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VERIFICATION OF 5G DEVICES IS A COMPLEX TASK
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TESTING PHASES

R&D Testing :  Conformance Testing Non-Sig Go / No-go
: Testing Testing
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AGENDA OF THIS SESSION

LB CMX500 Hardware Overview

= User Interfaces

~ Use Cases
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5G NR RADIO COMMUNICATION TESTER

Future proof 5G NR signaling test platform
up to 64 FR1/FR2/LTE Layers | 14 GHz RF iBW

Modular and scalable HW-Architecture

LTE and FR1 multiband capabilities up to 8 Ghz

FR2 Multiband Remote Radio Support (24 — 50GHz)
20 Gbps+ End-to-End IP Data Performance capability

Single Web-based GUI for RF, Protocol and App Tests

Extensive IP and Application Test feature set onboard
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FLEXIBLE & UPGRADEABLE CMX500 PLATFORM - FR1

OBT lite

FR1/LTE 4x4 MIMO

SA / NSA support

3GPP RF pre-conformance
Application testing (VONR etc.)
Signaling functional tests
Service and Repair

3GPP Rel-17 RedCap

4 GHz RF DL iBW
Sub8: 400 MHz - 8 GHz
FR2 extendable

OBT

adds capabilities like:

* RF testing with internal fading
* FR1 CA over 2 GHz iBW

* Upto 32 NR Layers

* Upto32LTE Layers

* 48 layers on air simultaneously

e 8 GHz RFDL iBW
e Sub8: 400 MHz - 8 GHz
* FR2 extendable
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OBT plus

adds capabilities like:

Higher order CA (massive band
combos)

High throughput testing

FR1 CA over 3 GHz iBW 4x4 DL
MIMO

Up to 16CC LTE/NR

Up to 64 FR1/LTE layers on air

12 GHz RF DL iBW
Sub8: 400 MHz - 8 GHz
FR2 extendable
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FLEXIBLE & UPGRADEABLE CMX500 PLATFORM - FR1 + FR2

Q3/2023
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OBT lite
OBT lite FR1 features + OBT FR1 features + FR2 capabilities:  OBT plus FR1 features FR2 capabilities:
FR2 capabilities like: * Support for FR2 2x2 MIMO upto 8 . sypport for FR2 2x2 MIMO up to 8
* Supports FR2 SISO + FR1 cC cC
_ + CBRF testup 50 GHz and « CBRF test up 50 GHz and
* 5GHz RF DL iBW 8CC FR2 2x2 + 4CC FR1 4x4 8CC FR2 2x2 + 4CC FR1 4x4
* Sub8: 400 MHz - 8 GHz 8CC FR2 2x2 + 8CC LTE 4x4 8CC FR2 2x2 + 8CC LTE 4x4
* mmwW:22 ... 50 GHz * 10 Gbps Data Throughput « High order CA Testing (massive band
* 3GPP pre-conformance tests combos) FR1 combined with
FR2
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easy-to-use, web user interface




TESTING PHASES

R&D Testing Conformance Testing Non-Sig Go / NoGo
: Testing Testing

e CMsequencer —
: ] : : [wmm=e  CMsequencer
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MORE THAN JUST AN USER INTERFACE!
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Interactive

On

Gells| seams B o e Callbox mode
TH E TEST + Live Mode Minimum Footprint  on l f Edit B Delete

CMX500 (100106) G Edit Connections
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Cell0
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Interactive
Callbox mode
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CMSEQUENCER

