WIC Wireless Device

Ensuring 5G NTN device performance

Goce Talaganov

Market Segment Manager Wireless
Devices

Rohde & Schwarz

ROHDE&SCHWARZ
Make ideas real

YTV |

NEVER LOOSE COVERAGE .

-



NTN Device Market

NTN services—including D2D, DTC, DTH—are becoming strategic differentiators for mobile operators and
handset vendors, driving deeper collaboration with satellite operators. NTN is emerging as a churn
protection feature for MNOs, this alone drives the market.
* The market is divided between:
» Operators with MSS spectrum (e.g., Echostar, Viasat, Globalstar, Iridium)
» Operators leveraging MNO spectrum (e.g., Starlink, AST Spacemobile)
— This distinction is blurring as LEO players (e.g., Starlink, AST) increasingly pursue MSS spectrum (e.g.,
Starlink — Echostar, AST — Ligado).
+ Two competing system approaches have emerged:
* 3GPP Rel-17-based NB-NTN (e.g., Skylo (GEO), Globalstar/Iridium/Sateliot (LEO): Supports 2-way
messaging, voice in future.
 LTE DTC-like systems (e.g., Starlink, AST): Focus on direct-to-cell connectivity on unmodified devices,
targeting Messaging, Data, and Voice)
 Amazon Kuiper is entering the LEO race as a strong challenger.
« Apple is making significant investments in satellite capability through Globalstar.
» China is progressing with initiatives like GW, G60, and SpaceSails.
« Europe is advancing with its own IRIS? program.
« Unifying trend: A global convergence towards 5G NTN and 6G NTN, integrating both NR-based and NB-
NTN architectures.
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3GPP now offers a generic Framework
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NTN UE Development
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NTN Demos
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NR-NTN DEVICE TESTING NTN CONFORMANCE AND CARRIER

ACCEPTANCE TESTING
+ CMX500 demos an all-in-one » Covers NB-NTN conformance tests (PCT, RRM, RF)
satellite communication testing for Skylo, TMO, Starlink via the Contest GUI.

platform with multiband and

multiorbit support. + Uses Al to simplify test log searches.

» Features a Constellation Insight
tool for easy network configuration. NTN CONFORMANCE TESTING AND
ADVANCED REPORTING

» Showcases the first NR-NTN FR1 RF
conformance tests. Discussions on FR2/FR3

* Includes a recorded demo of a robot arm for
automated testing.
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LEO CHANNEL EMULATOR
CUSTOMIZED 5G SIGNALS FOR FR3
AND NTN TESTING

« Demonstrates non-standardized 5G
signal configurations using VSG/VSA.

» Allows custom bandwidth and sub-
carrier spacing, useful for early FR3 and
NTN R&D.

« NR-NTN LEO Channel emulator with
SpaceNexus SW
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MEDIATEK NR-NTN in LEO VIAVI E2E NR-NTN TESTBED MURATA VOICE OVERNB-NTN KOREA TELEKOM AND KTSAT

Using our FSW/SMW for NR-NTN NR-NTN E2E testbed with CMX500 Using CMW500 and ourown Using R&S and Viavi E2E NR-NTN

LEO channel emulation over Ka and TM500, demoing LEO Sat developed application for low bitrate testbed, after a successful PoC of live

and Ku band demonstrating NR- channel with dynamic Doppler and codecs, this demo shows interactively testing over Ktsat GEO, KT will

NTN connection for OneWeb sats. delay, with CHO mobility E2E one way voice over NB-NTN GEO demonstrate their future capabilities,
connection, on murata module with video over NR-NTN

True flat
Sateliite
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NTN Device Testing




The NTN Puzzle - and it's solution
All 3GPP flavors + integrated channel emulation - supported on CMX

Available on CMW
Available on CMX in Q4/25

Available on CMX
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Available on CMX in 7/25 I Available on CMX
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Integrated
channel

emulator
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VSAT Testing OTA and Beamforming

» Robot arm controller, integrated with CMX
» Satellite location provided by CMX, robot arm ensures signal is from the right direction

R&S®CMX500 ENABLES

COMPREHENSIVE TESTING
INCLUDING BEAMFORMING.

