/I n ri tSU Advancing beyond

MS2090A Product Training



Agenda

Introduction

5G Measurement
EIRP Measurement
RTSA

Interference Finding
Other Use Tips

o U1 B W =




1. Introduction




MS2090A Functions Overview Q /inritsu

dvancing beyond

* Handheld spectrum analyzer with the best-in-class RF performance
* Frequency band covers from 9kHz to 54GHz, and with No Gaps, No Misses
* Real-Time spectrum analyzer with T10MHz BW

* Multi-mission signal analysis e

PAGE MIN EVM: BEAM & [ TO: SINGLE BEAM sYNC DEMOD

*  Fully new design for 5G NR field test PCI SUMMARY

* 4G LTE analyzer :
*  Genera purpose modulated signals analysis
*  Full EMF solutions

»  Signal recorder and replay ' g |l ao | g U .
*  Smart interference hunter I I I (B =
«  Pulse analysis |

9,02 -6.14 16,54 -21.38 -18.98
7.37 8.2 0.87 014 10.21
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RBW1MHz VBW333.33kHz 8  SPAN100MHZ
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I Online Help System Zinntsy

(im] - O X im] [ software Update x | + - (] X
< G B https://www.anritsu.com/en-us/test-measurement/products/ms2030a A E:, i'é {é : &« G o] https://dl.cdn-anritsu.com/en-us/test-measurement/ohs/10450-00064F/index.... AN fé ﬁ% : - @
/INMIESU svancingbeyond = =l e ) @ @ | » =
current and emerging applications [+ [+]
n MS2090A Field Master Pro™ Master Pro™ M
M Field Master Series Product Information, &
REQUEST QUOTE DOWNLOADS Compliance, and Safety
& Field Master Pro™ MS2090A User Guide +
Software Update
[ G To update rour Anritsu instrument software, use a high quality USE memory device
M Instrument Overview with at least 1 GB of free space and FAT32 file system format.

1. Insertthe USB memory device into your PC or laptop.
M Instrument Notifications and ) ? preR

Troubleshooting 2. From a browser, 2o to the following Anritsu products page:

- " v su. fen-US/test- 8 fpr /mz200
= Upgrading Software Options http/fwww anritsu com/en-US/test-measurement/products/ms2090a

OVERVIEW APPLICATIONS SPECIFICATIONS OPTIONS 3. Onthe product page, click Downloads.
Introducti
nirecuction 4. Belect the software update for your product and copy the downloaded software
Exporting a Software Configuration File into the USB memory device.
} - 5 5. Insert the USB memory device into the one of the M32090A USB ports.
ONLINE HELP SYSTEM | RELEASE DATE el O L e e
Brochure s vanlndaid Installing the Software

MS2090A Field Master Pro - Help 4/10/2023 Installing the Software 1. Start the software update via one of the two ways below (see Figure: Updating
Datasheet B PG Sof the Software):
oftware
s Access the upper left System Menu (3-line icon), then press SYSTEM

Application Note 1Q Signal Master MX280005A Vector Signal Analysis Software Help 1/24/2023 M Spectum Analyzer Measuremant Guide ;?eﬁmaﬁfﬂ(:?n;ii:a?;L UPDATE. Refer to System [nformation

I Real-Time Spectrum Analyzer (RTSA) B .
Leaflet Measurement Guide + Select ;h; sofhtwaz;e update icon from the Title bar. Refer to Common GUI

. . - Controls for list of GUI icons.
MA25101A 1Q Streaming PCle Kit and MX280006A 1Q Acquisition Tool 5/10/2022 I 5GNR Analyzer Measurement Guide 2. Select the latest available update from the Available Updates drop-down and
White Paper Help M | TE FDD/TOD Signal Analyzer Measurament] press INSTALL.
Guide + A dialog will appear stating Software Update in Progress.

Case Study M Pulse Analyzer Measurement Guide 3. When the installation is complete, see Verafy the Software Update.

I Electromagnetic Field (EMF) Meter Updating the EfiveIE
Selection Guide Measurement Guide

I 1Q Capture/Streaming (Option 124/126 and
Catalog 125/127) Measurement Guide

M High Accuracy Power Meter Measurement
User Guide iz

M Cable and Antenna Analyzer Measurement

Guide

Measurement

I Field Master Pro™ MS2090A Programming

St Manual

Online Help

System o o
Programming i e e
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2. 5G Measurement

Application Note

/I n ri tSU Advancing beyond

5GNR Base Station Measurements
in the Field

https://www.anritsu.com/en-US/test-
measurement/support/downloads/application-notes/dwl20867

ANRITSU CORPORATION Presentation Title o)


https://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl20867
https://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl20867

I LTE Band Zinritsy

FDD Bands
(880 — 915 MHz /
288 8 3 283 8 8
(1710 — 1785 MHz |
1305-1530:.“1:}
3 e B 8 g T
(1920 — 1980 MHz
211n-z1mm1::

1920
1930
1855
1960
1975
1980
2110
2120
2145
2150
2165
2170

(2500 - 2560 MHz /
B7 2620 - 2680 MHz)

2500
2520
2540
2560
2620
2640
2660
2680

LTE Band Identifier Uplink (MHz) Downlink (MHz)
B1 (2100 MHz) IMT Core Band 1920 - 1980 2110 - 2170
B3 (1800 MHz) 1800 1710 - 1785 1805 -1880
B7 (2600 MHz) IMT Extension 2500 - 2570 2620 - 2690
B8 (900 MHz) 900 880 - 915 925 - 960
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https://halberdbastion.com/technology/cellular/4g-lte/lte-frequency-bands/b1-2100-mhz
https://halberdbastion.com/technology/cellular/4g-lte/lte-frequency-bands/b3-1800-mhz
https://halberdbastion.com/technology/cellular/4g-lte/lte-frequency-bands/b7-2600-mhz
https://halberdbastion.com/technology/cellular/4g-lte/lte-frequency-bands/b8-900-mhz

5G NR Band /nritsy

TDD Bands
- M1

.~ SHM - StarHub Mobile
[ s — singtel Mobile
[ 5'MBA - SIMBA Telecom

(2300 - 2340 MHz)

2300
2340

2570
2580
2600
2615

(2570 — 2615 MHz)

(3450 — 3650 MHz)

3450
3550

.

