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▪ 5G base stations simultaneously sense and 

communicate using shared spectrum and 

hardware

✦ Shared waveform — no separate radar

✦ Same RF front-end for TX/RX

✦ Network becomes a distributed sensor fabric

▪ Detects, localizes, and tracks: UAVs, vehicles, 

humans

▪ 3GPP Rel-19 ISAC study item is active

▪ 6G Sensing SID approved (Rel-20)

▪ Some ISAC networks have already been 

deployed commercially, and nations are funding 

R&D efforts in the area

What Is ISAC?
Integrated Sensing and Communications — one waveform, one antenna, two functions

How It Works Why Now?

Rel-19
3GPP NR ISAC

Study Item

6G SI
6G Sensing SID

Approved

2030
6G Target

Specifications

3 Modes
Mono · Bistatic

· Multistatic

>1 km
UAV detection

range
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▪ Detect · Localize · Track UAVs

▪ TRP Monostatic

(Rel-19 baseline)

▪ Range: 10 m – 5 km

RCS: –13 dBm²

▪ Vehicles · Pedestrians

Industry 4.0 AGVs

▪ TRP–UE Bistatic

UE–TRP Bistatic

▪ Digital twin

construction

▪ Port & perimeter

Intrusion detection

▪ TRP–TRP Bistatic

Multistatic / Cooperative

▪ Sensor fusion:

radar · lidar · video

ISAC Use Cases & Sensing Modes
Priority applications and the six 3GPP sensing configurations under study

▪ Aerial & Counter-UAV ▪ Defense & Security▪ Ground & Automotive

TRP

Mono

TRP-TRP

Bistatic

TRP-UE

Bistatic

UE-TRP

Bistatic

UE

Mono

Multi-

static

Six 3GPP Sensing Modes (RAN4 6G Sensing SI, Malta Apr 2026)
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3GPP ISAC Standardization Roadmap
From channel modeling to full 6G NR ISAC specifications — active study items 

across RAN1, RAN3, RAN4

Rel-18

2023

TR 38.901 extended:
RCS + target mobility

channel models

Rel-19

2024–25

NR ISAC Study Item
UAV baseline (mono)

TR 38.765 metrics

Rel-20

2025–26

6G Sensing SID
RP-251881 approved

RF feasibility / coexist

6G NR

~2030

Full normative specs
All sensing modes

Testability reqs

Key Agreement — RAN4 #118bis Malta, Apr 2026:  Existing IMT emission requirements apply to ISAC during 6G SI  ·  

Priority use cases: TRP Monostatic (UAV) and TRP-UE Bistatic (vehicle)  ·  6 sensing modes under study

Positioning

Accuracy

Sub-meter for UAV

Velocity

Accuracy

Doppler per CPI

Missed Detection

Probability

Mandatory KPI

False Alarm

Probability

Types 1 & 2
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▪ Self-interference:

TX leaks into RX path

▪ Clutter from buildings,

terrain, foliage

▪ High PAPR distorts

range-Doppler estimation

▪ Base stations optimized

for throughput, not tracking

▪ Distributed bistatic nodes

need precise clock sync

▪ Raw IQ data rates exceed

edge processor capacity

▪ No standardized

testbed protocols yet

▪ Must test all 6 sensing

modes x use cases

▪ Sensing + comms KPIs

must be co-validated

Key Testing Challenges
ISAC validation requires new tools — measuring sensing KPIs, not just throughput

▪ Signal Integrity ▪ Test Coverage▪ Hardware & Sync

Relative Testing Difficulty

Self-interference isolation

Test standardization gap

Clock sync (bistatic)

IQ data throughput

Clutter modeling
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A unified emulation platform — joint UE simulation, ISAC sensing, 

and ray tracing digital twin

The VIAVI Approach

http://www.viavisolutions.com/
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VIAVI Site-Specific Digital Twin for ISAC
A Unified Emulation Platform

• Industry-first ISAC optimized 

raytracing solution 

• Patented compression algorithm for 

real-time channel emulation

• Calibrated via VIAVI field instruments 

or VIAVI NITRO Location Intelligence

• Integrated with the VIAVI Vertex 

channel emulator

Calibration (opt.)

VIAVI Raytracing

VIAVI Field 

Instruments and
NITRO Location

Intelligence

XEDGE

ON A-800

NITRO 

Location 

Intelligence

Digital Map 
(Industry standard 

or proprietary)

Base

Station
Under 

Test

Scenario

…

Ray compression
(ISAC optimized, patented)

VIAVI Vertex Channel Emulator

VIAVI TM500 

UE Emulator
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Video Demo
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Summary

▪ 1   ISAC is in active 3GPP standardization — Rel-19 NR study item, 6G SID 

approved

▪ 2   Testing requires purpose-built tools: sensing KPIs, not just throughput 

metrics

▪ 3   VIAVI is the only unified platform — UE emulation + ISAC sensing + ray 

tracing

▪ 4   Patent ray compression enables real-hardware validation at operational 

scale

▪ 5   Roadmap aligned: 6G ready

Key Takeaways

Contact VIAVI Solutions to schedule an ISAC testing demonstration   |   www.viavisolutions.com
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