R&S @ ChMsquares - Workspace - CMXS00 plus ChW

[ Test Enviranment Workspace _ +

Place for o X 7
® -
> = g Auto-Seroll
Netmark a | % | ® — NoA 0k NRTx Measurzments -1 woseoll I8 Y €
o _
i New N5A,_01b NR T Measuraments -1 b
NRFR1
Flow Controls signaling Reset ) 2020-10-13 19:2837 2020-10-13 1932:17
-
=t ¥ Function Blocks DUT Faweroff & 0,00:03:40.4 =
o Services e e
Inc uaes con pre ensive test » Common Contral cettrs mackng s A Test ltem Test Condition Lower Limit Upper Limit Measured Unit Verdict
* 1Q Offset 9.2 37.0088 aBc Passed
o pur Configure LTE Cell -
seguence campaidan Frequency Error 357,600 357,600 5,085 Hz Passed
> Measurements Configure NR Cell -
Set NR Scheduling Timing Error -386.0309 Ts
man ag eme nt * Hetwork Configure £PS Attach B Tx Power -130.000 35.000 20.084 dBim Passed
— Services activate LTE Cell o Peak Pawer +130,000 35,000 9713 dBm Passed
enera
v User ftems Activate NR Cell [’ RB Power 48,4512 dBm
DUT Power on —
Test Seripts 0 EVM DMRS low 185127 %
Verify EPS Attach B EVM DMRS high 18517 %

Complete Coverage of 5G NR amaatrone A et -
Actlvate EN-DC Mode '3

R&D tests incl. 3GPP RF in one R ER1 T wessuremen = s ) =r e[ e || A

. . Tt 500 Ralense & 202041013 18:28:33 00:03:43 NS4_01b MR Tx Messurements -1 Finished @ rass H
ap p I | Cat' O n 7 Detach 2 2020-10-13 16:16:42 00,07:54 NsA_01b NR T Measurements -1 Finished QrFaL
2020-10-13 15:34,03 00141:04 MR NS4 RF 6.48.2.3.1-1 stopped by User NONE
202041013 15:18:57 001203 MR NS4 RF 6.38.1.3-1 Finished QFaL
2020-10-13 15:07:54 001036 gﬁ:ﬂf””ﬁg”m and verify LTE Registration Finished @ rass i
A '[O m atl c ban d com b | n atl on 202041013 15:03:22 00:03:02 LTE_00 Configure and Verify LTE Registration-1 Finished @ rass H
u i 2020-10-13 185213 00125 LTE_00 Configure and Verlfy LTE Registration stopped by User NONE i
tests ) 2020-10-13 14:35:29 010751 NSA4_01b NR TX Measurements_1,61 Finished QFaL H
(R 202041013 14:24:02 000744 NS4_01b MR Tx Messurements_1.61 Finished QFaL
= 2020-10-13 14,0032 0010312 N34_01a NR Secondary Node Addition with Ping-1 Finished @ rass H
Tab

Reporting and test repor

generation
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SNIPPETS - CREATE INFINITE SHORTCUTS IN WEBUI
_ i Workspace  Sequencer X

oo Network square
Rl

v E Snippets ! Beams DUT

DC string Cell Setup with NR Max Scheduling & Edit Mode v Golive @ Delete

»
Start NR FR1 meas PLMN O +

General

_._--------I EPS TrackingArea 0

LTE
® Cell 0

l OFF

-88.00 dBm

1 MaxPower 3GPP P i

1 I
| NR 6.2B.1.3 Maximum output power for inter-band ... il p
1 I

e

I " N Band: 1 (FDD) . NR
Start IP UDP Client with 300 Mbps DL uL Cell0
| > CH: 300 18300
I P e P ——— — BW: 20 MHz 20 MHz l o
MaxPower 3GPP 1
U - 4 I -80.00 dBm
> Band: FR1(TDD)N 78
______________ . DL uL
CH: 630942 630942

BW: 100 MHz 100 MH

\ Idle \
Frequently used actions can be added as snippets from the CMsequencer ‘LTE |_°°
o 0 Idle
to the interactive GUI ]
IMS_-State
A\~ GPRF Gen 1 Registered Gl
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M E A E = CMXmars on mu741766 @ =
C:/Logs for presentation/5G UE Capabilities.rsmsglog @ 1 mismatched MDDBs | §