(26300 — 29500 MHz)

§ g g § g g
& N & &
Band Duplex Mode Identifier Uplink / TDD Frequency
n40 (2300 MHz) TDD TD 2300 2300 - 2400 MHz
n41 (2500 MHz) TDD TD 2500 2496 - 2690 MHz
n78 (3500 MHz) TDD TD 3500 3300 - 3800 MHz
n257 (28 GHz) 1DD 28 GHz 26500 - 29500 MHz
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https://halberdbastion.com/technology/cellular/5g-nr/5g-frequency-bands/n40-2300-mhz
https://halberdbastion.com/resources/wireless/duplex-modes/tdd
https://halberdbastion.com/technology/cellular/5g-nr/5g-frequency-bands/n41-2500-mhz
https://halberdbastion.com/resources/wireless/duplex-modes/tdd
https://halberdbastion.com/technology/cellular/5g-nr/5g-frequency-bands/n78-3500-mhz
https://halberdbastion.com/resources/wireless/duplex-modes/tdd
https://halberdbastion.com/technology/cellular/5g-nr/5g-frequency-bands/n257-28-ghz
https://halberdbastion.com/resources/wireless/duplex-modes/tdd

I 5G SSB (Sync Signal Block) inntsu

a )
Frequency ‘ SCS # Subcarriers ‘ SSB Bandwidth
15 kHz 240 3.6 MHz
FR1
30 kHz 240 7.2 MHz
120 kHz 240 28.8 MHz
FR2
240 kHz 240 57.6 MHz

SYMBOLS
0 1 2 3 4 5 6 7 8 9 10 111 |12 |13

240 Subcarriers

* 4 Symbols Long
» 240 Subcarrier Wide

One 5G Slot

ANRITSU CORPORATION Presentation Title )



SSB from 5G frame capture /nritsu

Advancing beyond

SSB =7.2 MHz User Data = 80 MHz
Spectrogram

Frequency (MHz)

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
Time (ms)

* 40ms Spectrogram captured
 4x 5G Frames (10ms each)

« BW = 100MHz

« 2x SSB with 7.2MHZ BW

» Zero Frequency Offset

ANRITSU CORPORATION Presentation Title 1.0



I SSB Decoding Process /inritsu

Advancing beyond

Stage 1: PSS Search Stage 2: 5SS Search Stage 3: DMRS Correlation
: Determine the Determine the Determine the
Capture Signal
P 9 - Sector ID Cell ID Beam Index \ If mmWave

IQ Data 0,1,2) (0,1, ... 1007) 0,1,...7)

Stage 3b: PBCH [ MIB

Determine the
Block Index

(0,1,...7)

SSB Measure - Measure Time Calculate the
Offset Frame Start

RSRP, RSRQ, SINR, EVM

ANRITSU CORPORATION Presentation Title 14



From Preset Mode /inritsu

Advancing beyond

Using 5GNR Summary mode when BTS is seen OTA, for example if using a directional antenna.

fil Anritsu MS2090A

— 17:52
= # O 0 6 1 » ” N 26 MAY 2023
( 5GNR SUMMARY > MULTI BEAM FREQUENCY [ ] = gy
SWEEP PAGE: ] > [ TO: SINGLE BEAM SYNC DEMOD SAND CONFIG e
Continuously PCI SUMMARY CENTER FREQU ENCY AME ITUDE
PHYSICAL CELL ID SECTOR ID CELL GROUP FREQUENCY ERROR TIME OFFSET STATUS 4.500000000GHz
-1 -1 -1 - - PSS Failure
= CHANNEL BW BAN WIDTH
BAND
Vernel - 1000 100 MHz -
CHANNEL BW 000 SSB FREQUENCY TlACE
100 MHz - 4.500000000GHz
SUBCARRIER 1000 SSB OFFSET S| EEP
SPACING g i OHz
-~ . - 3 A 9% & 26 MAY 2023
I AUTO DETECT SSB... M) RKER
CENTER FREQUENCY -30.00 FREQUENCY Q FREQ SPAN
4.500000000 GHz SUBCARRIER
BAND CONFIG d
SSB OFFSET e okt 1
30 kHz -
OHz CENTER FREQUENCY *MPHTUDE
50,00 3.525600000 GHz MAPPING PATTERN i
FREQ REFERENCE Auto - TR GGER
Int Hi Accy -60.00 CHANNEL BW BANDWIDTH
7000 100 MHz - MEASURE
SSB FREQUENCY TRACE
-80.00 3.525600000 GHz SETUP
-90.00 SSB OFFSET SWEEP
BEAM 0 'f OHz 7 PRESET
SS-RSRP (dBm) -
: 4. Use Auto SSB | . g :
SS-SINR (dB) - - - FILE
SS5-RSSI (dBm) - req u I red SUBCARRIER -
<+ sHorTCUT ig’/:CING LT
. - : 1
MAPPING PATTERN . .
ANRITSU CORPORATION i ~ TRIGGER Presentation Title 12



Set of Amplitude

P4 Anritsu MS20904A

SWEEP

Continuously

BAND
78 -

ARFCN
635040

CHANNEL BW
100 MHz -

GSCN
7864

SUBCARRIER
SPACING
30 kHz -

CENTER FREQUENCY
3.525600000 GHz

SSB OFFSET
0Hz

FREQ REFERENCE
Int Hi Accy

5GNR SUMMARY > MULTI BEAM

PAGE 1 MIN EVM: BEAM 0

PHYSICAL CELL ID SECTORID
927 0

-50.00

-60.00

-70.00

-80.00

-90.00 -90.69

-100.00

-110.00

=120.00

-130.00

-140.00

-150.00

BEAM 0 1 2

S5-RSRP (dBm) -80.69

S5-RSRQ (dB) -9.99

SS-SINR (dB) 7.45
SS5-RSSI (dBm) -67.69

[ TO: SINGLE BEAM

PCI SUMMARY
CELL GROUP FREQUENCY ERROR
309 -502 Hz
LB e
3 4

SYNC

TIME OFFSET

3112 0o g

DEMOD

STATUS
Full sync

/inritsu

Advancing beyond

»

