAVS)

2. Humans indoors and outdoors

3. Automotive vehicles (at least outdoors)

4. Automated guided vehicles (AGVs e.g. in indoor factories)
5. Objects creating hazards on roads/railways

. [1] 3GPP RP-242348, “Revised SID: Study on channel modelling for integrated sensing and communication (ISAC) for NR,” RAN#105, Melbourne, Australia, Sept. 2024.
Copyright 2025 NTT CORPORATION [2] 3GPP TS 22.137 V19.1.0, “Service requirements for Integrated Sensing and Communication; Stage 1 (Release 19),” Mar. 2024. 3
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1. UAVs 4. Automated quided vehicles (AGVs e.q. in indoor
® UAYV flight trajectory tracing factories
® Network assisted sensing to avoid UAV collision ® AGV detection and tracking in factories
® Sensing for UAV intrusion detection ® Autonomous mobile robot (AMR) collision avoidance in smart
® UAVs/vehicles/pedestrians detection near Smart Grid factories
equipment
5. Objects crating hazards on roads/railways, within a
2. Humans indoors and outdoors minimum size dependent on frequency
® Intruder detection in smart home ® Pedestrian/animal intrusion detection on a highway
® Contactless sleep monitoring service ® Sensing for railway intrusion detection
® Health monitoring at home ® Sensing at crossroads with/without obstacle
® Service continuity of unobtrusive health monitoring ® Accurate sensing for automotive manoeuvring and navigation
® Roaming for sensing service of sports monitoring service
® Immersive experience based on sensing ® Integrated sensing and positioning in factory hall
® Use case public safety search and rescue or apprehend

(Combination of targets mentioned above and others)

® Rainfall monitoring
i i o i
3. Automotive vehicles (at least outdoors) ° g;';ﬁ? ga rfzr;tﬂzirési%ng it]wssen’?aaﬁteciti ec
® Sensing assisted automotive maneuvering and navigation e Intruder detection in surroundings of smart home
: \?{EE.S'TQ for pgrhpg fgg‘esdetermmatmn ® Sensing for tourist spot traffic management
cShicies sensing for . . _— . ® Protection of sensing information
® Sensing for automotive manoeuvring and navigation service ® Sensor groups
o *.g'hedn nottscclerreglt_by RAN ® Seamless XR streaming
ind Spot detection ® (Coarse gesture recognition for application navigation and

immersive interaction

Copyright 2025 NTT CORPORATION [3]1 3GPP TR 22.837 V19.4.0, “Feasibility study on integrated sensing and communication (Release 19),” June 2024.
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X RSSI: Received Signal Strength Indicator. CSI: Channel State Information
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Background @ NTT

ISAC(Integrated Sensing and Communications) is a system that integrates communication functions
with sensing capabilities using radio waves, aiming to reduce cost and power consumption while
enabling advanced wireless connectivity and digitalization of real-world information.
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Technical overview O)NTT

W DY eXtracCting sensing-reievant information

Demonstrated that it is possible to estimate outdoor human fIo

from radio signals emitted by commercial base stations.
This technology enables high-accuracy estimation of the number of people using only limited available data,

such as RSSI and CSI
X RSSI: Received Signal Strength Indicator. CSI: Channel State Information
Current sensor network ISAC Synchronization signals periodically
transmitted from commercial BSs
are directly utilized for sensing.
Data server T
High-accuracy ¥ human

Data server

D flow estimation using
limited information.
S

0
N Camera

Infrared I’
\\\\\ Sensing

&= darea

20

/
/
/
>

Area where communication equipment is
present corresponds to the sensing area. .

Sensing area depends on
the placement of sensor devices.
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Ref: Details of People Counting Technology @ NTT

Features of propagation information

RSSI: Higher sampling rate, low overhead

— To capture various time changes, moving standard deviations with multiple time window widths are computed.
CSl: Propagation path spatial information can be measured per antenna and subcarrier.

— To extract this spatial information, inter-antenna and inter-subcarrier variations are computed.

Robustness to noise

Outdoor environments are affected by noise, which can reduce the generalization performance of ML models.
— To mitigate overfitting, a data augmentation technique is used during training by adding noise to both the

observed values and the ground truth labels.” .
Learning
RSS| —— Feature extractor |, Fagtures w/ noise
/ (time) /
Learn_ing People counting [— Pedestrian count
w/ noise

Feature extractor
CSlI 5—' —> Features

(Space)
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ISAC use cases O)NTT
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Ref: Use cases in 3GPP ©) NTT
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Experimental environment and results O)NTT
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