© » _ @ X | UECapabilities MSC X Hex Timeline Q@ -1 x

[ &) 1215557 [+ v LA TR A A ¢ v ¢ 40/15557 v T, v
PDU Auxili Time Stamp UE LTE .
Transparent - PDCP RE~ 4015 EpsL3Message;EMM Authentication Response 2
=) RRCConnectionRequest RE b
> P I ace Of == RRCConnectiocnRequest Re 15:41:45.785
E RRCConnectionSetup 4086 EpsL3Message;EMM Security Mode Command
a —
Mutti i
L RRCConnectionSetup RE 15:41:45.702
E Transparent - PDCP RE X
= RIcTmPdu RE 4108 DLinformationTransfer
RlcAmdPdu;AMD PDU Header RE 15:41:45.796
B SRE Coatral PO RE 4169 UlInformationTransfer
RRCConnectionSetupComplete RE B E———
RlcControlPdu RE 15:41:45.811 Result= OK (0);
RRCConnectionSetupComplete Re 4181 Epsl3Messaae;EMM Security Mode Complete
. EpsL3Message;EMM Attach Request;ESM PDN Connectivity Request At —_—
EVO I u tl O n Of We | I- EpsL3Message;EMM Identity Request Id 15:41:45.812
DlinfermationTransfer 4292 SecurityModeCommand
. —
PDCP SRB Control PDU RE
blished CMWm 15414582
eSta I S e a DLinformationTransfer RE
RlcAmdPdu-AMD PDU Header RE 4358 SecurityModeComplete
g —_—
RlcControlPdu RE 15:41:45.244 Result= OK (0);
RlcAmdPdu;AMD PDU Header RE
4403 UECapabilitvE i
PDCP SRE Control PDU RE PR TR
Message tracing between : || JE— -
Message Tree X Bookmarks Verdict @ ~3 x| eex @ x
n etWO rk teSter an d U E fro I I ID=1516 T5=2019-05-03 15:41:40.199 RFN=0MDDB=Lte_5td 35.21 ID=1516 T5=2019-05-03 15:41:40.199 RFN=0MDDB=Lte_Std 35.21
P HY tO I P and I M S Line |Details Byte | Bitstream |Identifier Value Inter
1 (= == RRC_RRC_LOG_SYSTEM_INFORMATION_BLOCK_Ind (Systeminform - 0 RreinfoAsp -
2 4 = ASPHeader = ASPHeader
19 (= fmi Choice = SysteminformationBlockind (11) 0 00000000  Time[s] 0x00000003 3
20 =] = SystemInformationBlockind 1 00000000
21 Cell Handle = (0) 2 00000000
U E b & | t 22 B 5B Type = SysteminformationBlockType2 (2) k] 00000011
Capa I I IeS 23 M Asn1BitLength = (184) 4 01110100  Time[ms] 0x74370370 1949762416
24 (=] i System Information Block ASN.1 Data = SysteminformationB ] 00110111
25 = = SysteminformationBlockType2 ] 00000011
26 =] = radioResourceConfigCommon 7 01110000
27 (= == rach_ConfigComman 8 00000000 RFN 0x00000000 0
] 00000000

Message compare function = SEMmMAR . . IR -
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CUSTOMER INTERFACES

REMOTE CONTROL
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CMX500 SUPPORTS MANY USE CASES

o

\y

L

REDcap Rel.17 Security Analysis Backend Service Test WLAN Offloading Many more...
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3GPP PRE-
CONFORMANCE TESTS

» 3GPP 38.521 Tx and Rx manual and
automates tests for 5G FR1 NSA and SA
- Interactive GUI
- CMsequencer

Pre-defined test scripts with allowed variations
available

Comprehensive test reports with measurement
verdicts, tables and graphs

Automated RF attenuation tuning for clean RF
path

And many more features

Interactive GUI

:'\c}—o o‘

CMSequencer

ooo\oow

5. ©- @@@ oo e

T”@@&@@Q@Qf

- - =
! T
A o 3 > ol A

[= Sequence Editor
New

Recently Used

Flow Controls

¥ Function Blocks

» Common
put

¥ Measurements
3GPP-FR1-Non-Standalone
3GPP-FR1-Standalone
Battery Life
General
LTE

NR

-
Refresh Import | Undo  Red:

0

NR FR13GPP Composite NSA .ail

NR 6.4B.1.3 Frequency error for Inter-band EN-DC... .l
NR 7.3B.2.3 Reference sensitivity for Inter-band.. "%