98%

AMPLITUDE

AUTO RANGE

REF LEVEL
-50dBm

SCALE / DIV
10dB

Y AXIS UNIT
dBm

0dB

S
o

REF LEVEL OFFSET

17:55

26 MAY 202:

FREQ SPAN

AN PLITUDE

TANDWIDTH

TRACE

SWEEP

MARKER

LIMIT

TRIGGER

MEASURE

SETUP

PRESET

FILE

ANRITSU CORPORATION

Presentation Title

13



Set SINR Threshold /inritsu

¥4 Anritsu MS2090A

I O I ) 4 & a0

= = 6 i’y 26 MAY 202:
<{ 5GNR SUMMARY > MULTI BEAM 1 SETUP [ ]
F FREQ SPAN
SWEEP PAGE: 1 MIN EVM: BEAM 0 [/ TO: SINGLE BEAM SYNC DEMOD SINR THRESHOLD
0dB
Continuously PCI SUMMARY | AMPLITUDE
PHYSICAL CELL ID SECTOR ID CELL GROQUP FREQUENCY ERROR TIME OFFSET STATUS DUPLEX TYPE
927 0 309 -563 Hz 3114.66 pis Full Sync oD -
-0.160 ppm BANDWIDTH
BAND GMC OFFSET
78 - -50.00
Ops
TRACE
ARFCN -60.00 DISTANCE TO ANT
635040
0.01m
CHANNEL BW 709 SWEEP
DISTANCE UNIT
100 MHz -
-80.00 Meters -
GSCN MARKER
7864 9000 -91.09 FHESESEUE D
SUBCARRIER -100.00 LIMIT
SPACING
30 kHz -
-110.00
CENTER FREQUENCY y A TRIGGER
3.525600000 GHz 12000 —120.74 -121.58 -121.18 -120.49 - -121.34 -121.11
SSB OFFSET 13000 MEASURE
OHz
-140.00
FREQ REFERENCE SETUP
Int Hi Accy
-150.00
BEAM 0 1 2 3 4 5 6 7 PRESET
2 SS-RSRP (dBm) -91.09 -120.74 -121.58 -121.18 -120.49 -118.96 -121.34 -121.11
Y SS-RSRQ (dB) -9.92 -10.46 -11.00 -10.82 -12.14 -28.06 -10.67 -10.62
‘ SS-SINR (dB) 7.18 3.28 3.48 2.98 3.18 3.33 3.10 2.38 ‘ FILE

‘ 55-RSSI (dBm) -68.15 -97.27 -97.57 -97.35 -85.33 -77.89 -97.66 -97.47 ‘

ANRITSU CORPORATION Presentation Title 14



I RSRP & RSRQ

5G FR1 <3 GHz

/inritsu

Advancing beyond

Definition RSRP RSRQ
Excellent Maximum data throughput | >-80 dBm >-10dB
Good Good data throughput -80 dBm to -95 dBm -10dB to-12 dB
Maintain data connection
Poor with restricted throughput -95 dBm to -115 dBm -12dB to-16 dB
Bad Connection dropped <-115dBm <-16dB

5G FR1 3 GHz to 6 GHz

Definition RSRP RSRQ
Excellent Maximum data throughput | >-85dBm >-10dB
Good Good data throughput -85 dBm to -100 dBm -10dB to-12dB
Maintain data connection
Poor with restricted throughput -100 dBm to -115 dBm -12dBto-16 dB
Bad Connection dropped <-115dBm <-16dB

15

ANRITSU CORPORATION
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QoS Measurement /inritsu

Advancing beyond

J

RSRP RSRQ, SINR : QoS Measurements

ais o s Toed (i3 e 53 lowi® Bd et Tamid Jper

1

L PLTRTE 7K

SS_RSRP
N $S RSRQ = S3-BSEP SS_SINR = :
SS_RSRP = Sum of power 127 RE's in SSS LA (RSSI/N) = Interference + Noise
127
N: total number or RB P 1
SS_RSRPis the Reference Signal Received SS_RSRQ is the Reference Signal Received Quality. Itis a ratio (EVM)?
Power of the Synchronisation Signals (blue and measurement that compares the power in the reference signals
red blocks) and is an average of the signal (SS-RSRP) against the average power in the physical channel .
strength all REs containing synchronisation (RSSI). Since the physical channel will also contain noise and co- SINRis measured on the 127 RE's in the SSS
information. It is measured in dBm. channel interference, the result is always <1 or <0dB. =

Typically -3dB is very good whereas -20dB is unlikely to be
decoded correctly.

ANRITSU CORPORATION Presentation Title 16



EPRE Calculator /nritsy

- EPRE (Energy Per Resource Element) Calculator
5G, 4G

This Page provides information about EPRE (Energy Per Resource Element) Calculator 5G, 4G.

Time >
Slot 0 Slot 1
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE
RE|RE|RE|RE| RE| RE | RE | RE | RE [ RE [ RE | RE | RE | RE
RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE
RE | RE | RE [ RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE
RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE | RE
RE | RE | RE | RE | RE | RE | RE | RE | RE | RE [ RE | RE | RE | RE

PRB

Crmmmm e Fr@QUENCY

Calculator help you to get average RE (Resource Element power). EPRE can to be calculate from total power across all
the allocated RBs.

Approximately EPRE can be calculated using the formula:

| EPRE Power,dBm = [Output power per TX,dBm] — 10 « log10([No of RB per cell] +12)

Calculator is based on 3GPP communication standards.

EPRE (Energy Per Resource Element) Calculator 5G, 4G

4

Qutput power per TX, dBm ’ 20

Number of RB

EPRE Calculator (Energy Per Resource

‘ -55.1534389308 \
Element), dBm

https://5g-tools.com/epre-energy-per-resource-element-calculator-5g-4g/

ANRITSU CORPORATION Presentation Title 157


https://5g-tools.com/epre-energy-per-resource-element-calculator-5g-4g/

SINR Threshold -20dB can be set

Anritsu MS20004

— EEH o I ) .
4 5GNR SUMMARY > MULTI BEAM
SWEEP PAGE !
Continuously
PHYSICAL CELL ID SECTOR ID
927 ]
BAND
78 = -50.00
ARFCN -60.00
635040
CHANNEL BW 0%
100 MHz -
-80.00
GSCN
7864 -80.00 SO
SUBCARRIER I
SPACING
30 kHz -
-110.00
CENTER FREQUENCY
3.525600000 GHz -120.00 -121.74
SSB OFFSET -130.00
OHz
-140.00
FREQ REFERENCE
Int Hi Accy
-150.00
BEAM 0 1
2 55-RSRP (dBm) -91.10 -121.74
S5-RSRQ (dB) -9.93 -11.24
| SS-SINR (dB) 7.88 3.75
| 55-K551 ([aBm) -bd.1b -9/.49
-+ SsHoRrTCUT

MIN EVM: BEAM 0

PCI SUMMARY

CELL GROUP
309
-121.49 -121.54
2 B

-121.48 -121.54
-11.02 -11.07

2.57 3.08
-9/.46 -47.40

[ TO: SINGLE BEAM

FREQUENCY ERROR
226 Hz
-0.064 ppm

-119.52

-119.52
-12.38
2]

-94.15

SYNC
TIME OFFSET
3114.79 ps
-118.05 -117.37
S 6
-118.05 SNz
-27.34 -10.99
1.93 3.18

=414

-93.3/

DEMOD

STATUS
Full Sypf

-121.55

-121.55
-13.44
214

-95.1U

/inritsu

Advancing beyond

e R

98%

SETUP )