@ Rohde & Schwarz 06/04/2025



The challenges for the ecosystem

» NB-NTN
— Voice — low datarate codecs
— TDD support
» LTE-SCS
— Voice — Reliable Handover
— Ensure devices work without 3GPP specs/tests
— Interference, cross boarder
» NR-NTN FR1
— Optimized Signaling overhead (handing over thousands of users)
— Support new handover types (Conditional, Rach-less, resync based on SIB)
— RF, RRM, PCT conformance tests coming
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NB-NTN

» Skylo, VzW offering this service
» So far: Only Text
» Next: Voice call
— NB-IOT is not Full-duplex - Like a Push-to-Talk, Walkie-Talkie service
— R&D with partners on low-daterate codecs

» Other upcoming trends
— NB-NTN with LEO satellites
— NB-NTN on TDD (Iridium)
» R&S offers leading TC count for Skylo
» CMX with same feature set as NR-NTN (User defined orbits, Moving UE, ...)
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LTE-SCS - coming in July

» Starlink offers this service
— Text message
» AST coming next
» CMX beta SW with LTE-SCS in July
— Integrated channel emulator
— large static delay (> 10 ms)
— typical residual Doppler (+-2 kHz)
— Adaptations in LTE stack
— Time-delay, RAR, HARQ modifications
— Predefined profiles

@ 12 Rohde & Schwarz 06/04/2025

enodeB
DL

ok oy

UL2

UE1 DL

UE2 DL
UL2



LTE-D2C/SCS - coming next

» Advanced scenarios based on extensive measurement campaign

» R&S TSME network scanner is used in addition to test plans to create realistic test profiles
» User-defined orbits, same look & feel as NR- and NB-NTN
» Dynamic delay, dynamic doppler
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NR-NTN

» Bring up of new feature in chipsets

— Chicken-egg problem - resolved: Work ongoing from several major chipset vendors
— We need to raise the chicken now
» Doppler compensation, Timing-Advance and Handover proven to be working in R&D devices

o E— Q
+ e

- See MWC demos
— The foundation is laid
» Focus now on Handover optimizations

@ 14 Rohde & Schwarz 06/04/2025



NR-NTN - CMX support today

R-17 integrated in CMX

LEO, MEO, GEO, user defined orbits

Static UE

Earth Moving cells

3D GUI and Orbit Tool for full control over your simulation

vVvyYvyvyyvyypy

Auto deployment: Load 600 satellites and we will automatically always pick the 6 best and
simulate them = 24/7 simulation

Auto-Handover > CMX sends UE to next satellite before current one disappears
Conditional Handover T1+A4, D1+A4
Ka-Band support (n510, n511, n512)

vwyy
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NR-NTN - What's next

» Moving UE
— Load a GPX track and simulate with consistent GPS+NR-NTN signals
— Conditional Handover D2+A4

» Quasi-Earth-Fixed cells (requires R-18)
— Rach-less handover

— SIB19 extensions
— Satellite switch with resync
— Hard/Soft
» Ku-Band support

Soft satellite switch
® 16 Rohde & Schwarz 06/04/2025



NR-NTN

j 5 60 Load, configure, visualize and deploy satellites.
Fading & NB-NTN (Q4/25) G | 5888 |
e @'.. @ .0 .eee
Channel LTE-SCS/D2C (7/25) Rl ccccedcer.
Emulation Conformance ‘ T RREREeee
up to 6 sats. o H e o
Y
S NTN «TN handover

‘ Cell selection

N (<<,g\>>) Inter beam handover
0\ )
é W, Inter-satellite handover

Experience seamless control and visualization

+/-720Khz doppler

UE 4 _ E Ka
LEO MEO GEO/GSO emulator .
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https://www.rohde-schwarz.com/products/test-and-measurement/wireless-tester-network-emulator/rs-cmx500-5g-one-box-signaling-tester_63493-601282.html?change_c=true

Thank you
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