NR 7.483 Maximum Input Level for Inter-band EN-~.. Y}
NR 6.28.1.3 Maximum output power for inter-band ... il
NR 6.28.2.3 Maximum Output Power reduction fori... .l
NR 6.2B.3.3 UE Additional Maximum Output Power r... il
NR 6.28.4.1.3 Configured Output Power for Inter-.. .l
NR €.3B.1.3 Minimum output power for inter-band ... il
NR 6.38.3.3 Tx ON/OFF time mask for interband E.. il

NR 6.3B.4.3 PRACH Time Mask for inter-band EN-DC... .l

op  LiweSig Options

g5 %

CMX-KC660 NSA
CMX-KC661 SA

»

NR_FR1_NSA_3GPP_Composite_DC_1A_n78A_100MHz »

Signaling Reset 0
DUT Power off i
NSA Call setup -
NR FR13GPP Composite NSA .l
DUT Power off H
Deactivate NR Cell(s) A
Deactivate LTE Cell(s) A

COMPANY RESTRICTED



ALL FLAVORS OF
MOBILITY & VOICE

Intra & Inter RAT Handover

Fast Frequency Change

(FR1 & FR2) =
Idle mode mobility (cell selection /
. Redirection o Configure NR Idle Mode Hz, Configure LTE Idle Mode Hz,
reselection) ; ; , ; o , ,
Carrier Aggregation ;3# Configure NR Neighbour Cell 0% Configure LTE Neighbour Cell Aﬁ,
. . . Handover D@ Medify NR Cell Aﬁ Modify LTE Cell ;5,3
Radio Link Failure -
Establish Call L8 Set NR CDRX & Set LTE CDRX 3
. . Radio Link Failure D@
Redirection ¥

Enable Fading :Eo

Roaming scenarios

VOLTE / VOoNR / EPS-FB

Enhance mobility with fading too

COMPANY RESTRICTED




NEW FR2 SPECIALIST

» Advanced FR2 testing:

— Up to 14 CC FR2 with 2x2
+ FR1

— >10 Gbps E2E Data TP

» Additional Use Cases

— Interband CA with 2x2
(e.g. 28 + 39 GH2z)

— Intraband CA with 2x2
(>1GHz)

4x CMXHEAD
[ 9
ol &

- - & r‘:‘ EMXHE;DEH :
& w. B = -
FR2 Specialist

{.O’OO\'AOO&OC
(9.0 ..0 .909
000 000 000
'®° .0 ..® 000
900 6060000
''e°. @ ..® .99
9.00|0-00|5-0@
9 .. ® .. @ oo
2-0.0.0-0-0-0:0: ®| -
: @1

CMX-RF42

| O

8x100MHz

FR2 (1GHz BW)

6x100MHz

FR2 (1GHz BW)

nC
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OTA Test Solution

R&S FR2 OTA CHAMBER SOLUTIONS OVERVIEW
T cam | cuosoo | ATssooR | AT1s00C | ATSI00M

C e S -
WxDxH [m] 0.45x0.7x 0.6 0.45x0.7x 0.6 0.6x1.2x20 0.9x1.5x2.0 ~3.5x1.5x2.0

Application R&D, production, 5G R&D, production, 5G R&D, R&D, Conformance & R&D, Conformance &

Freq. Range

Supported
freq. Range

Quiet zone

Shielding Eff.

Extreme Temp.

FR2 FR1 & FR2 pre-conformance pre-conformance (RF, pre-conformance RRM
device/components device/components (RF, LBS, Netop, PCT, LBS, Netop, PCT, PQA) multiple AcA
LBS, NPT PQA)

White box DFF/NF DFF(FR2)/NF(FR1)

20 - 77 GHz 700 MHz - 77 GHz

Full range Full range

@2cm @ 40GHz @ 2cm @ 40GHz

> 60 dB > 80 dB

4/19/2023 e T
Taipei User Meeting 2023

Black box CATR
20 - 50 GHz

Full range

@ 20 cm
3D Az over El (opt.)
>60dB (also FR1)
1D

Black box CATR
(6) 23 - 90 GHz

23 - 44 GHz
(Feed antenna)

@ 30 cm
3D Az over El
>90 dB
3D

Black box CATR
(6) 23 - 90 GHz

23 - 44 GHz
(Feed antenna)

4x @ 30cm
3D Az over El
>70dB
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IP & APPLICATION TESTING
>

INTERNET/
USER BACKEND

Unigue integrated solution — Simplify your test setup!