SINR THRESHOLD
| -20dB

DUPLEXTYPE
TDD -

GMC OFFSET
Ops

DISTANCE TO ANT
0.01m

DISTANCE UNIT
Meters -

PRESET SETUP o

18:07
26 MAY 2023

FREQ SPAN

AMPLITUDE

BANDWIDTH

TRACE

SWEEP

MARKER

LIMIT

TRIGGER

MEASURE

SETUP

PRESET

FILE

ANRITSU CORPORATION

Presentation Title
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Set higher threshold for desired value

¥ Anritsu MS2090A

SWEEP

Continuously

BAND
78 >

ARFCN
635040

CHANNEL BW
100 MHz -

GSCN
7864

SUBCARRIER
SPACING
30 kHz -

CENTER FREQUENCY
3.525600000 GHz

SSB OFFSET
OHz

FREQ REFERENCE

Int Hi Accy

5GNR SUMMARY > MULTI BEAM

PAGE 1

PHYSICAL CELL ID
927

-50.00

-60.00

-70.00

-80.00

-90.00

-100.00

-110.00

-120.00

-130.00

-140.00

-150.00

BEAM
SS-RSRP (dBm)
CC.RCRN fARY
SS-SINR (dB)
S5-RSS1 (dBm)

MIN EVM: BEAM 0

SECTORID
0
-90.78
0 1 2

-80.78

.aa2

6.52

-b/.85

[} TO: SINGLE BEAM

PCI SUMMARY
CELL GROUP FREQUENCY ERROR
309 -311 Hz
-0.088 ppm
3 4

SYNC

TIME OFFSET
3114.89 ps

DEMOD

STATUS

Full 5#fic

/inritsu

Advancing beyond

18:07
w ” & 26 MAY 2023
SETUP 0 FREQ SPAN
SINR THRESHOLD
‘ 6dB
AMPLITUDE
DUPLEX TYPE
TDD -
BANDWIDTH
GMC OFFSET
Ops
TRACE
DISTANCE TO ANT
0.01m
DISTANCE UNIT SWEEP
Meters -
PRESETSETUP ¢  MARKER
LIMIT
TRIGGER
MEASURE
SETUP
PRESET
FILE

ANRITSU CORPORATION

Presentation Title 19



I Using OTA (Multi PCI mode) Znntsy

PCI = (3x232)+0 = 596 PCl = (3x232)+2 = 698

PCI=(3x187)+1 = 562 PCI = (3x187)+0 = 561

(')

PCI = (3x92)+1 = 277 PCI = (3x92)+0 = 276

When Used in OTA Multi PCI Mode, the Field Master MS2080A Decodes Modulation Quality
Results from all Base Stations within Range

OTA (MULTIPCI) > SCANNER

PRESET SETUP

FREQ REFERENCE

Int Hi Accy

CORPORATION Presentation Title 20)



5GNR Summary - Single Beam

/inritsu

Advancing beyond

SWEEP

Continuously

BAND
78 >

ARFCN
640000

CHANNEL BW
100 MHz -

GSCN
7915

SUBCARRIER

SPACING
30 kHz v

CENTER FREQUENCY
3.600000000 GHz

SSB OFFSET
V=1 W T T

5GNR SUMMARY > SINGLE BEAM

BEAM: < 1 > MIN EVM: BEAM 1 (7} TO: MULTI BEAM
PCI SUMMARY
PHYSICAL CELL ID SECTOR ID CELL GROUP  FREQUENCY ERROR
565 1 188 235 Hz
0.065 ppm
SYNC SIGNAL (SS)
SS-RSRP SS-RSRQ SS-SINR
-84.92 dBm -10.14dB 18.58 dB
CHANNEL SUMMARY
BLOCK MEAS AVG EVM PEAK EVM [@ SUBCARRIER / SYMBOL]
PSS 9.75 % 33.55% [(@810/8]
SSS 11.78 % 38.60 % [@ 803/ 10]
PBCH 17.53 % 41.99 % [@ 838/ 9]
PBCH-DMRS 13.82 % 33.94%[@731/9]

TIME OFFSET
2264.36 ps

DEMOD

STATUS
Full Sync

SS-RSSI
-61.76 dBm

POWER

-84.58 dBm

-84.92 dBm

-85.02 dBm

-84.96 dBm

- 15:14
,09,_,, O —~ 14 FEB 2023
SETUP () FREQ SPAN
SINR THRESHOLD e
6dB AMPLITUDE
DUPLEX TYPE BANDWIDTH
TDD v
TRACE
GMC OFFSET
Ops
SWEEP
DISTANCE TO ANT
0.01m MARKER

DISTANCE UNIT
Meters

PRESET SETUP

LIMIT

&)  TRIGGER

MEASURE

SETUP

PRESET

FILE

ANRITSU CORPORATION

Presentation Title 21



5G RF Performance Test

REF LEVEL
0dBm

SCALE / DIV
10dB

REF LEVEL OFFSET
0dB

FREQ OFFSET
OHz

ATTEN LEVEL
20dB
PRE AMP [ ]

TRACES

T Wit Avg

REF LEVEL
-20dBm

SCALE / DIV
10dB

REF LEVEL OFFSET
0dB

FREQ OFFSET
0Hz

ATTEN LEVEL
o0dB

PRE AMP @
TRACES

I RAvg Avg

Act

Act

il
Uiman e

SPAN 380 MHz

CENTER3.750000000 GHz SWEEP 1325

GATED SWEEP ON v

Mask Name: SGNR(KR) P<38 dBm

Ref Channel Power: -9.83

SEGMENT
-140.000000 MHz to -10.050000 MHz
-9.216667 MHz to -5.050000 MHz
-4.216667 MHz to -50.000 kHz
50.000 kHz to 4.216666 MHz
5.050000 MHz to 9.216666 MHz
10.050000 MHz to 140.000000 MHz

dBm Channel Bandwidth: 100 MHz
MEASUREMENTS

RBW PEAK PWR
100.000 kHz -73.86 dBm
100.000 kHz -73.14dBm
100.000 kHz -72.71 dBm
100.000 kHz -57.31 dBm
100.000 kHz -63.30 dBm
100.000 kHz -73.47 dBm

PEAK FREQ PASS / FAIL
3.572735100 GHz
3.692258333 GHz
3.697300000 GHz
3.802700000 GHz
3.807733333 GHz
3.897636300 GHz

w

SETUP

7%

SELECT MASK
SGNR(KR) P<38 dB...

