MOBILE TEST
SUMMIT 2025

Virtual conference connecting the Waorld

Meik Kottkamp ‘
Technology Manager Wireles

ROHDE&SCHWARZ
Make ideas real



T&M SOLUTIONS FOR THE WIRELESS MARKET

As a global leader in RF and microwave testing, we support the entire product
lifecycle of wireless communications devices and infrastructure components.
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MOBILE TEST

WHY DID 4G LTE SUCCEED WITH CONSUMERS? e
HOW CAN 6G FOLLOW THE 4G LTE PLAYBOOK?

NeW deV'ce type | %eeccccceccecccccscccccsccns 1 ooooooooooooo

combined with use
cases applications...

= Success!
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MOBILE TEST

CARRIER-GRADE LAB-BASED TESTBED FOR EXTENDED"""
REALITY (XR) FROM AN END-TO-END (E2E) PERSPECTIVE

RullfautemationfofithePX Ry

testbedlvialR&S®EMseguience !
inc/®XRATestingfApp]

.

R&S®EMX500, R&S®AIIS{1800C
5Gl0nelBoxiSignalingjleste Ml Compact:3GRRIcomplianti@TAlchambenfog5GINRImmWavelsignals]

https://www.ericsson.com/en/press-releases/6/2025/ericsson-t-mobile-and-qualcomm-begin-xr-trials-with-5g-advanced

") Link to CMsequencer brochure
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https://scdn.rohde-schwarz.com/ur/pws/dl_downloads/dl_common_library/dl_brochures_and_datasheets/pdf_1/CMsequencer_bro_en_3609-6493-12_v0200.pdf
https://www.ericsson.com/en/press-releases/6/2025/ericsson-t-mobile-and-qualcomm-begin-xr-trials-with-5g-advanced

MOBILE TEST

MOBILE WORLD CONGRESS 2025 poreig D
DEMO IMPRESSIONS MAWC

=6 MARCH 2025

NEXT GEN XR APPLICATION TESTING
Jmmecsi wc upenence ensured throl h,(eshng w! R&SECHX500,

Mobile Test Summit 2025 xr-use-cases-video-detailpage_251220-1502211.html
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https://www.rohde-schwarz.com/us/knowledge-center/videos/e2e-testing-of-xr-use-cases-video-detailpage_251220-1502211.html
https://www.rohde-schwarz.com/us/knowledge-center/videos/e2e-testing-of-xr-use-cases-video-detailpage_251220-1502211.html

MOBILE TEST

ENSURE OPTIMUM QOS & QOE IN PRIVATE SUMMIT
NETWORKS & CRITICAL INFRASTRUCTURES

Mobile Test Summit 2025




MOBILE TEST

SOLUTION PORTFOLIO FOR PRIVATE NETWORKS SLMMIT

Research &

Acceptance

Spectrum clearance & [l Passive RF & active Predictive maintenance by |l Detailed passive RF &
interference hunting tests. Tuning network either regular performance [l active tests on site to
inside the factory, performance to meet verification or 24/7 identify root cause of
survey of surrounding |l customer KPIs autonomous monitoring network issues
networks (acceptance report) with trend analysis

B B

R&S®FPH, R&S®5G STS R&S®5G STS, LCM, QualiPoc, LCM, R&S®PR200, &S®SG STS,
QualiPoc, SmartAnalytics ~ SmartMonitor QualiPoc, LCM, SmartAnalytics
@ . Mobile Test Summit 2025



HOW TO MEASURE REAL-TIME CAPABILITY OF

MOBILE TEST
SUMMIT

A MOBILE NETWORK?