<

= IPv4/IPv6 COMMON GRAPHICAL
= - USER INTERFACE
= - =) R&S*CMsquares

» All R&S*CMX500 services are intagrated
in R&S*CMsquares, the common
graphical user interface

» It has a dashboard where all application
types can be accessed

» This unique user intarface is controlied
wia web GUI

» The standardized GUI provides a uniform
user experience for all Rohde & Schwarz
5G radio communication testers

» All measuremants can be manually

SERVER
FUNCTIONALITY

Integrated web services

06 000 000
AR ) (2] @ to ®'

5-6-¢ oot @ o to'®'

("w [ (‘b’(’q oy s P9 (0

. £ 6
A (o P P B 0% o (09 aperated in workspaces or built as
J @ test sequences in the integrated
- Y R&S"CMsequancer graphical scripting
LAY L interface
i » Test routines can be remaotely controlied

wia XLAPI and SCPI interfaces

HTTP

APPLICATIONS . = =1 5 .
Measurements and tools @ o m ‘= ——ﬁ P LQAX ‘

Iperf Ping IP tune IP analysis IP logging DNS monitor QoS

a*
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USE CASE - VONR
IMS SERVER

Key features:
— fully integrated server

Test capabilities:
IMS registration & call setup procedures
VoLTE, VoNR and fallback or handover support
Voice & Video audio testing

— All'audio codecs & code rates supported
(AMR-NB/WB, EVS)

[P Forward mode for HEAD acoustics labCORE
Internal POLQA measurement scenarios
SMS over IMS

CMX500 comes with an internal IMS server for IMS,
VoLTE & VoNR audio and video call testing

... and many other features are supported
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5G AUDIO QUALITY ANALYSIS

R&S CMX500 OFFERS MAXIMUM FLEXIBILITY

Media Endpoint | IP Forward v . HEAD acoustics
. External DAU USBE sound card TEAR b, l.
P L% | Internal Loopback
| P IP Forward o Bot
T SR = e T o IabCORE
r_‘z-@&ﬂ "@'\H *@t‘,](pqob: i Ethernet (LAN SWitCh) Audio via IP Audio analyzer o o
{- S e e e DAU USB Ethernet interface =t -
S PSSP 1
&= “@'@f’&ﬁ 7 Gl : f-\ :
e o Y T L 1 I I —r—
ARl ;
"‘ﬂ""f - - - v-;--t--n
£ g coustic fr—
s Media Endpoint | IP Forward v mmm N’ mmmmm=
External DAU USB sound card 0 N—
Internal Loopback B 9 )
IP Forward B [
' 1
1
g 1
. K Audio analyzer 1
AMRNB .| AMR-WB EVS _— 3 :
analogue Analogue interface with e
. . e.g. XLR connectors
External media endpoint —
R&S°CMX-ZG180A a
RF

Rohde & Schwarz ~ 4/19/2023 Taipei User Meeting 2023

e.g. UPV, Audio Precision, customized solutions a.o.
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INTERNAL POLQA AUDIO QUALITY MEASUREMENT

R&S*CMX500

N
radio communication tester P L% ‘

|

R&S*CMX-ZG180A
external media endpoint

From/ta
headset jack

4G/5G RF link

DL: audio playout r

. . Device under test
UL: audio receive

|
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Outlook
AUDIO DELAY MEASUREMENT

Delay Graph a 2=
i =
woe || Audio Delay Current Average Minimum " v,
Jplink 385ms 387 ms Oms 390 ms |+ eseneceria E
7| Downlink 50 ms 50ms 48 ms 52ms Repatition Continuous - “';"5‘
Loopback e — —_— — mi=
Time of Amival, Uplink ~1ms -1ms ~2Zms Oms. =
ime.o{AuxalLoonhack = == == = tiasd
Scalar Values .
Y
E
=
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USE CASE - MAXIMUM THROUGHPUT TESTING

