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OUTLINE

» Design Goals

» Structure of 5GNR ATE

» Test Plan Editor

» Test main Body and Result
» Test Report Generator

» Demo
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DESIGN GOALS

» Simple
— Clear and structured setup
— Easy to read and understand

» Flexible
— Quick to adapt and to extend
— Customization development
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STRUCTURE OF 5GNR ATE

Test Plan program

User Main program

Report program

Test API

38.521 PLMN

Report WORD API

Dictionary of
parameter
PLMN 38.521
Channel list Channel list
Reference Reference
Point A Point A
KSSB KSSB
Modulation Modulation
Test ID TestID

TC6.2
TC6.3

TC6.2
TC6.3

Image API

Table API

CMX tool box

Text API

5GNR || 5GNR || CMX

signaling Measure Base
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TEST PLAN V
EDITOR rem @ :

Test Case Selected Al

Test standard A .

v

Test case 3.FDD/TOD 70D 5

TeSt I tem 4 NRBand |40 | NRCelPower |35 |
/ LTEBand 4 LTE Cell Power |85 |

FDD/TDD
5. Chamnel M v SACHLess 2 |

N R Band ‘ [ User Define CH
LT E B an d €.5C5 30 v| TDDonly used 5CS 30KHz
C h anne | 7. Bandwidth 100 » ] Get boge

>
>
>
>
>
>
>
>

Delete Test Number Save and Export Test Flan
S C S + Add to Test Plan Number l:l

Modfy Test Number Load Test Plan
Test Ti... TestCase Test tem FOD/TOD Band  Channel Bandwidth SCS  Modulation GetiMage LTEBand NRPWR LTEPWR  CHLloss
0 62 DFT-s-OFDM_QPSK_Inner_Ful ToD 40 M 100 30 QPSK false 4 -85 -85 2
1 63 ToD 40 M 100 30 QPSK false 4 85 85 2
2 62 DFT-s-OFDM_PI_2_BPSK_lnner_Full TOD 40 L} 100 30 Fi/2BPSK  false 4 -85 -85 2
3 62 DFT-5-OFDM_PI_2_BPSK_Inner_1RB_Left TOD 40 M 100 30 Fi/2BPSK  false 4 -85 -85 2
4 62 DFT-s-OFDM_PI_2_BPSK_Inner_1RB_Right ToD 40 M 100 30 Fi/2BPSK  false 4 85 -85 2
5 62 DFT-s-OFDM_QPSK_Inner_Ful ToD 40 L} 100 30 QPSK false 4 -85 -85 2
6 62 DFT-s-OFDM_QPSK_Inner_1RB_Left TOD 40 L} 100 30 QPSK false 4 -85 -85 2
7 62 DFT-5-OFDM_QPSK_Inner_1RB_Right TOD 40 M 100 I aGrsK false 4 -85 -85 2
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TEST PLAN FILE

» File type is txt
» Easy to modify

» Easy list what you want to
measure

» Everything is on test plan

| File Edit Format View Help

8,6.2,0FT-s-0FDM_PI_2 BPSK_Inner_Full,FOD,28,M,5,15,Pi/2 BPSK,true,7,-85,-85,2
1,6.2,DFT-s-0FDM PI 2 BPSK Inner 1RB Left,FDD,28,M,5,15,Pi/2 BPSK,true,7,-85,-85,2
2,6.2,0FT-5-0FDM_PI_2 BPSK_Inner_ 1RB Right,FDD,28,M,5,15,Pi/2 BPSK,true,7,-85,-85,2
3,6.2,0FT-5-0FDM_QPSK_Inner_ Full,FDD,28,M,5,15,QP5K,true,7,-85,-85,2
4,6.2,DFT-s-0FDM_QPSK_Inner 1RB_left,FDD,28,M,5,15,0PSK,true,7,-85,-85,2
5,6.2,0FT-5-0FDM_QPSK_Inner 1RB Right,FDD,28,M,5,15,0P5K,true,7,-85,-85,2
6,6.3,0FT-s_OFDM_QPSK_Inner_Full,FDD,28,M,5,15,0P5K,true,7,-85,-85,2
7,6.4,0FT-s-0FDM_QPSK_Inner Full,FDD,28,M,5,15,0P5K,true,7,-85,-85,2
8,6.4,0FT-5-0FDM_QPSK_Edge 1RB Left,FDD,28,M,5,15,QP5K,true,7,-85,-85,2
9,6.4,0FT-5-0FDM_QPSK_Edge 1RB Right,FOD,28,M,5,15,QPSK,true,7,-85,-85,2
18,6.4,0DFT-5-0FDM_QPSK_Quter Full,FDD,28,M,5,15,0QP5K,true,7,-85, -85,2
11,6.5,0FT-5-0FDM_QPSK_Edge 1RB left,FOD,28,M,5,15,0PSK,true,7,-85,-85,2
12,6.5,DFT-s-0FDM_QPSK_Edge_1RB_Right,FDD,28,M,5,15,0QP5K,true,7,-85,-85,2
|13,6.5,0DFT-s-0FDM_QPSK_Outer Full,FDD,28,M,5,15,QP5K,true,7,-85,-85,2