REF CH BW
100MHz

AUTO MAX PWR

PRESET

-120.00
3.500000000 GHz

RBWSMHz VBW 1.6666667 MHz

CHANNEL
MAIN
ADJACENT
ALTERNATE

-27.54 dBm
-63.30 dBm
-62.95 dBm

CHANNEL
MAIN
ADJACENT
ALTERNATE

-27.54 dBm
-64.05 dBm
-64.47 dBm

ABSOLUTE

ABSOLUTE

3.750000000 GHz

SPAN 500 MHz SWEEP 119.90ms POINTS501

GATED SWEEP ON

v

UPPER MEASUREMENTS

RELATIVE LIMIT PASS / FAIL
10.00 dBm
10.00 dBm

10.00 dBm

-35.75 dBc

-35.41 dBc
LOWER MEASUREMENTS
RELATIVE LIMIT PASS / FAIL
10.00 dBm
10.00 dBm

10.00 dBm

-36.51 dBc
-36.92 dBc

N R .

SETUP

CHANNEL SPACING

100MHz

MAIN INTEG BW

100MHz

ADJ INTEG BW
80MHz

ALT INTEG BW
80MHz

LIMIT TYPE
Absolute

LIMITS

MAIN CH LIMIT
10dBm

ADJ CH LIMIT
10dBm

ALT CH LIMIT

10dBm

v’ Precise RF tests for 3GPP TS 38.104 V15 compliance:
v Channel Power, Occupied Bandwidth, Spectral Emission Mask, Spurious Emissions

ANRITSU CORPORATION

10:32
18 JAN 2019

FREQ SPAN

AMPLITUDE

BANDWIDTH

MARKER

LmIT

TRIGGER

MEASURE

PRESET

15:38
17 JAN 2019

FREQ SPAN

AMPLITUDE

BANDWIDTH

MARKER

TRIGGER

MEASURE

SETUP

PRESET

SWEEP

Continuously

CHANNEL BW
100 MHz

SUBCARRIER SPACING|
30 kHz =

CENTER FREQUENCY
3.500000000 GHz

SSB OFFSET
OHz

SWEEP

Continuousty

BAND
Manual

CHANNEL BW
100 MHz

SUBCARRIER SPACING
30 kHz =

CENTER FREQUENCY
3.500000000 GHz

SS5B OFFSET
OHz

/inritsu

Advancing beyond

1 09:44
27 SEP 2019

[E2 R\

100%

SETUP O  regsean

SYNC | % OBW POWER

99%

PHYSICAL CELL ID: 1007
AMPLITUDE

BANDWIDTH

OBW LIMIT [ ]

MARKER

|~/ METHOD

Percent (%)

PRESET SETUP

00
3.438560000 GHz

RBW 1 MHz VBW3333333kHz

MEASUREMENT VALUE

OCCUPIED BW
TOTAL POWER

CHANNEL POWER

a

96.881437 MHz
-25.03 dBm

TRIGGER

3.500000000 GHz

SPAN 122.880000 MHz

LIMIT
10.000 kHz

3.561440000 GHz
MEASURE

SWEEP 49.01ms POINTSS501

GATED SWEEP ON v

PRESET
PASS / FAIL

n 09:43
1 27SEP2018

>

n w &

SETUP FREQ SPAN

sYHC [INTEGRATION BW

100 MHz

PHYSICAL CELL ID: 1007
AMPLITUDE

PSD UNITS
dBmsHz

BANDWIDTH
TRACE

POWER LIMIT @

SWEEP

MARKER

PSD LIMIT [

-120.00

3.438560000 GHz
REWTMHz  VBW333 3333 kHz

VALUE
-24.20 dBm

MEASUREMENT
TOTAL CH POWER
TOTAL PSD

-104.20 dBm/Hz

(0000 GHz

SPAN 122.880000 MHz

LIMIT
10.00 dBm
10.00 dBm/Hz

LimMIT

PRESET SETUP &

MEASURE

SWEEP 39B3ms POINTSS01

v

D SWEEP ON

PRESET

PASS / FAIL

Presentation Title




Gated Sweep inrtsy

14:36

o]} QBADC Overrange w . O enecanz

< ulblu'u POWER VS TIME SWEEP O  rreqsean

GATED SWEEP

REF LEVEL 5.00

-7.00 M W

5dBm . AMPLITUDE

i

GATED SWEEP ~ @
SCALE / DIV BANDWIDTH

el GATE SOURCE

GPS
REF LEVEL OFFSET
0dB TRIGGER SLOPE
Rising

FREQ OFFSET

OHz FRAME TIME MARKER

20 ms

ATTEN LEVEL

A GATE DELAY

8.939ms

e e - I B I I B I I e I |

TRIGGER

FHE AL GATE LENGTH

376.922 s MEASURE
TRACES

TR PWRVSTIME ~ @

D T T T T T R T i R R I e R Y I~ BTt T |

DISPLAY START PRESET
Oms

To gate at UL slot only, use a 5G phone registered to the base station, perform a speed
test. Spectrum analyzer will show easily the DL & UL slot. UL slot are the portion with
lower power. Apply Gate at this time duration, then turn off PWR VS TIME to view Power

over frequency plot. > No abnormality observed in UL slot
ANRITSU CORPORATION Presentation Title
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I Time Domain (Power vs Time) /Inritsu

= 16:37
v R M 30sep2019

SWEEP FREQ SPAN

AMPLITUDE

3%

[ x]

GATED SWEEP €
@

GATED SWEEP
BANDWIDTH

~ GATE SOURCE

-38.00 [
MARKER

-48.00
LIMIT
GATE LENGTH

43.960ps "
TRIGGER

PWR VS TIME o o

-78.00

-88.00|
PRESET

-98.00
Oms
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Save Parameter files and Create Shortcut

FILE
i Anritsu MS20904 FREQ SPAN §
= # @ 0 : 927 sync | QUICK SAVE B
| setup.stp
4 CHANNEL POWER AIPLITUDE
SAVE AS... a
SWEEP 5] 3
. -50.00
Continuously RECALL... - BANDWIDTH pE
-60.00
BAND 5G CAPTURE TH
WELIE]] - 0 TRACE
CHANNEL BW 80,00 5G CSV LOGGING d
100 MHz =
9000 CAPTURE SYNC FAIL SWEEP
SUBCARRIER

