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3GPP Driving 5G Standards to Support New Vertical Markets

Vertical

* 5G New Radio » Power saving ¢ DSS > lFaneresming o WOS © SOLILAID
* MIMO * MR DC/CA + Small data
* 5G Core Network ~ » MIMO enh * NR-U
eMBB - = «DSS * FR110240AM  Tx from
» NSA / SA mode * Mobility enh  « Positioning
« FR2 (mmWave) . DC/CA «RRMenh  ° UL Coverage * NRUDC INACTIVE
» 71GHz * RAN slicing * QoE
» URLLC » Higher accuracy positioning
* Precision Positioning * Private network enh
* Private Networks * Enhanced loT and TSN/ URLLC support
» TSN over 5G * RedCap
» Enhanced NR-V2X services
* NR sidelink * NR sidelink enhancements

* NR sidelink relay

* Integrated Access and * More |AB
Backhaul (IAB) + eNB arch evolution
* RedCap

* Power saving
+ Small data Tx
* UL coverage

* NRNTN

* NB-loT/eMTC NTN

* NR multi-cast / broadcast services
* Proximity based services

* VR profiles for streaming
* Immersive CODEC and teleconferencing

Al/ML
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* QoE enh

* CAenh

» DSS

* Mobility enh

« Zero touch auto.

* NR MIMO evolution

* Further UL coverage enh
+ Evolution of Duplex

» NW energy saving

* NTN evolution — loT
* RedCap evolution
* Positioning evolution

* NR sidelink evolution
* Sidelink relay enhancements

* Smart repeaters, Mobile IAB
* AI/ML: Air I/F, Manage., Analytics, Security
* Energy Savings, New EC/EE KPIs, ES UCs

* RedCap evolution

* NR NTN evolution
« Sidelink enhancements

» Enhancements for XR

* Uncrewed Aerial Vehicle (UAV)

« Artificial Intelligence (Al) /
Machine Learning (ML)

* Network of Service
Robots with
Ambient Intelligence

* Integrated Sensing
and Communication

» Ambient power-enabled
loT device (zero energy)

« Satellite access Phase 3

» Mobile Metaverse

« UAV+ (UTM, ...)

» Artificial Intelligence (Al) /
Machine Learning (ML)



ISAC (Integrated Sensing and Communication)
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Wireless Environment Digital Twin Solution

| &5 Keysight F9860500A Channel Studio RaySim = (m] X

RF ray tracing solution that rapidly and accurately
simulates RF propagation channel between
transceivers for

 Digital-Twin link-level, system-level and network-
level simulators for 5G Advanced and 6G

* Wireless end-to-end emulation solutions for
design and verification testing of 5G Advanced/6G
Devices, and BS/RAN.

« Datasets generation for Al / ML model training
and KPIl benchmarking in software simulation and
on-target with real-time Emulation

Link, System and Network Level — E2E Emulation Solutions
Digital Twins (PROPSIM in Rell)
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Integrated Sensing and Communication (ISAC)
Near-Field and Far-Field Antenna Radiation e

user 1

g QUSCI“Q
 Depending on the system architecture (mono- \ éz
lecrk'

static vs multi-static TX/RX) and use case, ISAC

Combining Radar and

« The RADAR library in SystemVue can provide DUAL-FUNCTIONAL RADAR-
tools for RF modeling the sensing aspects of Communication Functions in a

COMMUNICATION BS

may involve careful self-interference studies. (g)

ISAC. | Beam-based System (Example)

« The phased-array antenna and near-field/far-field
radiation modeling of SystemVue provide a
valuable tool for ISAC studies.

Thetal-WaveForm@Data Flow Models}
[5:5.5.5. 5. 5] V [probeZ{)}

a {WaveForm@Data Flow flodels}

Thet
Explicit\alues=(32851x1) [0: 0: 0: 0: 0: 0] V [probe¥{)}

Range-Doppler Matrix . 1 4 . h
01 {OTA TestTx@Data Flow Models} 1 (Sink@Ditd Flow Models)

Phi (WaveForm@Data Flow Models}
Configuration=tniform Rectangutar Array StartStopOption=Samples

falues=(32851x1) [0; 0; 0. 0, 0; 0] ¥ [probeX{)}

02 {Oscillator@Data Flow McIg plitter_M@Data Flow Models}
30 GHz

Frequency
‘ Ao [P [ O I | Power=23 dBm NumRows=8
NumCols=8

i robe
PattemNormalization=Sum of Input Powers

Near-Field Radiation Pattern of the Array Far-Field Radiation Pattern of the Array Range-Doppler Graph of a Radar
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Use Case- Drone Hovering KEYSIGHT




Al/ML will pervade all aspects of Telco and RAN KEYSIGHT

Use Case — Gesture Recognition using Sensing + ML

F-------------------q

Robotic
Targets

Attenuator

Vector Signal
Analysis (89600

Function Generator

Test Automation

Signal Studio
Custom OFDM

Training Loss over Epochs
—— Training loss

YES

True labels

Range

NO

Epoch YéS NO
T\me Predicted labels
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InterDigital and Keysight to Demonstrate Dynamic Al-
Enabled Sensing at Mobile World Congress 2025

Company Release - 2/18/2025

Compani strate high accuracy Al-based sensing adaptable to dynamic environments for immersive experiences, intruder
detection, eHeal

WILMINGTON, Del,,

ing, and more

18, 2025 (GLOBE NEWSW

EH InterDigitaldF#7— X TF¥ 20V 4 ¥ L COAZEROER Yy V5

Anticipated hallmark technologies of 6G are the integration of sensing and communication (ISAC) and use of Al everywhere in the —
TEREELS:

B OGO b
B c QEZBAT

https://ir.interdigital.com/news-events/press-releases/news-details/2025/InterDigital-and-Keysight-to-Demonstrate-Dynamic-Al-
Enabled-Sensing-at-Mobile-World-Congress-2025/default.aspx

https://xtech.nikkei.com/atcl/nxt/column/18/03099/031200023/
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Digital Twin & Sensing Solutions @ WTP2025

Digital Twin Sensing Technologies (ISAC)
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Working Working

Demo Network and Radio Propagation
RF Channel Emulator (Propsim)
5G Network Emulator (UXM5G)

Demo
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APP

Real Video Server B Real Video Player UE An alysi S
» Device Diagnostics (Nemo)

Working

Demo Propagation calculation for D|g|ta T|n

« Raytracing Tool (RaySim)
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