Windows (CRLF) Ln1, Col1 100%
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TEST MAIN BODY
RSTW 5GNR ATE Tools

» Load Test Plan
» Test button
» Test information

Load Test Plan | | [ Load

Start Test

Test Time  Test Case Result or message
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TEST RESULT

» Test Result Name is set
from Date

» Test Information

» Test result for each t
case

3

| File Edit Format

96.875

112.

263.

278

283.
285.
3e1.
315.
321.
323.
345.
359.
365.
367.
389.

484
4e4
484

404.
4e4.
404.

410

125
125
125

'@PRINT\Test\GetImage_@'
TestCase: 6.2 Test Item:
Test Name : Limit_Low
6.2 Max Power  20.5
'@PRINT\Test\GetImage_1'
TestCase: 6.2 Test Item:
Test Name : Limit_Low
6.2 Max Power  20.5
'@PRINT\Test\GetImage_2'

TestCase: 6.2 Test Item: DFT-s-OFDM_QPSK_Inner_Full Band: 28
Test Name : Limit_Low Limit_High Test_Result Unit
6.2 Max Power  20.5 25.9 24.725 dBm
'@PRINT\Test\GetImage_3'

TestCase: 6.2 Test Item: DFT-s-OFDM_QPSK_Inner 1RE Left Band:
Test Name : Limit_Low Limit_High Test_Result Unit
6.2 Max Power  20.5 25.9 24.715 dBm
'@PRINT\Test\GetImage_4'

TestCase: 6.2 Test Item: DFT-s-OFDM_QPSK_Inner_1RB Right Band:
Test Name : Limit_Low Limit_High Test_Result Unit
6.2 Max Power 208.5 25.8 24,684 dBm
'@PRINT\Test\GetImage_5'

TestCase: 6.3 Test Item: DFT-s_OFDM_QPSK_Inner_Full Band: 28
Test Name : Limit_Low Limit_High Test_Result Unit
6.3 Freq Error -78.85 78.85 8.554 Hz
'@PRINT\Test\GetImage_6'

TestCase: 6.4 Test Item: DFT-s-OFDM_QPSK_Inner_Full Band: 28

Test Name :

6.4 ACLR NR Neg 29.2
6.4 ACLR NR pos 29.2
6.4 ACLR UTRAL Neg 32.2
6.4 ACLR UTRAL pos 32.2
6.4 ACLR UTRA2 MNeg 35.2
6.4 ACLR UTRA2 pos 35.2

'@PRINT\Test\GetImage 7'

25.9

25.9

Limit_Low

View Help

TestCase: 6.2 Test Item: DFT-s-OFDM_PI_2_BPSK_Inner_Full Band:
Test Name : Limit_Low Limit_High Test_Result Unit
6.2 Max Power  20.5 25.9 24.783 dBm

DFT-5-0FDM_PI_2_BPSK_Inner_1RB_Left Band:
Limit_|

High Test_Result Unit
24.756 dBm

DFT-5-0FDM_PI_2_BPSK_Inner_1RB_Right Band:
Limit_|

High Test_Result Unit
24,792 dBm

Limit_High Test_Result
999 46.777
999 49.312
999 48.911
999 51.280
999 62.250
999 62.329

Windows (CRLF)

28

28

28

28

28

CH 156108 BW: 5 SC5: 15 "~

Pass/Fail
PASS

CH 156108 BW: 5 SC5: 15

Pass/Fail
PASS

CH 156108 BW: 5 SC5: 15

Pass/Fail
PASS

CH 156100
Pass/Fail
PASS

BW: 5 SCS: 15

CH 156108 BW: 5 SC5: 15

Pass/Fail
PASS

CH 156160 BW: 5 5C5: 15

Pass/Fail
PASS

CH 156168
Pass/Fail
PASS

CH 156160

BW: 5 SC5: 15

BW: 5 SCS5: 15

Unit Pass/Fail

dB PASS
dB PASS
dB PASS
dB PASS
dB PASS
dB PASS

Ln1, Col1

W
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CMX500 IP DATA THROUGHPUT TESTING APP
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CMX500 GUI