Interactivity Test

» Client sends a load pattern in UL,
server reflects to client

» Packet size and rate can be varied
based on a list of different traffic
patterns (from 16kbps to 15Mbps)

» KPIs: Latency (RTT), Jitter (packet
delay variation) and packet loss

UDP Stream Test

» Server streams packets as defined
by parameters; independent uplink
and downlink traffic

» Allows to build more specific patterns

(up to 50 Mbps)

» KPIs: Latency (RTT), Jitter (packet
delay variation) and packet loss

& s

TWAMP: Two-Way Active
Measurement Protocol —
specified by IETF (RFC 5357)

Data profile characteristics

Packet size | Packet Datarate | Delay

UDP stream of packets é

= TWAMP
— Reflector

_ Control packets with parameters oo |
s Packet
e Streamer’
oec
(oo% Packets stream
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MEASUREMENTS IN PRACTICE

TEST SYSTEM: MTB = MEIKS TESTING BIKE

17:43:52 - Session finished
17:43:52 - Pause: 0 s
17:43:52 -

17:43:52 - Cycle 3

17:44:26 - Pause: 0 s
17:44:26 -
17:44:26 - Cycle 4
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RESULTS
POST-PROCESSED WITH SMART ANALYTICS 140 WATCHDOG (16KBPS)
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PRIVATE NETWORKS & CRITICAL INFRASTRUCTURES
THE IMPORTANCE OF A RELIABLE TEST DEVICE

Important to note:
> Smartphones don‘t represent the real- Example results in a private (non-loaded) network

end user. Machines use modules,
support e.g. more UL MIMO layers

» Android (QualiPoc) and Windows
(ROMES) don‘t represent the real
machine end-user performance

LCM /P1 140 Watchdog 1 10,055 ms 3,952 ms 6,10 ms
16kbps 2 9,301 ms 3,028 ms 6,27 ms
8,314 ms 1,741 ms 6,57 ms

24,842 ms
31,682 ms
31,362 ms

7,557 ms 1,058 ms 6,50 ms 13,192 ms

9,806 ms 3,106 ms 6,70 ms 13,269 ms

Solution:

9,01 ms 2,58 ms 6,1 ms 31,69 ms

140 process 11,911 ms 5,857 ms 6,07 ms
automation 11,749 ms 5,939 ms 5,85 ms
500kbps 3 11,831 ms 5,881 ms 6,02 ms

11,959 ms 6,482 ms 5,48 ms

25193 ms

» Non-smartphone, headless access
device for mobile networks

» Basedon a4G/5G modem
(M.2 Quectel RM520N-GL)

» Linux host computer

18,737 ms
21,407 ms

26,411 ms

12,225 ms 6,281 ms 5,97 ms 28,243 ms

11,94 ms 6,09 ms 5.48 ms 28,24 ms
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https://www.rohde-schwarz.com/products/test-and-measurement/network-data-collection/rs-qualiprobe-rs-lcm_334280.html

MOBILE TEST

INTEGRATED SENSING AND COMMUNICATION (ISAC) "
USE CASES o R

A\ Enhanced
R 5Y radar& _
Detection & safety '\\‘ Flooding
collision - = & disaster
avoidance O\ detection
Gesture ‘ 8@? « ?i Q
detection & Intrusion & proximity
control

detection

oy dfadin

Man machine interworking v
& safety zones Remote health Communication link
@ 12 Mobile Test Summit 2025




COMPLETED WORK IN 3GPP
REQUIREMENTS AND CHANNEL MODELLING

— 5G wireless sensing service functional — The focus of the work is to define channel
requirements (authorization, exposure, modelling aspects to support object detection
security and privacy, charging) and/or tracking

— 5G wireless sensing performance — Aim at a common modelling framework
requirements (accuracy of positioning / capable of detecting and/or tracking the
velocity estimate, confidence level, sensing following example objects and to enable them
resolution, missed detection / false alarm to be distinguished from unintended objects:
probability, max sensing service latency, - UAVs

refreshing rate)

— Humans indoors and outdoors

3GPP TS 22.137 v19.1.0 (202 - Automotive vehicles (at least outdoors)

Technical on . . . .
- Automated guided vehicles (e.g. in indoor
3rd Generation Partnership Project; faCtorleS)
Technical Specification Group TSG SA; . .
Service requirements for Integrated Sensing and - ObJeCtS Creatlng hazards on
C°"‘“’“”§;‘;‘;”1; roads/railways, with a minimum size

(Release 19) dependent on frequency

® 13 Mobile Test Summit 2025


https://www.3gpp.org/ftp/Specs/2024-09/Rel-19/22_series/22137-j10.zip

ISAC CHANNEL MODELLING
TR 38.901

» Basic framework for the ISAC channel model:

HISAC = Htarget s
» Target channel contains components impacted by the sensing target(s)
— Target and all target interacting objects

— Environmental Object (EO)
- EO — An object with a known position

- Type 1: Dimension close to target’s dimension

— Type 2: Dimension much larger than target
» Added RCS modelling
— Target Radar Cross Section

» Background channel are components not impacted
by the sensing target

® 14 Mobile Test Summit 2025



MOBILE TEST

PRINCIPLES OF ISAC SENSING TESTING T

KPIs

r

Communication Channel

() - — * \

2

Transmit Signal 4 Transmit Signal
IIIIIIIIIIIIIIIIIIIIIIIIIII >
< {O Oj
Reflected Signal I Object ———
\ < ~ (Reflector)
+ Detection * Speed
- Accuracy * Distance
+ Resolution * Angle
* RCS
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MOBILE TEST

ISAC TEST SOLUTION IN PRACTICE SUMMIT
Berlin 6G Conference
July 2024
MWC —
Feb 2024

Feb 2025

@ 16 Mobile Test Summit 2025



MOBILE TEST

PHYSICAL LAYER TESTING ON THE WAY TO 6G e
FOCUS IS ON FR3 (AND FR1)

% ;, g

== P

A= —~
., Do

i e b

Webinar: 6G spectrum and waveforms

Super-QAM Testbed (Qualcomm)
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https://www.rohde-schwarz.com/us/knowledge-center/videos/webinar-6g-spectrum-and-waveforms-enabling-the-next-generation-of-wireless-video-detailpage_251220-1553606.html
https://www.youtube.com/watch?v=aNO6O544vWs

MOBILE TEST

ADVANCED ANTENNA TECHNOLOGIES ARE REQUIRED “ """
OTA MEASUREMENTS BECOME MORE DOMINANT  :¢cearsisooc

= Same aperture size but
more antenna elements

Building penetration
FSPL Low-loss UMa. /UM High-loss UMa/UMi
(30% glass, 70% concrete)  (70% IRR, 30% concrete

3.5 Baseline 12.7 dB 26.9 dB
7 +6 dB 13.6 dB 31.4dB
13 +11.4dB 14.8 dB 33.5dB

lllll

Source: https://www.nokia.com/asset/213702
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https://www.nokia.com/asset/213702
https://www.rohde-schwarz.com/products/test-and-measurement/antenna-test-systems-and-ota-chambers/rs-ats1800c-compact-3gpp-compliant-ota-chamber-for-5g-nr-mmwave-signals_63493-687744.html
https://www.rohde-schwarz.com/products/test-and-measurement/antenna-test-systems-and-ota-chambers/rs-pwc200-plane-wave-converter_63493-533696.html

MOBILE TEST

NEXT GENERATION: SIGNAL & SPECTRUM ANALYSIS ~ "
MEASURE THE IMPOSSIBLE

MULTIPLE INPUT CHANNELS
P First signal analyzer with multiple input channels

FSWX signal and spectrum analyzer - Phase coherent measurements on multiple channels

? ENTIRE NEW MULTI-PATH INTERNAL ARCHITECTURE

\ » Cross correlation (high dynamic range for noise, phase noise
| and EVM measurements)

» Extended spurious free dynamic range

» New Measurement Science for optimal use of entirely new
innovative design

ANALYSIS BANDWIDTH UP TO 8 GHz
» Widest bandwidth on the market

@ 19 Mobile Test Summit 2025


https://www.rohde-schwarz.com/products/test-and-measurement/analyzers/signal-spectrum-analyzers/fswx-signal-and-spectrum-analyzer_258246.html

HEADING TOWARDS THE FUTURE OF WIRELESS
TECHNOLOGY CORNERSTONES

loT/IloT Al/ML
Satellite

access § XR/AR/VR @:}] ODrl)SéangngersSgatmn
= <
&Y ad

ENHANCED /I\ ‘Y. ADVANCED

il

RADIO 20 NETWORKING

Convergence

Extreme o O -
B radio ‘ﬂ E
Spectrpm '&. Integrated éj Security, privacy,
sharing “— sensing Energy trustworthiness
awareness
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