Off -

SPACING
SO ¥ .mDDDMM\/\/\/
““~——"—1BROWSE FILES [J MARKER

CENTER FREQUENCY

-110.00

3.525600000GHz
SSB OFFSET 12000 LIMIT
0Hz
-130.00 1
TRACES )
T Avg  Avg  Act TRIGGER
-140.00
E
-150.00
3.475600000 GHz 3525600000GHz [ MEASURE
Tt Wrt Pk Blk
6 Wit Pk Bk | RBW1MHz VBW3333333kHz SPAN 100 MHz
T1 Average 3.575600000 GHz
10710 SETUP
35ms POINTS501
FREQ REFERENCE MEASUREMENT VALUE LIMIT
Int Hi Accy TOTAL CH POWER -82.23 dBm 10 dBm
TOTAL PSD -162.23 dBm/Hz 10 dBm/Hz v PRESET
SINGTEL + SHORTCUT
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3. EIRP Measurement

Application Note

/l n ri tSU envision:ensure

Making EIRP Measurements on
5G Base Stations

https:.//www.anritsu.com/en-AU/test-
measurement/support/downloads/application-notes/dwl19975

ANRITSU CORPORATION Presentation Title


https://www.anritsu.com/en-AU/test-measurement/support/downloads/application-notes/dwl19975
https://www.anritsu.com/en-AU/test-measurement/support/downloads/application-notes/dwl19975

I What is EIRP? inntsu
EIRP:

The equivalent isotropically radiated power of a transmitter (with antenna,
transmission line, duplexers etc.) is the power that would be necessary at the
input terminals of a reference isotropic radiator in order to produce the same
maximum field intensity. An isotropic radiator is a theoretical lossless point
source of radiation with unity gain in all directions.

| +6dBi 00 )
D 100m T e AL
. % \l/ Tx output power In-line an:nu«:tinn & Antenna gain
-42dBm - l ’
-36dBm '
EIRP (dBm)
1w * 1w ' EIRP = Tx RF Power(dBm) + G(dB) - L(dB)

The directional antenna has the Effective Radiated Power of an Isotropic Antenna
fed with +36 dBm (4W). It has an EIRP of 4W, although actual power fed is only 1W
(Power Efficiency in intended direction).

ANRITSU CORPORATION Presentation Title 27



I Why need EIRP test for 5G gNB /nritsu

Advancing beyond
Before 5G:

« RRU and antenna is separate, and antenna port quantity is less, such as
4T4R... so if you know RRU output power, antenna gain and distance, then
EIRP result can be calculated or estimated.

5G NR
 Massive MIMO

« RRU integrates with antenna array, particularly FR2, only OTA available. No
way to know output power of RRU, so EIRP is only way to know emission
power of gNB.

BS type|1}-|C BS type 1 - C = |SGFRIRRU : 2T2R, 4T4R , BT8R
BS tvpel!llIH C - Conduct

yP = [H-> Hybrid BEtvae T &
BS type|1-|Of |o- oA (overTheair) yP |
BS type|2 |0 5G FR1 AAU : 32T32R , 64T64R ......

BStypel-O=
1
1-> FR1 ( 450MHz — 7.15GHz ) BS type 2 - O = |56 FR2 AAU : 4T4R ......

2 - FR2 ( 24.25GHz — 52.6GHz )

ANRITSU CORPORATION Presentation Title 28



I How to make EIRP test in the field (Simplify) nntsy

» Obtain key parameters via data sheet or measurement: receiver antenna
gain, cable loss, distance, switch response (if necessary)

 Get right bi-polarization results of EIRP. Make sure 90-degree rotation for
another polarization position;

« Plan, and look for suitable location with clear propagation path,
especially for FR2 measurement.
 Avoid objects or building that might cause strong reflection

* Fine weather

ANRITSU CORPORATION Presentation Title 29)



Trial in Singapore Zinntsy

N1*17'28.9"
Q . @ E103°51 143"

4N
EIRP > QUICK VIEW MEASURE (]

MEASUREMENT
EIRP

VIEW
Quick View

DISTANCE TO ANT
100m EIRP HORIZONTAL

PATH LOSS il -ty

B30 68 EIRP VERTICAL

CENTER FREQUENCY
3.525600000GHz

EIRP SUM
CHANNEL B‘N 0o 0,70 GHz 144 GHz 220 GHz

100 MHz
Cable loss
UPPER LIMIT: N.25m

LOWER LIMIT: 0 dBm

RX ANT GAIN
4.50dBi

RX CABLE LOSS
0.82dB

ANRITSU CORPORATION Presentation Title 2]0)



I Test Equipment and Accessories Used Znntsy

gNodeB
- Transmitting around
66dB

— W

MS2090A Spectrum
Analyzer
1. 5G demodulation
2. EIRP measurement

Test phone will do a 90%
PRB activated download

sequence
- Ensure DL RB is filled up
as much as possible

—

Rangefinder
- The test site
is measured
to be 70m
between
gNodeB and ;
antenna Hyperlog 0760
Directional Antenna

Test Phone +
Test PC

ANRITSU CORPORATION Presentation Title 31




I Measurement Result Screen

EIRP > QUICK VIEW

DISTANCE TO ANT
\r 100m

PATH LOSS
83.39d8

CENTER FREQUENCY
3.525600000GHz

CHANNEL BW
100 MHz

RX ANT GAIN
4.50dBi

RX CABLE LOSS
0.82dB

Test Results based on PRB usages....

ANRITSU CORPORATION

EIRP HORIZONTAL

EIRP VERTICAL

EIRP SUM

UPPER LIMIT: 0 dBm

LOWER LIMIT: 0 dBm

@ N1°17' 289"
E103°51"14.3"
MEASURE Q

MEASUREMENT
EIRP

VIEW

Quick View

SETUP

/inritsu

Advancing beyond

Represents the live
measurement (value will
change)

EIRP

Based on EIRP
measurement. User can
store the value

EIRP
Horizontal

Based on EIRP
measurement, user can
store the value

EIRP
Vertical

EIRP horizontal + EIRP

EIRP Sum )
vertical

Presentation Title
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4. Real Time Spectrum Analyzer




I RTSA definitions Anritsu

Advancing beyond

* Probability of Intercept (POI)
*  Minimum event duration for 100% probability of capturing a

POI single non-repetitive event. A minimum event is defined as
2.055 ps the narrowest rectangular pulse that can be captured with

100% certainty at the amplitude accuracy from the datasheet.

* The wider the RBW is, the more the POl improves and the
smaller it becomes

* Min detectable signal
» Narrower events than the POI event can be detected but may move too quickly for the
MIN DETECT sample rate of the analyzer. In this case, the analyzer would still see the event and can
0.005 ps capture it, but it will move too quickly to be captured fully, so the amplitude will not be
reflected accurately. In many cases, the user is more interested to know if something is
there, not so much what the amplitude is, so min detectable can be good enough.