Wizard entry The workspace is created automatically and the user can start the measurement.
T - . PomemiEE o8
U | — = e o y* E = - g o=
—— ¢ = oo [ ~
Nz S e S SN B =™ = | - 3
- X (- i _:_
= =
s} g [ ]
™ » o o X o = ° E a . .
Step 1 1 Step 2 Step 3 Step 4 ‘
"“‘::."_ = - .___ : ’ i .:_ T --...-.--_ : : —‘"IT - - - ; ATt - -
(] () (] ®
[ (] () ()
=i = =il =

Wizard (setup assistant) for network and workspace creation for the interactive GUI
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IP-TUNE OVERVIEW

Easy to use

First impression on of the channel
characteristics

Throughput App 2
Problem to solve: :

~ DUT with unclear capabilities (2.9 -9 980
— No overview on how to achieve high —
throughput
o - ®.
1 'eomes

Automatic tuning of the IP throughput to the maximum
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ace - CMXS00 plus CMW (CSW 6.90.59.0)

‘hroughput X uWwbpim‘l X +

I P U N E ‘it TCOOLThroughput- 1P Tu.. 54 X | 4 TCP UL Throughput - P Tu.. 53 X| s ubeDLThroughput-1p T 53 X PEENUBPUITRRGHRGEIRN &7 X | » f
I = = = — p— = E B
Average Sample Average Sample Average Target {Navi apse
Mbit/s 50 Mbit's :
L ]
. o o o T
° 45 ST deteoe
Run
o 4 500 =
JP Tune Name | 1pTun
450 | :
= 35 ¥ Setting
- 400 400 !
» Features:
i 350 : {
Do H Direction
5 c 250 i o ‘ !
— Channel Quality overview BLER K|l
300 200 250 250 ‘ i
uoP
VS. MCS 150 H Datarate Mode
: 150 i fatallf M1
L - H Targ Datarate 740
— Step by step qualification of ) L B
Bl 50 &0 H
current Channel UDP/TCP % 528 % 20 s e 80 5 0 1794 %5 10 15 20 Widow Sles
8 S b S ¥ Measurement Control
P Tune 1 54 x| Maxlteration Count ' &
ters 6
Ignore Start Time | 0
TCP UL TCP DL UDP UL UDP DL
A I
[ 5.00 0 697.42 0 9.65 0 59027
v Throughput -
uDP UL UDP DL TCP UL TCP DL
Max Tpt Packet Size Max Tpt Packet Size Max Tpt Window Size Max Tpt window Size
0.00 A 1.47 K8 1.47KB 0.00 M 0.00 M3 0.00 Mbit/s 0.00 MB
v Tuning History
UDP UL
Iteration Challenge Measured
2 154.82 Mbit/s

[E with URI:sip:0010101 23456063 @ims.mnc001.mcc001 3gppnetwork.org to IMS
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USE CASE: WLAN OFFLOADING / WLAN CALLING
CMX500 WITH INTEGRATED ePDG INTERFACE

Procedure Test setup Configuration
‘ : OQ (‘) | Q‘O Q @ 0 o ‘ @ (@ @; et = j:ic .a::g\mnun
ﬂfﬁ R ~ P - o 566 o‘koo @‘ " 0 )
7 : [ ]| @ O @' 2 w P Configuration -
<((5G>>> & S @. @. ®: @. ®: @. &- @. ! o confa

T é' @ @'_n@i @ é' @' @'“ “O E'n(r;:IEiqn PRE - Diffie Hellman
s B
Y m—————————————————

» NR <-> WLAN data offloading wan ¥ ((56) o
» VoNR <-> WLAN calling D

Rohde & Schwarz ~ 4/19/2023 Taipei User Meeting 2023 COMPANY RESTRICTED



N3IWF — NON-3GPP INTER WORKING FUNCTION

The evolution from LTE based ePDG to N3IWF for 5G-NR network

gk it — N3IWF

N3 NG
N3IWF IP/IMS
N4
N2 N3
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ATSSS - OVERVIEW

» Access Traffic Steering, Switching and Splitting (ATSSS)
» On top of N3IWF for 5G NR networks

» Two steering functionalities:
— ATSSS-LL (operate on lower layer, e.g., IP)
- MPTCP (use two TCP connections instead of one)

» Four steering modes:
- smallest delay
- active-standby
- load balancing
— priority based

