Smart Connectivity Test Solution, Power by R&S
CMX500/CMP180 — Radio Communication Tester

ROHDE&SCHWARZ
Make ideas real

COMPANY RESTRICTED



AGENDA

G
VWi-Fi 7 Brief
VSignaIing solution - CMX500

VNon Signaling solutlon - C@%@‘\@ﬁ@@
@@@@

COMPANY RESTRICTED



AGENDA




A short recap: ii@
Technolo%%@@s@ones of the WLAN 802.11ax revolution

Long guard interval Long symbol time

Guard time e.g. 3.2 ys «Symboltime
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¢ Avoiding inter-symbol interferences

+ Efficient use of available spectrum

& Multi-user operation and latency reduction & More efficient use of available resources
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Over two generatio ix fold increase of max throughput
0 ) S

(&
% Wi-Fi 5 (802.11ac)

N

Wi-Fi 6E (802.11ax)

Wi-Fi 7 (802.11be)

@@ Very High Throughput (VHT,

@@ged bands 5 GHz

Channel bandwidth (MHz) 20, 40, 80, 80+80, 160

Transmission scheme OFDM
Subcarrier spacing 312.5 kHz
Guard interval 0.4 ps, 0.8 us
Spatial streams 8x8 (incl. DL-MU-MIMO)

Modulation (highest) 256QAM (8 bit)
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2 GHz, 5 GHz, 6 GHz
20, 40, 80, 80+80, 160
OFDM, OFDMA
78.125 kHz
0.8 us, 1.6 us, 3.2 us
8x8 (incl. MU-MIMO)

1024QAM (10 bit)

2 GHz, 5 GHz, 6 GHz

20, 40, 80, 160, 320
OFDM, OFDMA

78.125 kHz

0.8 us, 1.6 ys, 3.2 us

1

6x48 (inc!. MU-MIMO)

4096QAM (12 bit)

nt on configuration (Gl) and incl. signaling overhead
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Receiver an%@@%@er requirement based on IEEE802.11be

¥ Center frequ. Ieakage PDT 0dBr | 0 dBr
Min. input sensitivity -20dBr -20 dBr
— 28dBr| | -22dEr - ___-28dBr

Channel rejection s 40 4B

Maximum input level f(MHz) f:(mﬁz)

Absolut power accuracy

MRU unused tone error

EVM .
qoat-iad e Relative power accuracy
— S -1a
5 A, D e EHT TB PDDU
e 1 57452548 26dB 574 P>MCS7 | PsMCS? RSSI meas. accuracy
045 1 :|&B s006. ¥4 -38dB 3808 -380B
40dB ’ QAM 56  33dB -38dB -38dB
4+——— 160MHz ————»
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Signaling solution - CMX500
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5G NR RADIO CO @@W@ATMN TESTER

&%@ Future proof 5G NR signaling test platform
.» J
%&@ ‘ @ (y L” Independent Operating System (Linux)
@ @ @, Modular and scalable HW-Architecture
o

O @ @ @ @ U @ C LTE, NR and WLAN multiband capabilities up to 8 Ghz

@ ® ©- @ ®- @ ®- @ FR2 Multiband Remote Radio Support (24 — 50GHz)

°

o o o0y [£N] 20 Gbps+ End-to-End IP Data Performance capability
©- (@. © © @. U' ® e | :
Com RX “Tx ' A
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28A (0.7 Ghz) 3A (1.8GHZ) 1A (21GHz)  7C (26GHz) NT8A (3.4GHz)
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CMX500 SUPPORTS MANY USE CASES

\y

L

REDcap Rel.17 Security Analysis Backend Service Test WLAN Offloading Many more...
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WLAN TEST SCENARIOS

@@ . ) S L e * One association on some
@“ - = band
WLAN 1lbe '

.  Simultaneous links on
Multilink

multiple channels/bands

 Associates on one band

* Simultaneous links between AP
and STA on multiple D

%@W@@

bands/channels

Rohde & Schwarz 2024/7/8 ‘;

COMPANY RESTRICTED



Rethink Testing g@
The synergy of bestq@@@ nce and ease of use in one box.

9],& P &% All-in-one high performance 5G testing

solution packed in a single box

=o * 10 Gbps and more end-to-end IP throughput
* All possible 5G NR (SA/NSA) FR1/FR2 deployments

t
& + All frequency ranges and technologies (NR, LTE and WLAN)
« Upto 16CC LTE/NR and Up to 64 FR1/LTE Layers

t
@ o * Flexible configuration for extend RF and BB capability

Designed to cover all 5G NR use cases: VoNR, IP,
messaging, Video, LBS, and more

* One box solution allows simplified tes%@@g educes

re-cabling and footprint

> > 0 e A @@
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Rethink Testing g@
The synergy of bestW@ nce and ease of use in one box.