Color top
range

« Density display
+ Every pixel of the screen displays a color that is percentage of time where there is some

RF energy detected in that pixel.
Color bottom

range
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The Building and Display of the Hit Map /nritsu

Advancing beyond
» Each FFT's values are placed in the Hit Map
» Each FFT's Hit Map updates the cumulative Hit Map for the acquisition time (50ms default)
* High bins hits are shown in "Hot" colors (red), low density bins in “Cold” colors (dark blue).
* Bins with no Hits, are shown as transparent (screen background of black or white)
Spectrum Trace Hitmap
Swept acquisitions of each FFT
— Very
frequent
Hitmap < amplitude
FFT #1 L Colors valui
o oge over the
Hitmap (simplified) time
L U Frame Display
1 .
1 1 1
FFT #2 1)1 L 2|2 1 2
1
1 Very
FFT #3 1 random
amplitude
value over
1 1 _ the time
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I Density display examples /nritsu

Advancing beyond
4';'ﬁ"’l
« The density display | AN PR Ry Ny

communicates signal dwell R A el Ny W\

. . e e Lﬂaw i L o ch - e | ] 3
time during an acquisition. (A NI\ N AN

Higher number of 3
samples / dwell time -

|

Most recent trace (peak)

» Underlying interferers are easily seen.

» Individual traces can also be displayed
for the most current acquisition (both
images show a peak trace).

* Up to 6 traces can be displayed.
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Persistence /nritsu

Advancing beyond

Persistence is a way to help the human eye follow the progression of a signal.

The Hit Map is updated and displayed after each acquisition.

* A bin with data may be overwritten
with new data.

Persistence =» Older
data allowed to fade

A bin with no new data is allowed
to fade over time if there is no new
data for that bin.

* Persistence is adjustable:
« Variable or Infinite

e Persistence time : tunable from
Oms to 10s

PERSISTENCE STATE PERSISTENCE STATE

Variable v Infinite -

» Acquisition time is adjustable from
50ms to 5000ms (yellow trace)

ACQUISITION TIME
50ms

ANRITSU CORPORATION Back to the Basics of the Spectrum Analysis 37




RTSA and Spectrogram /nritsu

Advancing beyond
» Like in SPA mode, it is possible to display the spectrogram.
* The spectrogram is built upon the stacking of the amplitudes of every yellow traces (142).
Highest
amglitude ) _________
1
3 ks
Lowest '
amplitude —
110.00
120.00

Less recent
acquisition

142 * 50ms = 7.1s

Most recent
acquisition
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RTSA & Spectrogram on a 5G carrier
Sample detector vs Peak detector = SSB displayed

“«

“ »e

4 RBs

20 RBs

12 RBs

-

e >

4 RBs

Fre

o Wnn
equency
T
H
H
i

127 Subcarriers

[ Jymatamns |

Symbols

‘m

R

3.750000000GHz ()

Anritsu

Advancing beyond

‘ T N b M
B i S tabaliy
- - oo N

Pan g

4

AL P
ol :
:

v

L — - —— -
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5. Interférence Hunting

Application Note

/' n ri tSU Advancing beyond

Interference Hunting with the
Field Master™ MS2080A Option 24

https://www.anritsu.com/en-US/test-
measurement/support/downloads/application-notes/dwl20898



https://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl20898
https://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl20898

Interference finding tools inrtsy

« MS2090A offers classic way of interference finding
* Interference map /polar
 MA2700A+directional antenna
* Mobile interference hunting system
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I Locate the interferer -0024 Interference Anritsu
Hunter

Interference Hunter option is available in Swept Spectrum and
RTSA mode (if the RTSA option is installed)

I“ 1. Use Interference Hunter swept spectrum mode when wide
frequency sweeps are required

2. If the instrument has Interference Hunter option and RTSA
option, and the frequency of the signal of interest has already
been identified, the RTSA mode offers faster measurement
response.

Sweep span is limited by the option bandwidth.

ANRITSU CORPORATION Presentation Title 49




I Locate the interferer -0024 Interference /inritsu

Hunter

MS2090A option 0024 Interference Hunter includes features
specifically designed to help in the Locate phase of an interference hunt:

1. Fast audio tone (the Wooooo sound)
1. Tone changes in pitch relative to channel power signal

strength.

2. AM/FM audio demodulation

1. Listen to sound of interfering signal.

. Interference mapping (Triangulation)
1. Geolocate source of interfering signal.

. Polar diagrams
1. ldentify location of multiple sources of interference
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Advancing beyond

I MA2700A Interference Hunter /inritsu

Add the MA2700A Handheld Interference Hunter for best solution

1. Integrated eCompass

2. Integrated 10 dB pre-amplifier

3. Designed for a wide range of Anritsu
antennas

4. Compatible with 2000-17XX-R Band Pass

Filters

Presentation Title 42
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I MS2090A -Interference mapping /nritsu

Advancing beyond

2000-14XX-R
Yagi antenna

MA2700A
Interference Hunter

2000-2053-R
Shoulder Harness

MS2090A with
Option -0024

ANRITSU CORPORATION
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I Interference (Option 24) /nritsu

Advancing beyond

12:20

Qm v ,',!. 17 SEP 2019

SETUP Q

VOLUME . - - u - . . INTEGRATION BW
25% X j . - SV —— "l R o b . ’ - 20kHZ

REF LEVEL 000 | | | ' _ | | | POWER LIMIT @
10dBm 40.00 |
SCALE / DIV

10d8 -
MAX LEVEL

-20d
REF LEVEL OFFSET i

0dB
4| MIN LEVEL

-70
FREQ OFFSET il

OHz

" | VOLUME
8842 ms PONTS501 | 29%

ATTEN LEVEL

10d8
Vv | PRESET SETUP

PRE AMP & INPUT PARAMETERS
INTEGRATION BW: 25 kHz MAX LEVEL: -20 dBm
TRACES MIN LEVEL: -70 dBm VOLUME: 25 %

T wWn Avg MEASUREMENTS

MEASUREMENT VALUE LIMIT PASS / FAIL
TOTAL CH POWER -30.84 dBm 10 dBm

Interference setup parameters and measurement results are shown in a table at the bottom of the display.
A vertical bar corresponds to the received signal strength within the integration bandwidth.

Dashed vertical lines and a shaded region define the received channel integration bandwidth.