Rohde & Schwarz  4/19/2023 Taipei User Meeting 2023

High-Layer

Middle-Layer
(e.g IP stack)

Low-Layer

Non MPTCP flows

(e.g. UDP, TCP,
Ethernet flows)

A

MPTCP flows

(TCP flows from apps

allow

ed to use MPTCP)

MPTCP
functionality i

IP@1

Subflow Subflow
bound to bound to
IP@2

A A

P@3

ATSSS-LL ¥
functionality

/

s8Ny SSSLV

yP@l 4 IP@2

VDG

Non-3GPP access

3GPP access
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UE POWER SAVING FEATURES - SUPPORTED ON CMX

Rel-15 Wake-Up Signal}
Rel-16 RRM measurement
Relaxation
DRX
‘ooo‘ooc ooo‘ R
@ (@ «y:
‘OOO‘OOO‘OOO‘ ‘
p————e, @ \@ @' ’
- eseseeee UE assistance
T 9900660 information
[ BWP Switching L . — _ .
== e
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BATTERY LIFE
MEASUREMENTS

>

DUT Power consumption
measurements with CMX500 and
NGM Power supply

Up to 2-channel measurements of
Voltage, Current and Power

Rel.16 Power Saving features on
CMX500

CMX-KM110 option to enable
measurements in Cmsquares

Test script package for Battery life
tests with CMsequencer

Number of channels
Voltage per channel
Max. current per channel

Max. output power per
channel

Load recovery time

Ripple and noise

Max. Readback resolution
Electronic load

Data Logging

Tor2
0Vto20V

<6V:6A >6V:3A

60 W

<30 s

<500 pV (RMS)/ < 1 mA
(RMS) (meas.)

10 uV/ 10 pA
60W/3A

10 sample/s

— -

LA
Il
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NETWORK SLICING

Example configuration

Slice 1

PDU Session - Internet

PDU Session - Device Management

PDU Session - VONR

Rohde & Schwarz ~ 4/19/2023 Taipei User Meeting 2023
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¥ Services Configuration

LE.8 | / QoS Tab in Service menu
9] SLICING EnabeDisableCos [~y o o e
NETW RK LI IN A /_ Add additional Profile settings

X Profile 1 +
» Throughput per PDU session EnablelDisable QoS ’_\!ﬁz
QoS Protocal — \

» QoS per PDU session s Protocol settings

» Overview of active slices and PDU sessions Destnston port

Range

¥  Filter

Route Selaction

|F Address A
e 2 A ——— " Flt tt IF Address | 172.22.1.100
1 i s es asa o < vs - e I er Se Ings ¥ Impairment
Device IP Gos Class
User_Defined . . . .
Port Range S Multiple impairment settings
Pricritization
etc. Hop Limit || | 255 Packet Loss rate
(T X I L T e — Mo
- - - - - - Packet Loss Rete | 000 £ Delay
341 - Delay | O ms Jitter
(2] PDN Context Service Jitser |0 e
T etc.
. Default Bearer Dedicated Bearer Jter Distibution | NORMAL v
T meres —mve APN: apnl.test.com ac:7 Reordering Rete | 0.00 %
- 5 1Pud: 192.168.48.6 7
IPv6: fc01:abab:cded:efe0::6 Duplicates Rete | 0.00 %
Corruption Rate | 0.00 %

Default Bearer
APN: iims Max Bir Rate |+ 100000000 Kbit/s

IPva: 192.168.48.7
IPv6: fc01:abab:cded:efel::?

2-2021 09:07:08] DUT: The connection of SIM-1 to the EPS became active
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USE CASE - INDUSTRIAL INTERNET OF THINGS

» Ethernet PDU support
» Delay & Throughput measurement

Ethernet | o :' 1, Command,
) viasc || e | Control & DB
SN

. mm—— |
C—
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SUMMARY

» Future proof 5G NR device test
platform

» Modular and scalable HW-
architecture

» Super flexible software concept

» Many Use Cases supported

2 6-0-6|0-68
~ 9 _ (o w®
@ .0 .| /

A .@S . ~@C o (o’'@0!

Gy (g P 9 0 E 9 (09

oy G P O (0 0 0 9
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Thank You!
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