©
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Product dev cycle

@@

®

Prod Product

; Predevelopment Development Launch phase Mass production (MP)
planning

Prototype EVT DVT PVT MP

Test phase . - - - _ o , _
testing Engineering validation test Design validation test Production validation test Testing during MP

= (@] R&S*CMP180
radio communication tester

Supported by
Rohde & Schwarz
tester l,.

555555 5% R&SCMW100 @@@
e communications manufacturing test set
DVT (partly)

Typical @
duration Months to years < 3 months Approx. 6 to 9 months “ onths 110 5 years
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N
R&S® CMP180.néW iember in the CMPICNIX family

> Gene@o@ » R&S CMP180

_ %@ rmance radio communication tester for R&D and - upto2VSAs/2VSGs/ 2 x 8 bidirectional & full duplex RF ports
@ uction purposes - Enable 2" Channel (VSA/VSG/ 8 RF ports)
@— Support of all well known production features - Frequency range
— Smart Channel - 400 MHz up to 6/8 GHz, up to 250/500 MHz bandwidth
- Broadcast - High accuracy

- Extraordinary EVM values

CMP180 - Radia Con

» Platform

— OS: Linux @@g
- GUI: CMSquares @(@
- Look & feel of E20(% 500
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CMP180 Overall Pr
Compact design & %@“

- 2HU X 19in =
> 1x SU ne
“QE !;er Bandwidth: 250 / 500 MHz &—— p

Improved HF parameters

- increased Freg. up to 8 GHz
- increase output power +8 dBm
- increased EVM performance

Integrated intuitive user
interface CMsquares

— @ Simple Option concept

Linux Operating System

Status Display

Broadcast mode
enables simultane
. transmissio@

ports/o
/ RX tests

Enable 2nd Channel

Increased number
Doubled number of analyzers and of RF ports (2x8)

enerators (2xVSA/2xVSG / 2x 8 RF ports l @
? ( ports) Integrated power s %" ut
°
Integrated controller / processor ®&—— R&S NRPx PowerSenso§ 5 @@

connectable @
\; COMPANY RESTRICTED
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Burst Power [dam] “M.77 1.8 178 000 |10 . 1,
Peak Power (dam] 079 o2 0s1 s |2 Receive Mode SISO g v
Crest Factor [dB] 1088 10285 nas 035 25 dim
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of the primar% s communication technologies
QF

Techinology

R&S®CMP180 ?é{%é testing
R

F RF

RF

Technology

RF

generator  analyzer generator  analyzer

56KR FRH IS IS IEEE802.11a/b/g/n/ac/ax/be IS IS
LTE-A L 4 L 4 Bluetooth® BR, EDR L 4 L 4
WCDMA/HSPA+ L 2 L 4 Bluetooth® Low Energy L 4 2
GSM/GPRS/EGPRS L 4 L 4 Low Power loT

eMTC 4 L 4 802.15.4 (Zigbee, Thread) 4 A
NB-loT . . LoRa® . ] %\;@@
C-V2X * * A%Q\()\\W&(ﬁ
CDMA2000, 1xRTT L 2 L 4 (-)
56 s U0 Gwo (IEEEEEEEEL ¢l QFcgepeh (U @ R
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, (Productica; 1

Design Validation Manufacturing tests
(EVT, DVT)
Goal: Validate the design as per the specification Goal: RF performance check Goal: End product test
Checking component defects (Antenna, Regulatory) in
Key Decision Factors: radiated environment
« Tester Performance (eg EVM) Key Decision Factors: »
« Coverage Support (eg. MIMO support) . LeSt gmesf < & channel Ke’_’r:’;‘t’i';':; Factors:
. i i ; + Number of ports & channels
Test times ( Rx waveform generation, Tx test time) . Coverage siszport - Coverage support
: : « Multi DUT C T
Typical Test Items: é%@
- TX & Rx Calibration, @ (2
+ Power, Frequency, Spectrum Typlcal Test Items: Typical @
* Modulation quality (EVM) TX & Rx Calibration, . Po%
» Rxsensitivity (PER) - Power, Frequency, Spectrum % ity
+ 2x2 MIMO Test, 4x4 MIMO Test (CMPflexx) * Modulation quality (EVM) @@
+ OFDMA (timing, power, CFO) * Rx Sensltlwty (F’ER)
» Sweeps over wide frequencies and power levels *
« Simultaneous Radio Tests (2,4GHz, 5GHz, 6GHz, BT) . er, CFO)
\. 7 \ COMPANY RESTRICTED
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