= - > Res® CMsquares - Home - CVX500 (CSW 7.10.1.86)
Applications
0] nl ‘<—‘
Test Environment Current Workspaces Message Analyzer
Use Cases

RF Test NSA RF Test SA Max Throughput

B = e 1% @ Pa

Library File Explorer License: Settings About Maintenance
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=

Sequencer XLAPI Interactive Tutorials

1P Analysis

) D" @
Installation

: Data Services  Utilization
Service

@
Reset Zoom OutZoom In  Touch Reliability Home

T & O =

TE  Conn  Help , “*
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_—nmm———— 4 4 4 492900000
Wizard - Max Throughput x
[ 2

Network Setup Cell Configuration Throughput Optimization

Result
Use DUT Control

Frequency Range FR1 v
Predefined Network Setup

Select a predefined network setup...

Select a predefined network setup...
LTE TxN

LTE 4xN

NR 1xN

NRAN. |
LTE 1xN, NR TxN

LTE 4xN, NR 4xN

NR 1xN (FR1), NR 1xN (FR2)
NR 2xN

NR 4xN (FR1), NR 2xN (FR2), NR 2xN (FR2), NR 2xN (FR2), NR 2xN (FR2), 4 x NR 2xN (DL Only) [FR2)

4 Previous > Next X Cancel
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THROUGHPUT APP

12

S

<

2123

172.22.1.201

Home - DAU
172.22.1.201

172

Traffic Generator - DAU
172.22.1.201/traffic-generator

B &« @ X

O1 W2 Ez RA Ts Ye U'r IS

/ ®©

v ® i]
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alslolelelr]alx]L
4 Z XCVBNMG®

=

0O A 172.22.1.201

® ROHDE&SCHWARZ
DUT IP: 172.22.1.100

Traffic
Generator

RESTful
API

Live
Throughput

Streaming
Server

File
Explorer

Tools
Downloads

e
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IP DATA THROUGHPUT TESTING

= « 4 R&S® CMsquares - Workspace - CMX500 (CSW 7.10.1.86)
I Test Environment _ + A
172.22.1.201/traffic-gen H
B3 . | "\ BLER-RXMeas 21 X| @ Network 21 x O f 9 @
Downlink Results o
® - Beams M &> ROHDE&SCHWARZ o
Network Overall NR cell 0 DUT IP: 172.22.1.100
Relative Absolute Relative Absolute v Live Mode Minimum Footprint ~ On l @ E B Delete
ACK 100.00 % 206263 100.00 % 206263 | Traffic Generator
PLMN 0
General NACK 0.00% 5 0.00% 5 4t I
DTX 0.00% 1 0.00% 1 56 TrackingArea 0 .
o Continuous Traffic
f e BLER 0.00% 0.00% .
: : ® Cao i
Throughput Relative MBit/s Relative MBit/s - ® File size (KiB)
(MCG) PCell
Average 100.00 % 152685 100.00 % 152685 { 5 » Max v
Scheduled 1526.89 1526.89
Datarate Transfer
> Streams \
: uL 0 kbit/s 0KiB
NRFRT  Uplink Resuilts oL 1.43 Gbit/s 218GiB
Overall NR Cell 0
) Relative Absolute Relative Absolute I v «oivs I oL bit/s
RX M
o= CRC Passed 100.00 % 22919 100.00 % 22919 Create Additional QoS Flow...  Releasetoldle  Releasetolnactive | Trigger NR PDCCH Order Pecssacsd® 1190000
4 y 3
CRC Failed 000 % 0 000 % n hd 71200000
wr 1000000
ey X 00000
— — — 600000
PHY MAC RLC 495000
5E-12 Mbitis
4E12
2E12
0 s
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68 7 T2 RTT
@ IP DL Throughput - Throughput 1 2l %
® Payload size (B)
=] Total Throughput 56 A
Multi | 1605 by —— 5
= 1000 No reply count Current RTT (ms)
Tab B )
500
=1 0 s I RTTms
Close All 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 45 48 5 52 54 56 58 b6 652 64 66 68 7 T2 --
AMING has been switched from RESUMI ROGRESS to ACTIVE on rsapn PDN <4 [ ] [ ]

) (28032023 17:05:26] DUT: SIM-1: QoS Flow with ID 6 and FiveGi ID Q)
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