Horizontal blue lines define the audio response range for the measurement.

g B W N =

All signal power measurement parameters are set via the SETUP menu.
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I MS2090A -Interference mapping

INTERFERENCE MAP

Roehampton

Petersham RIChrgond ¢
Park
‘Shankers : 4 BigAlp
Hill : __~PutneyVale €
Ham \ <

8352 & ngstonVale'; i Wimbledor
: 1 Common
1.5 A307 \ E

Roehampton

Petersham
“Putney Vale
Ham \
) Wimbledon
Common

| A307

A310

Coombe

‘NefToolKit | Data © OpenSireetMap contributors

CORPORATION

¥ Tibbet'sCorner

2000 ft

2000t
Copse Hill 1000'm RON

FREQ SPAN

AMPLITUDE

BANDWIDTH

Tibbet's Corn

MARKER

prPved

® “ay
73

TRIGGER

MEASURE

PRESET

FREQ SPAN

AMPLITUDE

& BANDWIDTH

MARKER

A219

TRIGGER

MEASURE
Wimbledd|
Village

INTERFERENCE MAP FREQ SPAN

AMPLITUDE

BANDWIDTH

Roehampton Tibbet's Corn|

¥, Tibbet's Corner

Petersham °

‘Spankers

3 : MARKER
Hill : __~Putney Vale

Ham

~ 3
°

# “Kingston vale' Wimbledon TRIGGER
N Common

il A307 MEASURE

A308 A3

%
2000 ft
A307 ‘i T 500 m N PRESET
Coombe % ill ©

Mii © NetToolit | Data © oinsueewai contributors. 2 Coise

INTERFERENCE MAP SETUP (<] FREQ SPAN

BEARING SOURCE
Roehampton £ ~  AMPLITUDE

BANDWIDTH
petersham

2000;ft

MARKER

0
Common

MEASUREMENT VALUE MINIEEVEL
-50dBm

Channel Power -16.11 dBm TRIGGER
MEASURE

MUTE ®  seTup

INTEGRATION BW
10.350000 MHz

781.000000 MHz 806.000000 MHz 831.000000 MHz
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I MS2090A - Polar plot Anritsu

Advancing beyond

INTERFERENCE POLAR SETUP o FREQ SPAN

INTEGRATION BW
10.350000 MHz

Ihstock AMPLITUDE

Place School

Polar plot highlights
the presence of 2
transmitters in
different directions

START MEAS BANDWIDTH

Clarence (55

CLEAR ALL LINES TRACE

Hightlifia ;.

Sbcn’n‘e!tfﬁmdem Highcliffe MAX LEVEL
Neighbourhood EEyReICTe

Danebuy g,
o

& ’
2 MIN LEVEL MARKER

L] -50dBm
LIMIT

SETUP Q  rfregspan

LS INTEGRATION BW

10.350000 MHz AMPLITUDE

She
il G Highicliffe
Neighbouthood

Danen,
A
',
73

STOP MEAS BANDWIDTH
CLEAR ALL LINES TRACE

MAX LEVEL D
10dBm

MARKER

4 MIN LEVEL
-50dBm
LIMIT
MEASUREMENT VALUE
Channel Power -4.07 dBm TRIGGER

P MUTE

Use the split screen to view | RSSO

-60.00

C h a n n el powe r a n d CO nfi rm 000 T : =] PRESET

-80.00
-90.00

frequency of transmitter
under investigation.
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6. Other useful tips




I MS2090A PC Control Software /ntsy

28 https://www.youtube.com/watch?v=0zHBkqjzO4E

Field Master Pro MS2090A
PC Control Software

Field Master Pro PC Software

Remote user interface for the MS2090A. Connect to any MS2090A on the network by entering the IP
address. Download and install on any PC using Windows 7, 8.1, or 10.

Drivers Software Downloads | exe 152.7 MB | Version: V2022.9.2 | 1/17/2023

https://www.anritsu.com/en-us/test-measurement/support/downloads?model=MS2090A
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https://www.youtube.com/watch?v=OzHBkqjzO4E
https://www.anritsu.com/en-us/test-measurement/support/downloads?model=MS2090A

I Record and Playback

Field Master Pro MS2090A Record
Sample Data Setup Demo

POI
6350 ps

MIN DETECT
0.005 ps

REF LEVEL
-20d8m

SCALE / DIV
10d8

"~ RTSA > SPECTROGRAM

= £

RECORD

RECORD

—1ADDITAG

STORAGE DEVICE

Field Master Pro MS2090A

/inritsu

Advancing beyond

Playback Sample Data Demo

POI

MIN DETECT
0.005 ps

REF LEVEL
-20dBm

SCALE / DIV
10d8

" RTSA > NORMAL

TRACE
SELECT

Trace 2

/1157| TYPE
Max Hold

DETECTOR TYPE
Peak v

|
| =
|

|
| REC TIME MODE CLEAR

REF LEVEL OFFSET
Auto

0dB

REF LEVEL OFFSET
0dB

(F’E:Q OFFSET FREQ OFFSET
OHz

ATTEN LEVEL REC INTV MODE s | PRESET DETECTORS
0de ’ Auto ATTEN LEVEL

|
0ds REW1.100000MHz  VEW 33333333 MHz PANTIOMHz: () wtssor | PRESET TRACES

PRE AMP _
PRE AMP RECORD i

€ > Pl 112/406 < P Pl @ 209/405 @ &« [ O

Video Request Field Master Pro MS2090A Playback Tools D
RS RS0 e i Field Master Pro MS2090A Playback Tools Demo

https://www.youtube.com/watch?v=THOd4 https://www.youtube.com/watch?v=Sv8lwMc
BO9Vaw&list=PLPZEMP4 R4QdRyMiLmWx aJKI&list=PLPZEMP4 R4QdRyMiLmWxVZrlhs
VZrlhsPUrL7hF&index=8 PUrL7hF&index=9

Presentation Title 54.
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https://www.youtube.com/watch?v=THOd4BO9Vaw&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=8
https://www.youtube.com/watch?v=THOd4BO9Vaw&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=8
https://www.youtube.com/watch?v=THOd4BO9Vaw&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=8
https://www.youtube.com/watch?v=Sv8lwMcaJKI&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=9
https://www.youtube.com/watch?v=Sv8lwMcaJKI&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=9
https://www.youtube.com/watch?v=Sv8lwMcaJKI&list=PLPZEMP4_R4QdRyMiLmWxVZrIhsPUrL7hF&index=9

I Save on Event to capture intermittent interfering signals /1Nritsu

Advancing beyond

Save On Event in Spectrum Analyzer mode (with and without Spectrogram)

Anritsu

Save on Event to capture
intermittent interfering signals

https://www.youtube.com/watch?v=gXNr 31578w
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https://www.youtube.com/watch?v=qXNr_3l578w

I Saving and Recalling Files Znntsy

o https://www.youtube.com/watch?v=m1y1FDaURYc

Saving and Recalling Files
Field Master Pro with PC
Software
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https://www.youtube.com/watch?v=m1y1FDaURYc
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